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Types of Ball Screws

511E

Ball

Screw

Precision (for positioning)

Caged Ball Full-Ball
Preload No Preload| | Preload, Preload No Preload| | Preload,
Model SBN-V | | Model HBN | | '@ Preload| & | viodel EPLT| | Models Brrvien | | VO Freload
Model SDA-V Model EB]
Model SBK | | Model SBKH Model EPA | | Model BNT
I [ Square Nut ]
GRS Model EBA
Model EPB | | pmogel DK
WETTIT® | | Model EBB
ode T ith t t f:
—= — [ Type with one cut face | Model MDK d
Unfinished Finished Vodel BIF.V inizture Y P e L
ode -
ModelDIK ||~ .
[ SlimNut | ode
Preload No Preload|| Preload,
Models BNFN-VIBNFN
Model BIF | | Model MDK | | Preload Model WGF
I | | 1odel BNK
Model MBF T
[ Miniature ]
Model BNF

Precision Rotary

Precision Ball Screw/Spline

VA

Preload No Preload
Model DIR Model BLR
Rot: Nut L. Lead

A15-6 ArAIK

No Preload

Model BNS 'Model NS
Standard Nut Standard Nut




511E

Features and Types
Types of Ball Screws

Rolled (Transport)

Model MTF ' Model WTF

Model CNF

Full-Ball
Preload No Preload [ Unfinished Shaft Ends |
Model JPF Model BTK-V Model BLK
Constant Pressure Preload No Preload
ode Model WHF
=S chcre Rut ST

| Rolled Rotary |

[ ”

No Preload

Model BLR

Large Lead
Rotary Nut

Ball Screw Peripherals

s

Support Unit |

Nut Bracket
Model MC

Lock Nut

Model RN

Fixed Side| | Supported Side
Model EK Model EF
Model BK Model BF
Model FK Model FF

ALK
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Point of Selection Ball Screw

Flowchart for Selecting a Ball Screw

[Ball Screw Selection Procedure]
When selecting a Ball Screw, it is necessary to make a selection while considering various param-

eters. The following is a flowchart for selecting a Ball Screw.

Selection Starts

| Selecting conditions A15-10 |
2
Selecting Ball Screw accuracy
@ Lead angle accuracy B15-11~

Selecting axial clearance

Axial clearance of Axial clearance of
Precision Ball Screw LALEME] Rolled Ball Sgrew LALEALE) —

k2

| Estimating the shaft length |
¥

| @ selecting lead |
¥

| @ selecting a shaft diameter |
¥

| @ Selecting a method for mounting the screw shaft @15-28~ |

[N15-8 TR
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Point of Selection

Flowchart for Selecting a Ball Screw

Studying the service life

Studying the rigidity

Calculating the axial rigidity of the screw shaft
Calculating the rigidity of the nut |
Calculating the rigidity of the support bearing |

¥
Studying the rigidity 0006

MaIos |leg

Studying the positioning accuracy _ @15-49~ 00006

Studying the rotational torque

Calculating the friction torque from an external load @15-55~
Calculating the torque from the preload on the Ball Screw 15-56~
Calculating the torque required for acceleration @15-57~ |

) 4

Studying the rotational torque (21(315);
| Studying the driving motor 15-60~
v
Safety design

Studying the lubrication and contamination protection B15-336~

Selection Completed

TR E15-9




[Conditions of the Ball Screw]

Transfer orientation  (horizontal, vertical, etc.)
Transferred mass m (kg)
Table guide method (sliding, rolling)
Frictional coefficient of the guide surface p (—)

Guide surface resistance f(N)
External load in the axial direction F (N)
Desired service life time L (h)
Stroke length {s (mm)
Operating speed Vimax (M/S)
Acceleration time ti(s)
Even speed time t (s)
Deceleration time ts (s)
Acceleration Vinax

a= —— (m/s?)

t

Acceleration distance 1=V Xt:X1000/2 (mm)
Even speed distance  £o=Vma Xt2X 1000 (mm)
Deceleration distance 5=V Xt:X1000/2 (mm)
Number of reciprocations per minute  n (min™)

Positioning accuracy (mm)
Positioning accuracy repeatability (mm)
Backlash (mm)

)

Minimum feed amount s (mm/pulse

The rated rotation speed of the motor Nuvo (min™)

Inertial moment of the motor Jw (kgem?)
Motor resolution (pulse/rev)
Reduction ratio A(—)

(m/s)
VmaX

Vmax

Driving motor (AC servomotor, stepping motor, etc.)

The following conditions are required when selecting a Ball Screw.

4l

02

03

4

l2

43

t

t2

t1

ls

ls

Velocity diagram

(mm)

(mm)
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Point of Selection

Accuracy of the Ball Screw

Accuracy of the Ball Screw

Lead Angle Accuracy

The accuracy of the Ball Screw in the lead angle is controlled in accordance with the JIS standards

(JIS B 1192 - 1997).

Accuracy grades CO to C5 are defined in the linearity and the directional property, and C7 to C10 in

the travel distance error in relation to 300 mm.

Effective thread length

Nominal travel distance

Fluctuation/21]

Actual travel distance

Travel distance error

Fluctuation N

Representative travel distance

Reference travel distance

Representative travel distance error

Fig.1 Terms on Lead Angle Accuracy

[Actual Travel Distance]
An error in the travel distance measured with an
actual Ball Screw.

[Reference Travel Distance]

Generally, it is the same as nominal travel
distance, but can be an intentionally corrected
value of the nominal travel distance according
to the intended use.

[Target Value for Reference Travel Distance]
You may provide some tension in order to pre-
vent the screw shaft from runout, or set the ref-
erence travel distance in “negative” or “positive”
value in advance given the possible expansion/
contraction from external load or temperature.
In such cases, indicate a target value for the
reference travel distance.

[Representative Travel Distance]

It is a straight line representing the tendency in
the actual travel distance, and obtained with the
least squares method from the curve that indi-
cates the actual travel distance.

[Representative Travel Distance Error (in )]
Difference between the representative travel
distance and the reference travel distance.

[Fluctuation]
The maximum width of the actual travel distance

between two straight lines drawn in parallel with
the representative travel distance.

[Fluctuation/300]
Indicates a fluctuation against a given thread
length of 300 mm.

[Fluctuation/2r]
A fluctuation in one revolution of the screw shaft.

TR E15-11
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Table1 Lead Angle Accuracy (Permissible Value) Unit: um
Precision Ball Screw
Rolled Ball Screw
Agf;‘gi;’y co c1 c2 c3 c5 c7 | c8 | cio
Effecltei\:]e tt: read Representative % Representafive % Representafive % Representafive % Representative % Travel | Travel | Travel
or travel distance 2 travel distance 2 travel distance 2 travel distance 2 travel distance 2 distance | distance | distance
Above less ermor = ermor = ermor = ermor = ermor 2 | emor error error
— | 100 3 3 35 5 5 7 8 8 18 18
100 | 200 315 3] 45 5 7 7 10 8 20 18
200 | 315 4 3.5 6 5 8 7 12 8 23 18
315 | 400 5 B15) 7 5) 9 7 13 10 25 20
400 | 500 6 4 8 5 10 7 15 10 27 20
500 | 630 6 4 9 6 11 8 16 12 30 23
630 | 800 7 5 10 7 13 9 18 13 35 25
800 | 1000 8 6 11 8 15 10 21 15 40 27
1000 | 1250 9 6 13 9 18 1 24 16 46 30 | 450/ | +100/ | +210/
1250 (1600 11 | 7 | 15 [10| 21 |13| 20 |18| 54 |35 |300mm|300mm | 300mm
1600|2000 — — 18 1 25 15 35 21 65 40
2000 (2500 — — 22 13 30 18 41 24 77 46
25003150 — — 26 15 36 21 50 29 93 54
3150 ({4000 — — 30 18 44 25 60 35| 115 | 65
4000|5000 — — — — 52 30 72 41 140 | 77
5000 (6300 | — — — — 65 36 90 50 | 170 | 93
6300 (8000 — — — — — — | 110 | 60| 210 |[115
8000 (10000 — — — — — — — — | 260 |[140
Note) Unit of effective thread length: mm
Table2 Fluctuation in Thread Length of 300 mm and in One Revolution (permissible value) Unit: um
Accuracy grades Cco C1 C2 C3 C5 Cc7 Cc8 C10
Fluctuation/300 3.5 5 7 8 18 — — —
Fluctuation/2x 3 4 5 6 8 — — —
Table3 Types and Grades
Type Series symbol Grade Remarks
For positioning Cp 1,3,5
ISO compliant
For transport Ct 1,3,5,7,10

Note) Accuracy grades apply also to the Cp series and Ct series. Contact THK for details.

BN15-12 TR



Point of Selection

Accuracy of the Ball Screw

Example: When the lead of a Ball Screw manufactured is measured with a target value for the refer-
ence travel distance of -9 um/500 mm, the following data are obtained.

Table4 Measurement Data on Travel Distance Error Unit: mm
Command position (A) 0 50 100 150
Travel distance (B) 0 49.998 100.001 149.996
Travel distance error (A-B) 0 —-0.002 +0.001 —0.004
Command position (A) 200 250 300 350
Travel distance (B) 199.995 249.993 299.989 349.985
Travel distance error (A-B) —0.005 —-0.007 -0.011 -0.015
Command position (A) 400 450 500
Travel distance (B) 399.983 449.981 499.984
Travel distance error (A-B) -0.017 -0.019 -0.016

The measurement data are expressed in a graph as shown in Fig.2.
The positioning error (A-B) is indicated as the actual travel distance while the straight line represent-

ing the tendency of the (A-B) graph refers to the representative travel distance.

The difference between the reference travel distance and the representative travel distance appears
as the representative travel distance error.

Measurement point on the thread (mm)

—~ +101 Target value for

g 100 200 300 400 500 reference travel distance
§ 0 — } } } } } } } —9um/500mm

R T ——

§ _10L e ) - t Representative

g Fluctuation | travel distance error
2 bbbl —7um

- 20 8.8um

% Actual travel distance

= (A-B)

-30 Representative travel distance
Fig.2 Measurement Data on Travel Distance Error

[Measurements]

Representative travel distance error: -7um

Fluctuation: 8.8um

ALK
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Accuracy of the Mounting Surface

The accuracy of the Ball Screw mounting surface complies with the JIS standard (JIS B 1192-1997).

Table 9
7 Square nut |
Table 7/ G]
Table 8 Table 6
. [ . ! . . 7 .

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.

Fig.3 Accuracy of the Mounting Surface of the Ball Screw
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[Accuracy Standards for the Mounting Surface]

Point of Selection

Accuracy of the Ball Screw

Table5 to Table9 show accuracy standards for the mounting surfaces of the precision Ball Screw.

Table5 Radial Runout of the Circumference of the Thread Root

in Relation to the Supporting Portion Axis of the Screw Shaft

Unit: um
Sgiraem ;2??;#:; r Runout (maximum)
Above | Orless [ CO|C1|C2|C3|C5|C7
— 8 3|5 |7 |8]|10]14
8 12 4 |57 |8 11|14
12 20 4 6 8 9 (12| 14
20 32 5|7 |9 |10]|13]20
32 50 6 | 8 [10]12]|15]| 20
50 80 7 9 (11|13 |17 | 20
80 100 — | 10 {12 | 15| 20 | 30

Note) The measurements on these items include the effect of the runout of the screw shaft diameter. Therefore, it is neces-
sary to obtain the correction value from the overall runout of the screw shaft axis, using the ratio of the distance be-
tween the fulcrum and measurement point to the overall screw shaft length, and add the obtained value to the table

above.

Example: model No. DIK2005-6RRGO+500LC5

L=500

4

F/\ E1 [E-FJ

—L ][]

Measurement point

Ei=e + Ae

L«

Ae = X E2

80 » 0.06

500
0.01

E:=0.012 + 0.01
=0.022

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.

L1=80

V block

e : Standard value in Table5(0.012)
Ae  : Correction value

Surface table

L : Overall screw shaft length
L : Distance between the fulcrum and the measurement point
E.  : Overall radial runout of the screw shaft axis (0.06)

TR E15-15
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Table6 Perpendicularity of the Supporting Portion End of the
Screw Shaft to the Supporting Portion Axis

Table7 Perpendicularity of the Flange Mounting Surface of

the Screw Shaft to the Screw Shaft Axis

Unit: pm Unit: um
Sgir:m estg?f(tn?rf)e r Perpendicularity (maximum) Nut diameter (mm) | Perpendicularity (maximum)
Above | Orless [CO|C1|C2|C3|C5|C7 Above | Orless [CO|C1|C2|C3|C5|C7
— 8 2 3 3 4 5 7 — 20 5 6 7 8 [ 10| 14
8 12 2|13 (34|57 20 32 5|6 (7| 8|10 14
12 20 2 (3|3 |4]|5 |7 32 50 6 |7 |88 |1]18
20 32 2 3 3 4 5 7 50 80 7 8 9 [10 | 13 | 18
32 50 2|13 |3|4]|65]8 80 125 719 ([10]12]|15]| 20
50 80 3|4 |4(5]|7]10 125 160 8 |10 [ 11 |13 |17 | 20
80 100 — | 4 5 6 8 | 1 160 200 — | 1M |12 |14 |18 | 25

Table8 Radial Runout of the Nut Circumference in Relation

to the Screw Shaft Axis

Table9 Parallelism of the Nut Circumference (Flat Mounting
Surface) to the Screw Shaft Axis

[Method for Measuring Accuracy of the Mounting Surface]

Unit: pm Unit: um
Nut diameter (mm) Runout (maximum) Mot.llg:]igtghrzer;enrsnce Parallelism (maximum)
Above | Orless [CO|C1|C2|C3|C5|C7 Above | Orless [ CO|C1|C2|C3|C5|C7
— 20 5 6 7 9 (12|20 — 50 5 6 7 8 [ 10| 17
20 32 6 (7 |8 |10]| 12|20 50 100 7 (8|9 |10 |13 |17
32 50 7|8 |10 (12| 15|30 100 200 — |10 |11 [ 13|17 | 30
50 80 8 |10 (12| 15|19 | 30
80 125 9 | 12|16 | 20 | 27 | 40
125 160 10 | 13 | 17 | 22 | 30 | 40
160 200 — | 16|20 | 25| 34 | 50

® Radial Runout of the Circumference of the Motor-mounting Shaft-end in Relation to

the Bearing Journals of the Screw Shaft (see Table5 on A15-15)
Support the end journal of the screw shaft on V blocks. Place a probe on the circumference of the
motor-mounting shaft-end, and record the largest difference on the dial gauge as a measurement
while rotating the screw shaft through one revolution.

# Dial gauge

A

j—LL

V block

[ A

V block

BN15-16 TR
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Point of Selection
Accuracy of the Ball Screw

@ Radial Runout of the Circumference of the Raceway Threads in Relation to the Bear-

ing Journals of the Screw Shaft (see Table5 on 315-15)
Support the end journal of the screw shaft on V blocks. Place a probe on the circumference of the

nut, and record the largest difference on the dial gauge as a measurement while rotating the screw

shaft by one revolution without rotating the

-I\\\\\l\l\l\l
S

V block

\l\\\\\\\\\\\\\l\l\l\\\\\
L

nut.

Dial gauge

\\\\l\\\\\\\l\l\l\l\l\l\
TN

" Vhblock

Surface table

® Perpendicularity of the End Journal of the Screw Shaft to the Bearing Journals (see

Table6 on 315-16)

Support the bearing journal portions of the screw shaft on V blocks. Place a probe on the screw
shaft’s supporting portion end, and record the largest difference on the dial gauge as a measure-
ment while rotating the screw shaft through one revolution.

Dial gauge
T Y (A
V block - V block

Surface table

® Perpendicularity of the Flange Mounting Surface of the Screw Shaft to the Bearing

Journals (see Table7 on B15-16)

Support the thread of the screw shaft on V blocks near the nut. Place a probe on the flange end,
and record the largest difference on the dial gauge as a measurement while simultaneously rotating

the screw shaft and the nut through one revolution.

Dial gauge

V block

L d\l\lm D*

V block

Surface table

ALK

N15-17

MalIog [leg



@ Radial Runout of the Nut Circumference in Relation to the Screw Shaft Axis (see
Table8 on 315-16)

Support the thread of the screw shaft on V blocks near the nut. Place a probe on the circumference

of the nut, and record the largest difference on the dial gauge as a measurement while rotating the

nut through one revolution without rotating the screw shaft.

V block

Surface table

@ Parallelism of the Nut Circumference (Flat Mounting Surface) to the Screw Shaft Axis

(see Table9 on 15-16)
Support the thread of the screw shaft on V blocks near the nut. Place a probe on the circumference

of the nut (flat mounting surface), and record the largest difference on the dial gauge as a measure-
ment while moving the dial gauge in parallel with the screw shaft.

-~

Dial gauge — !
|

. | A
Iy (LR

V block V block

Surface table

@ Overall Radial Runout of the Screw Shaft Axis
Support the supporting portion of the screw shaft on V blocks. Place a probe on the circumference

of the screw shaft, and record the largest difference on the dial gauge at several points in the axial
directions as a measurement while rotating the screw shaft through one revolution.

Dial gauge

\\l\l\l\l\l\l\l\l\\\\\\\

-l\l\l\l\l\\\
L

V block V block

Surface table

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.
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Point of Selection

Accuracy of the Ball Screw

Axial Clearance

[Axial Clearance of the Precision Ball Screw]
Table10 shows the axial clearance of the precision Screw Ball. If the manufacturing length exceeds

the value in Table11, the resultant clearance may partially be negative (preload applied).

The manufacturing limit lengths of the Ball Screws compliant with the DIN standard are provided in
Table12.

For the axial clearance of the Precision Caged Ball Screw, see I315-72 to 115-89.

Table10 Axial Clearance of the Precision Ball Screw Unit: mm
Clearance symbol GO GT G1 G2 G3
Axial Clearance 0 orless 0 to 0.005 0t0 0.01 0t0 0.02 0to0 0.05
Table11 Maximum Length of the Precision Ball Screw in Axial Clearance Unit: mm
Screw shaft Clearance GT Clearance G1 Clearance G2
outer diameter | co C1 [C2:C3| C5 Co C1 [C2:C3| C5 Co C1 C2 C3 C5 C7
4+6 80 80 80 100 80 80 80 100 80 80 80 80 100 | 120
8 230 | 250 | 250 | 200 | 230 | 250 | 250 | 250 | 230 | 250 | 250 | 250 | 300 | 300
10 250 | 250 | 250 | 200 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 300
12+13 440 | 500 | 500 | 400 | 440 | 500 | 500 | 500 | 440 | 500 | 630 | 680 | 600 | 500
14 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 530 | 620 | 700 | 700 | 600 | 500
15 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 570 | 670 | 700 | 700 | 600 | 500
16 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 620 | 700 | 700 | 700 | 600 | 500
18 720 | 800 | 800 | 700 | 720 | 800 | 800 | 700 | 720 | 840 | 1000 | 1000 | 1000 | 1000
20 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 820 | 950 | 1000 | 1000 | 1000 | 1000
25 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 1000 | 1000 | 1000 [ 1000 | 1000 | 1000
28 900 | 900 | 900 | 800 | 1100 | 1100 | 1100 | 900 | 1300 | 1400 | 1400 | 1400 | 1200 | 1200
30+32 900 | 900 | 900 | 800 | 1100 | 1100 | 1100 | 900 | 1400 | 1400 | 1400 | 1400 | 1200 | 1200
36+4045 1000 | 1000 | 1000 | 800 | 1300 | 1300 | 1300 | 1000 | 2000 | 2000 | 2000 | 2000 | 1500 | 1500
50+55+63+70 | 1200 | 1200 | 1200 | 1000 | 1600 | 1600 | 1600 | 1300 | 2000 | 2500 | 2500 | 2500 | 2000 | 2000
80-100 — — — — [ 1800 | 1800 | 1800 | 1500 | 2000 | 4000 | 4000 | 4000 | 3000 | 3000

* When manufacturing the Ball Screw of precision-grade accuracy C7 with clearance GT or G1, the resultant clearance is
partially negative.

Table12 Manufacturing limit lengths of precision Ball Screws with axial clearances (DIN standard compliant Ball Screws) Unit: mm
Shaft Clearance GT Clearance G1 Clearance G2
diameter C3, Cp3 C5, Cp5, Ct5 C3, Cp3 C5, Cp5, Cts C3, Cp3 C5, Cp5, Ct5 C7, Cp7
16 500 400 500 500 700 600 500
20, 25 800 700 800 700 1000 1000 1000
32 900 800 1100 900 1400 1200 1200
40 1000 800 1300 1000 2000 1500 1500
50, 63 1200 1000 1600 1300 2500 2000 2000

* When manufacturing the Ball Screw of precision-grade accuracy C7 (Ct7) with clearance GT or G1, the resultant clearance
is partially negative.

[Axial Clearance of the Rolled Ball Screw]

Table13 shows axial clearance of the rolled Ball

Screw.

Table13 Axial Clearance of the Rolled Ball Screw

Unit: mm
Screw shaft outer diameter | Axial clearance (maximum)
6to 12 0.05
14 to 28 0.1
30 to 32 0.14
36 to 45 0.17
50 0.2
TR B[15-19
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Preload

A preload is provided in order to eliminate the axial clearance and minimize the displacement under
an axial load.
When performing a highly accurate positioning, a preload is generally provided.

[Rigidity of the Ball Screw under a Preload]

When a preload is provided to the Ball Screw, the rigidity of the nut is increased.
Fig.4 shows elastic displacement curves of the Ball Screw under a preload and without a preload.

Without a preload

2 20@
Q
g Parallel
[0}
3
5 -
2
©
x 8ao With a preload

0

Ft=3Fao
Axial load
——

Fig.4 Elastic Displacement Curve of the Ball Screw
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Point of Selection

Accuracy of the Ball Screw

Fig.5 shows a single-nut type of the Ball Screw.

) ) ‘2 $
B side Phase A side \\% 3‘0
\ \o% é’
o 2 &,
= RS~y Ft
—_ N » 9
g \\%,’ S 7 5
< N F?-Fa‘
N i—r Fa
N Fa| |Fa
. . Fa T
B side Phase Aside 10 'i:B
15a)
oA OB—
——38a0—+——3a0—

A side B side
Axial displacement
Fig.6

The A and B sides are provided with preload Fa. by changing the groove pitch in the center of the
nut to create a phase. Because of the preload, the A and B sides are elastically displaced by 5ao
each. If an axial load (Fa) is applied from outside in this state, the displacement of the A and B sides
is calculated as follows.

Oa = dao *+ 6a 68 = 8ao - 6a

In other words, the loads on the A and B sides are expressed as follows:
Fa=Fao + (Fa-Fa') Fs: =Fao-Fa'

Therefore, under a preload, the load that the A side receives equals to Fa-Fa'. This means that
since load Fa', which is applied when the A side receives no preload, is deducted from Fa, the dis-
placement of the A side is smaller.

This effect extends to the point where the displacement (5a0) caused by the preload applied on the B
side reaches zero.

To what extent is the elastic displacement reduced? The relationship between the axial load on
the Ball Screw under no preload and the elastic displacement can be expressed by sasxFa*. From
Fig.6, the following equations are established.

dao = KFao™ (K : constant)
28a0 = l(l:tm3

F:
Fao

2
)’ =2 F.= 2" X Fao = 2.8Fao = 3Fa.

Thus, the Ball Screw under a preload is displaced by §a, when an axial load (F:) approximately three
times greater than the preload is provided from outside. As a result, the displacement of the Ball
Screw under a preload is half the displacement (25a0) of the Ball Screw without a preload.

As stated above, since the preloading is effective up to approximately three times the applied pre-
load, the optimum preload is one third of the maximum axial load.

Note that an excessive preload adversely affects the service life and heat generation. The maximum pre-
load should be set at 10% of the basic dynamic load rating (Ca) in the axial direction.

TR E15-21
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[Preload Torque]

The preload torque of the Ball Screw in lead is controlled in accordance with the JIS standard (JIS B

1192-1997).
Actual starting  Negative actual-torque
torque fluctuation
Torque fluctuation
Actual torque
(+) ¢
(Forward) £
=2
Reference toraue Mean actual torque

g ~~_Actual torque Effective running distance of the nut

g (minimum)

S 0

o

w Effective running distance of the nut Mean

actualtorque| g torque Reference
: torque
(maximum) —
(Backward) =)
h , ICAN Actual torque
Torque fluctuation
Actual starting torque » )
- Positive actual torque fluctuation

Fig.7 Terms on Preload Torque

® Dynamic Preload Torque

A torque required to continuously rotate the
screw shaft of a Ball Screw under a given pre-
load without an external load applied.

® Actual Torque
A dynamic preload torque measured with an ac-
tual Ball Screw.

® Torque Fluctuation

Variation in a dynamic preload torque set at a
target value. It can be positive or negative in
relation to the reference torque.

@ Coefficient of Torque Fluctuation

Ratio of torque fluctuation to the reference
torque.

BN15-22 GrHIK

® Reference Torque
A dynamic preload torque set as a target.

® Calculating the Reference Torque

The reference torque of a Ball Screw provided
with a preload is obtained in the following equa-
tion (4).

TP = 0.05 (tanl})_o's M ......... (4)

27
T,  :Reference torque (N-mm)
B : Lead angle
Fao : Applied preload (N)
Rh :Lead (mm)



Point of Selection

Accuracy of the Ball Screw

Example: When a preload of 3,000 N is provided to the Ball Screw model BIF4010-10G0 + 1500LC3
with a thread length of 1,300 mm (shaft diameter: 40 mm; ball center-to-center diameter:

41.75 mm; lead: 10 mm), the preload torque of the Ball Screw is calculated in the steps
below.

ECalculating the Reference Torque

B :Leadangle
tanp = lead =10 _po762
nxball center-to-center diameter nX41.75
Fao : Applied preload=3000N
Ph :Lead = 10mm
Tp =005 (tans)”"”% =0.05 (0.0762)°° 3000 X 10 _ gg5N « mm
b b

ECalculating the Torque Fluctuation

thread length — 1300
screw shaft outer diameter 40

=325=40

Thus, with the reference torque in Table14 being between 600 and 1,000 N-mm, effective thread
length 4,000 mm or less and accuracy grade C3, the coefficient of torque fluctuation is obtained as
+30%.

As a result, the torque fluctuation is calculated as follows.

865X (1+0.3) = 606 Nemm to 1125 Nemm

HResult
Reference torque : 865 N-mn
Torque fluctuation : 606 N-mm to 1125 N-mm

Table14 Tolerance Range in Torque Fluctuation

Effective thread length

Above 4,000 mm and

4000mm or less 10,000 mm or less

Reference torque

Nemm thread length thread length
: = 40< - <60 =
screw shaft outer diameter screw shaft outer diameter
Accuracy grades Accuracy grades Accuracy grades
Above | Orless | CO C1 C3 C5 Cc7 Co C1 C3 C5 Cc7 C3 C5 C7
200 400 [+30% |+35% [+40% |+50% | — |+40% |+40% [+50% |+60% | — — — —
400 600 |+25% |+30% [+35% |+40% | — |+35% |£35% [+40% |+45% | — — — —

600 1000 |+20% |+25% | £30% | £35% |+40% | +30% | £30% | £35% | +40% | +45% | +40% | +45% | £50%

1000 2500 |£15% |+20% |+25% |+30% |+35% | £25% | £25% | +30% |+35% |+40% | £35% | +40% | +45%

2500 6300 |£10% |+15% |+20% |+25% |+30% | £20% | +20% | +25% | +30% |+35% | £30% | £35% | +40%

6300 | 10000 | — |£15%|+15% |[+20% [+30% | — — | £20% | £25% | £35% [+25% | £30% | £35%

TR [15-23
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Selecting a Screw Shaft
Maximum Length of the Screw Shaft

Table15 shows the manufacturing limit lengths of precision Ball Screws by accuracy grades, Table16
shows the manufacturing limit lengths of precision Ball Screws compliant with DIN standard by ac-
curacy grades, and Table17 shows the manufacturing limit lengths of rolled Ball Screws by accuracy
grades.

If the shaft dimensions exceed the manufacturing limit in Table15,Table16 or Table17, contact THK.

Table15 Maximum Length of the Precision Ball Screw by Accuracy Grade Unit: mm
Saraw g Overall screw shaft length
outer diameter co c1 c2 c3 c5 c7
4 90 110 120 120 120 120
6 150 170 210 210 210 210
8 230 270 340 340 340 340
10 350 400 500 500 500 500
12 440 500 630 680 680 680
13 440 500 630 680 680 680
14 530 620 770 870 890 890
15 570 670 830 950 980 1100
16 620 730 900 1050 1100 1400
18 720 840 1050 1220 1350 1600
20 820 950 1200 1400 1600 1800
25 1100 1400 1600 1800 2000 2400
28 1300 1600 1900 2100 2350 2700
30 1450 1700 2050 2300 2570 2950
32 1600 1800 2200 2500 2800 3200
36 2100 2550 2950 3250 3650
40 2400 2900 3400 3700 4300
45 2750 3350 3950 4350 5050
50 3100 3800 4500 5000 5800
55 2000 3450 4150 5300 6050 6500
63 5200 5800 6700 7700
70 6450 7650 9000
4000
80 6300 7900 9000
10000
100 10000 10000

[A15-24 TnAIK



Point of Selection

Selecting a Screw Shaft

Table16 Manufacturing limit lengths of precision Ball Screws (DIN standard compliant Ball Screws)

Unit: mm
Ground shaft CES shaft
Shaft diameter
C3 C5 Cc7 Cp3 Cp5 Ct5 Ct7
16 1050 1100 1400 1050 1100 1100 1400
20 1400 1600 1800 1400 1600 1600 1800
25 1800 2000 2400 1800 2000 2000 2400
32 2500 2800 3200 2500 2800 2800 3200
40 3400 3700 4300 3400 3700 3700 4300
50 4500 5000 5800 — — — —
63 5800 6700 7700 — — — —
Table17 Maximum Length of the Rolled Ball Screw by Accuracy Grade
Unit: mm
Sera il Overall screw shaft length
outer diameter c7 cs c10
6to8 320 320 —
10to 12 500 1000 —
14 to 15 1500 1500 1500
16 to 18 1500 1800 1800
20 2000 2200 2200
25 2000 3000 3000
28 3000 3000 3000
30 3000 3000 4000
3210 36 3000 4000 4000
40 3000 5000 5000
45 3000 5500 5500
50 3000 6000 6000
TR 315-25
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Standard Combinations of Shaft Diameter and Lead for the Precision Ball Screw

Table18 shows standard combinations of shaft diameters and leads of precision Ball Screws, and
Table19 shows standard combinations of shaft diameters and leads of precision Ball Screws compli-

ant with DIN standard.

For standard combinations of shaft diameter and lead of the Precision Caged Ball Screw, see

RA15-72 to 315-89.
If a Ball Screw not covered by the table is required,contact THK.

Table18 Standard Combinations of Screw Shaft and Lead (Precision Ball Screw)

Unit: mm

Screw shaft Lead

outer diameter 2|4|5|6|8|10[12[15|16|20|24|25]30

32

36

40

50

60

80

90 (100

4

5)

6

o006 -

8

10

12

13

14

15

16

18

20

Ol O |@
O|O
oo

25

O

28

30

32

O

36

40

Q|o|0|@| |@O|0 O

45

O IO e Oee e e e

Q|0|0|0|0] [Oo|O

50

O|o

55

@]l@)

63

O|O[O|0|0|O

70

Ol 00|eCeee Ceeaedle

O|O[0|0|0[0]|@|O|O

80

O|0|O[O|0[O[O|0|0|O

100

120

@: Standardized Screw Shafts (Unfinished Shaft Ends/Finished Shaft Ends)
O: Semi-standard stock

Table19 Standard combinations of outer diameters and leads of the screw shafts (DIN standard compliant Ball Screws)

Unit: mm
Lead
Shaft diameter

5 10 20
16 [ ] — —
20 [ — —
25 [ ] [ ) —
32 [ ) [ ] =
40 O (] O*
50 — O o
63 — O O

@: Ground shaft, CES shaft ~ O: Ground shaft only *: Model EB (no preload) only

BN15-26 ArHIK
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Selecting a Screw Shaft

Standard Combinations of Shaft Diameter and Lead for the Rolled Ball Screw

Table20 shows the standard combinations of shaft diameter and lead for the rolled Ball Screw.

Table20 Standard Combinations of Screw Shaft and Lead (Rolled Ball Screw)

Unit: mm

Screw shaft

Lead

outer diameter 1

10

12

20 | 24

25

30

32

36 | 40 | 50

60 | 80 (100

6 [

8

10

12

14

15

16

18

20

25

28

30

32

36

40

45

50

@: Standard stock
O: Semi-standard stock

ALK

A15-27
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Method for Mounting the Ball Screw Shaft

Fig.8 to Fig.11 show the representative mounting methods for the screw shaft.
The permissible axial load and the permissible rotational speed vary with mounting methods for the
screw shaft. Therefore, it is necessary to select an appropriate mounting method according to the

conditions.

Distance between two mounting surfaces (permissible rotational speed),

Fixed Free

M

L0

Distance between two mounting surfaces (permissible axial load)

Fig.8 Screw Shaft Mounting Method: Fixed - Free

Distance between two mounting surfaces (permissible rotational speed)

Fixed Fixed Supported

D

o

Distance between two mounting surfaces (permissible axial load)

Fig.9 Screw Shaft Mounting Method: Fixed - Supported

N15-28 TrHIK



Distance between two mounting surfaces (permissible rotational speed)

Point of Selection

Method for Mounting the Ball Screw Shaft

Fixed

h-—-— (m
v I ‘
AL \

Hi—— e

Distance between two mounting surfaces (permissible axial load)

Fig.10 Screw Shaft Mounting Method: Fixed - Fixed

jE ‘:

|

R
L

B

- Fixed Fixed
Fixed L~ ,Luﬁ\
i +mﬁ?ﬁ%\\\i\nkwﬁm\m\m i AR —
: i ‘h\\\\%\i\m\ \\\\\\\\\\\\\%\\V\Wﬁm, l\l\l\‘i\lll\l\l\l\l\\\\l\l\l\l\l* ]
.

Distance between two mounting surfaces (permissible axial load)

Fig.11 Screw Shaft Mounting Method for Rotary Nut Ball Screw: Fixed - Fixed

ALK
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Permissible Axial Load

[Buckling Load on the Screw Shaft]

With the Ball Screw, it is necessary to select a screw shaft so that it will not buckle when the maxi-
mum compressive load is applied in the axial direction.

Fig.12 on 815-31 shows the relationship between the screw shaft diameter and a buckling load.

If determining a buckling load by calculation, it can be obtained from the equation (5) below. Note
that in this equation, a safety factor of 0.5 is multiplied to the result.

2 4
P. = w 0.5 =12 d12 10° oo (5)
[a ea
P+ : Buckling load (N)
A : Distance between two mounting
surfaces (mm)

E : Young’s modulus (2.06 X10° N/mm?)
| : Minimum geometrical moment of
inertia of the shaft (mm?*)

T

d d1: screw-shaft thread minor diameter (mm)

N+, n2=Factor according to the mounting method

Fixed - free n:=0.256 n>=1.3
Fixed - supported ni=2 n2=10
Fixed - fixed ni=4 n2=20

[Permissible Tensile Compressive Load on the Screw Shaft]

If an axial load is applied to the Ball Screw, it is necessary to take into account not only the buckling
load but also the permissible tensile compressive load in relation to the yielding stress on the screw
shaft.

The permissible tensile compressive load is obtained from the equation (6).

T
P:= chf = 116d." - (6)
P.  : Permissible tensile compressive load (N)
c : Permissible tensile compressive stress
(147 MPa)
di  : Screw-shaft thread minor diameter (mm)

815-30 TR



10000
8000

6000

4000

2000

1000
800

Distance between two mounting surfaces (mm)

600

400

200

Fixed - free

ixed - |
Fixed - supported 5

Fixed - fixed

Mounting method

Point of Selection

Permissible Axial Load

%100
%80
$45 70
N 4
%40 $63
%36 #55
32
g #50
30
%28
%25
%20
$18
$16
310 #15
14
48 SN
$12
%6
[ | I I S I I i |
04 0608 1 4 6 8 4 6 810 2
[ | [ | I N I |
8 10 4 6 4 6 810° 2
[ N I T | | |
10 2 6 8 10° 6 810° 2 4
Axial load (kN)

Fig.12 Permissible Tensile Compressive Load Diagram
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Permissible Rotational Speed

[Dangerous Speed of the Screw Shaft]

When the rotational speed reaches a high magnitude, the Ball Screw may resonate and eventually
become unable to operate due to the screw shaft's natural frequency. Therefore, it is necessary to
select a model so that it is used below the resonance point (dangerous speed).

Fig.13 on E815-34 shows the relationship between the screw shaft diameter and a dangerous

speed.

If determining a dangerous speed by calculation, it can be obtained from the equation (7) below.
Note that in this equation, a safety factor of 0.8 is multiplied to the result.

- 60 - 7\.12
- 2n ‘sz
N: : Permissible rotational speed determined

by dangerous speed (min™)

s : Distance between two mounting surfaces

(mm)

E : Young’s modulus (2.06 X10° N/mm?)
| : Minimum geometrical moment of inertia

of the shaft (mm?*)

N

T
= di

Y : Density (specific gravity)

(7.85X10°kg/mm?)
A : Screw shaft cross-sectional area (mm?)
A=~ gp
4

A1, A2 1 Factor according to the mounting method

Fixed - free Mm=1.875 1=3.4
Supported - supported  A:=3.142  %.=9.7
Fixed - supported Mm=3.927 (=151
Fixed - fixed Mm=4.73 r=21.9

[N15-32 TR
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d1: screw-shaft thread minor diameter (mm)



Point of Selection

Permissible Rotational Speed

[DN Value]

The permissible rotational speed of the Ball Screw must be obtained from the dangerous speed of
the screw shaft and the DN value.

The permissible rotational speed determined by the DN value is obtained using the equations (8) to
(16) below.

Model SBK N, = 210000 (8-1)
(SBK3636, SBK4040 and SBK5050) |~ D
Large Lead
Model SBK a 160000
(Other than the above model numbers | Nz = —p (8-2)
Caged Ball and the small size model SBK*)
160000
Model SBN-V (Medium) N: = —0p (9-1)
Standard lead
Models SBN-V (Small), HBN, and | py = 130000 (0-2)
SBKH 2 D
120000
c Model WHF N: = —p (10-1)
o Super Lead
2 70000
8 Model WGF No=—F7— - (10-2)
o D
. Large Lead L/Igdels BLW, BLK,BLR,BNSand | 70300 e a1
Complement
Ball Models BIF-V (Medium), BNFN-V |y 130000 (12-1)
(Medium), and BNF (Medium) 2 D
Models BIF-V (Small), BNFN-V 100000 :
Standard lead (Small). and BNF (Small) N: D (12-2)
Models BIF, DIK, BNFN, DKN, BNF, |\, 70000 (12-3)
BNT, DK, MDK, MBF, BNK and DIR |™"2 = p g
Full-Complement Ball Models EBA, EBB, EBC, EPA, EPB _100000
(DIN Standard Compliant| St2"92rd 1820 | o' Epc N:=—0 (13)
Model WHF N2 =M ......... (14_1)
D
Super Lead 70000
Models WTF and CNF N: = —p (14-2)
o |Full-
2 |Complement Large Lead | Models BLK and BLR N, = 70000 (15)
 |Ball D
Model BTK-V N: = % ~~~~~~~~~ (16-1)
Standard lead 50000
Models JPF, BNT and MTF N: = ~p (16-2)

Nz  : Permissible rotational speed determined by the DN value (min”'(rpm))
D  :Ball center-to-center diameter

(indicated in the specification tables of the respective model number)
Of the permissible rotational speed determined by dangerous speed (N:) and the permissible rotational speed
determined by DN value (N.), the lower rotational speed is regarded as the permissible rotational speed.
For small size SBK (SBK1520 to 3232) and SDA, the permissible rotational speed (N:) is the maxi-
mum permissible rotational speed shown in the dimensional tables.(See dimensional tables on
pages B315-76 to B15-77, and 315-80 to 315-85)
If the service rotational speed exceeds N, contact THK.
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Selecting a Nut

Point of Selection

Selecting a Nut

Types of Nuts

The nuts of the Ball Screws are categorized by the ball circulation method into the return-pipe type,
the deflector type and end the cap type. These three nut types are described as follows.
In addition to the circulation methods, the Ball Screws are categorized also by the preloading method.

[Types by Ball Circulation Method]
® Return-Pipe Type
(Models SBN-V (Medium), BIF-V
(Medium), BIF, BNF-V (Medium), BNF,
BNFN-V (Medium), BNFN, BNT, BTK-V),
Return-Piece Type
(Models SBN-V (Small), HBN, BIF-V
(Small), BNF-V (Small), BNFN-V (Small))
These are most common types of nuts that use
a return pipe for ball circulation. The return pipe
allows balls to be picked up, pass through the
pipe, and return to their original positions to
complete infinite motion.

® Deflector Type
(Models EB, EP, DK, DKN, DIK, JPF, DIR
and MDK)
These are the most compact type of nut. The
balls change their traveling direction with a
deflector, pass over the circumference of the
screw shaft, and return to their original positions
to complete an infinite motion.

® End-cap Type: Large lead Nut
(Models SBK, SBKH, WHF, BLK, WGF,
BLW, WTF, CNF and BLR)
These nuts are most suitable for the fast feed.
The balls are picked up with an end cap, pass
through the through hole of the nut, and return
to their original positions to complete an infinite
motion.

Pipe presser Screw shaft

Return pipe

Example of Structure of Return-Pipe Nut

Deflector Screw shaft

Example of Structure of Large lead Nut

ALK
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[Types by Preloading Method]

® Fixed-point Preloading

EDouble-nut Preload (Models BNFN-V, BNFN, DKN and BLW)
A spacer is inserted between two nuts to provide a preload.

(3.5 to 4.5) pitches + preload
‘ Spacer

o W

jls\slslelN|

ux%\\ NN 5\
|Applied preloa Applied preload

Models BNFN-V and BNFN Model DKN Model BLW

mOffset Preload (Models SBN-V, EP, BIF-V, BIF, DIK, DIR and SBK)
More compact than the double-nut method, the offset preloading provides a preload by changing the
groove pitch of the nut without using a spacer.

0.5 pitch + preload

Wisislaists|
Misieiisiel)

(Applied preload <= = Applied preload

Models BIF-V and BIF Model DIK

Model EPB Model DIR Model SBK
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Selecting a Nut

® Constant Pressure Preloading (Model JPF)
With this method, a spring structure is installed almost in the middle of the nut, and it provides a pre-

load by changing the groove pitch in the middle of the nut.

4 pitches - preload

iE Spring section

Model JPF

[Structure and Features of Offset Preload Type Simple-Nut Ball Screw]

The Simple-Nut Ball Screw is an offset preload type in which a phase is provided in the middle of a
single ball screw nut, and an axial clearance is set at a below-zero value (under a preload).

The Simple-Nut Ball Screw has a more compact structure and allows smoother motion than the con-
ventional double-nut type (spacer inserted between two nuts).

[Comparison between the Simple Nut and the Double-Nuts]

Simple-Nut Ball Screw Conventional Double-Nut Type Ball Screw
Ball screw nut Ball screw nut Ball screw nut
Spacer
& R —
| | AL AT
i T " I 1
WY ] = U =
o iy (A [ :
Preloading Structure
Applied load Applied load i i
pplied preloa pplied preloa Applied preload Applled preload
Pitch |(Pitch + preload) Pitch Pitch (4 t05p|tches+preload) Pitch
IS R I i
Ball screw, nut Ball screw nut Spacer| Ball screw nut ‘
Pitch, Pitgn Pigcq ‘ Pitch‘ Pitch‘ Pitch ‘ Pitch ‘ Pitch‘
LY AN AN v AN
Screw shaft Screw shaft
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Simple-Nut Ball Screw

Conventional Double-Nut Type Ball Screw

Rotational Performance

The preload adjustment with Simple Nut Ball
Screw is performed according to the ball diameter.
This eliminates the inconsistency in the contact angle,
which is the most important factor of the Ball Screw
performance. It also ensures the high rigidity, the
smooth motion and the high wobbling accuracy.

The use of a spacer in the double-nuts tends to cause
inconsistency in the contact angle due to inaccurate
flatness of the spacer surface and an inaccurate per-
pendicularity of the nut. This results in a non-uniform
ball contact, an inferior rotational performance and a
low wobbling accuracy.

Dimensions

Since Simple-Nut Ball Screw is based on apreloading
mechanism that does not require a spacer, the overall
nut length can be kept short. As a result, the whole nut
can be lightly and compactly designed.

53

#63

Simple-Nut

69
f'l C = |
e 22 D N}
M55 5 | :
b o s |
- O 2 I‘

Double-Nut
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Selecting a Nut

[Comparison between the Offset Preload Type of Simple-Nut Ball Screw and the Oversized-ball Preload Nut Ball Screw]

Simple-Nut Ball Screw Model DIK

Conventional Oversized-ball Preload
Nut Ball Screw Model BNF

Screw shaft

Ball screw nut ] Ball screw nut
/| <~ T+ A A
R -/
o [ e |
o - i
Preloading Structure
Preload Preload
ich Pichpreload Pich Pitch Pitch Pitch
Ball screw nut | Ball screw nut
‘Pit\ch Pit\ch Pit\cpm WPit\chit\c; Pit\cgm
Screw shaft

Accuracy Life

Simple-Nut Ball Screw model DIK has a similar
preloading structure to that of the double-nut type
although the former only has one ball screw nut.
As a result, no differential slip or spin occurs, thus
minimizing the increase in the rotational torque and
the generation of heat. Accordingly, a high level of
accuracy can be maintained over a long period.

2 point contact structure

rotational axis
Differential slip

d1 B’ Il
i ‘ nXdi |
d2 nXd2

With the oversized-ball preload nut ball Screw, a pre-
load is provided through each of the balls in contact
with the raceway at four points. This causes differ-
ential slip and spin increasing the rotational torque,
resulting in accelerated wear and heat generation.
Therefore, the accuracy deteriorates in a short period.

4 point contact structure

Differential slip
T B,

A ; Tt Xd1 A

d2 nXd2
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Selecting a Model Number

Calculating the Axial Load

[In Horizontal Mount]
With ordinary conveyance systems, the axial load (Fa.) applied when horizontally reciprocating the
work is obtained in the equation below.

Fa1=u.mg+f+ma ..................... (17)
Faz=u.mg+f .............................. (18)
F33=}l'mg+f_ 11 10 AL LT IR TP P PP POy (19)
Fa4= -u . mg - f Bl 1 1 10 AR LR C T I PITaoon (20)
Fas= -u e mg - Foo 21)
Fas==-p-mg = f+mao oo (22)
Vmax © Maximum speed (m/s)
t : Acceleration time (m/s)
Vmax .
o= : Acceleration (m/s?)
1
Fa: : Axial load during forward acceleration (N)
Fa. : Axial load during forward uniform motion (N)
Fa: : Axial load during forward deceleration (N)
Fa: : Axial load during backward acceleration (N)
Fas : Axial load during uniform backward motion (N)

[In Vertical Mount]
With ordinary conveyance systems, the axial load (Fa.) applied when vertically reciprocating the
work is obtained in the equation below.

Fa:= mg b MO e (23)
Fa:= mg + F o (24)
Fas=mg + f = mo e (25)
Fas=mg = f = mo oo (26)
Fas=mg = f - (27)
Fas= mg - F MmO e (28)
Vmax : Maximum speed (m/s)
t . Acceleration time (m/s)
o= Vr:ax:AcceIeration (m/s?)
Fa: : Axial load during upward acceleration (N)
Fa. : Axial load during uniform upward motion (N)
Fas : Axial load during upward deceleration (N)
Fa. : Axial load during downward acceleration (N)
Fas : Axial load during uniform downward motion (N)

BN15-40 TR

Axial load: Fan

e

ﬂ\|ll\l\\\l\\\l\|ll\l\l\l\l\l\l\l\l\l\l\l\ll
AR

Mass: m

Guide surface

Friction coefficient :
Resistance without load : f
Gravitational acceleration: g

: Axial load during backward deceleration (N)
: Transferred mass (kg)
: Frictional coefficient of the guide surface ()

Fas
m
n
f : Guide surface resistance (without load) (N)

Guide surface
Friction coefficient u
< . Resistance without load: f
& =|Mass: m
S @
3 3
o<
Axial
load: Fan
Fas : Axial load during downward deceleration (N)

m  : Transferred mass (kg)
: Guide surface resistance (without load) (N)
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Static Safety Factor

The basic static load rating (C.a) generally equals to the permissible axial load of a Ball Screw.
Depending on the conditions, it is necessary to take into account the following static safety factor
against the calculated load. When the Ball Screw is stationary or in motion, unexpected external
force may be applied through an inertia caused by the impact or the start and stop.

Coa
Famax = 0T (29)
S
Famax : Allowable Axial Load (kN)
Coa : Basic static load rating’ (kN)
fs : Static safety factor (see Table21)
Table21 Static Safety Factor (fs)
Machine using - Lower
the LM system Lezgel congliiens limit of fs

ceneralnansral Without vibration or impact |1.0 to 3.5

machinery With vibration or impact 2.0t05.0

Without vibration or impact |1.0 to 4.0

Machine tool

With vibration or impact 25t07.0

*The basic static load rating (C.a) is a static load with a constant direction and magnitude whereby the sum of the permanent
deformation of the rolling element and that of the raceway on the contact area under the maximum stress is 0.0001 times the
rolling element diameter. With the Ball Screw, it is defined as the axial load. (Specific values of each Ball Screw model are
indicated in the specification tables for the corresponding model number.)

[Permissible Load Safety Margin (Models HBN and SBKH)]
High load Ball Screw model HBN and high-load high-speed Ball Screw model SBKH, in comparison

to previous Ball Screws, are designed to achieve longer service lives under high load conditions,
and for axial load it is necessary to consider the permissible load Fp.

Permissible load Fp indicates the maxim axial load that the high load Ball Screw can receive, and
this range should not be exceeded.

i I (30)

Fa
Fp :Permissible Axial Load (kN)
Fa :Applied Axial Load (kN)
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Studying the Service Life

[Service Life of the Ball Screw]

The Ball Screw in motion under an external load receives repeated stress on its raceways and balls.
When the stress reaches the limit, the raceways break from fatigue and their surfaces flakes like
scales. This phenomenon is called flaking. The service life of the Ball Screw is the total number of
revolutions until the first flaking occurs on any of the raceways or the balls as a result of rolling fa-
tigue of the material.

The service life of the Ball Screw varies from unit to unit even if they are manufactured in the same
process and used in the same operating conditions. For this reason, when determining the service life
of a Ball Screw unit, the nominal life as defined below is used as a guideline.

The nominal life is the total number of revolutions that 90% of identical Ball Screw units in a group
achieve without developing flaking (scale-like pieces of a metal surface) after they independently
operate in the same conditions.

[Calculating the Rated Life]
The service life of the Ball Screw is calculated from the equation (31) below using the basic dynamic

load rating (Ca) and the applied axial load.

® Nominal Life (Total Number of Revolutions)
Table22 Load Factor (fw)

3
a 6
L= ( T F. ) X407 e (€3)) Vibrations/impact Speed(V) fu
L : Nominal life (total number of revolutions) Faint V\éegz?n\:l/s 1t01.2
(rev) =

Ca :Basic dynamic load rating’ (N) Weak q 25<V0§/1m/s 12t01.5

Fa :Applied axial load (N) g —

f.  :Load factor (see Table22) Medium 1<'V\'/eg';n”:/s 15102
Strong VE;gr:/s 2t03.5

*The basic dynamic load rating (Ca) is used in calculations of service life when the ball screw is under an axial load. The
basic dynamic load rating is defined as a load rating based on the movement of a set of identical ball screws with a rated
life (L) of 10° revolutions, using a load applied in the axial direction that does not vary in either mass or direction. (The basic
dynamic load ratings (Ca) for each model number are indicated in the specification tables.)

*The rated service life is estimated by calculating the load on the premise that the product is set up in ideal mounting condi-
tions with the assurance of good lubrication. The service life can be affected by the precision of the mounting materials used
and any distortion.

RN15-42 TR



Point of Selection
Selecting a Model Number
® Service Life Time

If the revolutions per minute is determined, the service life time can be calculated from the equation
(32) below using the nominal life (L).

L - L - L X Ph ......... (32)
""60XN 2X60Xn X/
L. : Service life time (h)
N :Revolutions per minute (min™)
n : Number of reciprocations per minute
(min™)
Ph :Ball Screw lead (mm)
ls  : Stroke length (mm)

® Service Life in Travel Distance
The service life in travel distance can be calculated from the equation (33) below using the nominal
life (L) and the Ball Screw lead.

LXPh
Ls - —1 05 ......... (33)
Ls  :Service Life in Travel Distance (km)
Ph :Ball Screw lead (mm)

® Applied Load and Service Life with a Preload Taken into Account

If the Ball Screw is used under a preload (medium preload), it is necessary to consider the applied
preload in calculating the service life since the ball screw nut already receives an internal load. For
details on applied preload for a specific model number, contact THK.

ve]
L
(7
(2]
=
®
=

® Average Axial Load

If an axial load acting on the Ball Screw is present, it is necessary to calculate the service life by de-
termining the average axial load.

The average axial load (Fn) is a constant load that equals to the service life in fluctuating the load
conditions.

If the load changes in steps, the average axial load can be obtained from the equation below.

3
Fm = \/%(Faf& +Fa e+ + Fa..zt’..) """"" (34)
Fn  :Average Axial Load (N)
Fa. :Varying load (N)
s : Distance traveled under load (F»)
14 : Total travel distance
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To determine the average axial load using a rotational speed and time, instead of a distance, calcu-
late the average axial load by determining the distance in the equation below.
= [1+€2+"'€n
=Nty
=Nt
tn = Npe t,
N: Rotational speed
t: Time

EWhen the Applied Load Sign Changes

If the sign (positive or negative) used for vari- -

~ammm Posiive-sign load
able load is always the same, there are no oesnee
problems with formula (34). However, if the vari- - eozive-sign oad
able load sign changes depending on the type

of operation, calculate the average axial load
for either positive or negative load, allowing for
the load direction. (If the average axial load for
positive load is calculated, the negative load is
taken to be zero.) The larger of the two aver-
age axial loads is taken as the average axial
load when the service life is calculated.

Example: Calculate the average axial load

with the following load conditions.

l \lll\l\lll\l\lll\l\l\l\ll “\ll\l\lll\l\lll\l\l\l\l\l

Operation No. Varé/iar:g(;NIt)Jad Travzl( rcri]i;t;ance
No.1 10 10
No.2 50 50
No.3 -40 10
No.4 -10 70

*The subscripts of the fluctuating load symbol and the travel distance symbol indicate operation numbers.

e Average axial load of positive-sign load
*To calculate the average axial load of the positive-sign load, assume Fas and Fa. to be zero.

= 35.5N

3
Frmi = \/ Fai'’ X ¢i+Fa’’ X &
bt o+ b+ Uy

e Average axial load of negative-sign load
*To calculate the average axial load of the negative-sign load, assume Fa: and Fa. to be zero.

3
sz = |Fa3|3 X 83 "‘lFa4|3 X 64 = 172N
b+ bt b+

Accordingly, the average axial load of the positive-sign load (F~1) is adopted as the average axial
load (Fn) for calculating the service life.
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Studying the Rigidity
To increase the positioning accuracy of feed screws in NC machine tools or the precision machines,

or to reduce the displacement caused by the cutting force, it is necessary to design the rigidity of the
components in a well-balanced manner.

Axial Rigidity of the Feed Screw System

When the axial rigidity of a feed screw system is K, the elastic displacement in the axial direction
can be obtained using the equation (35) below.

Fa
8 = aeeeeees (35)
K
) : Elastic displacement of a feed screw
system in the axial direction (um)
Fa :Applied axial load (N)

The axial rigidity (K) of the feed screw system is obtained using the equation (36) below.

1 _1 .1 .1 .1

K Ks Kv  Ks Ku

......... (36)

K :Axial Rigidity of the Feed Screw System

(N/um)
Ks  :Axial rigidity of the screw shaft ~ (N/um)
Ky :Axial rigidity of the nut (N/um)
Ks  :Axial rigidity of the support bearing
(N/um)
K« : Rigidity of the nut bracket and the
support bearing bracket (N/pm)

[Axial rigidity of the screw shaft]
The axial rigidity of a screw shaft varies depending on the method for mounting the shaft.

® For Fixed-Supported (or -Free) Configuration

A-E

Ks=—"7— -::oooone (37)

*~1000-L
A : Screw shaft cross-sectional area (mm?)

= L d12
di  : Screw-shaft thread minor diameter (mm) -—- 2
E  :Young's modulus (2.06 X 10° N/mm?) Fixed Supported
L  :Distance between two mounting surfaces (Free)

(mm)
Fig.14 on B15-46 shows an axial rigidity
diagram for the screw shaft.
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® For Fixed-Fixed Configuration
A-E-L

-— e 38

K:=J000-ab <9

Ks becomes the lowest and the elastic displace-

ment in the axial direction is the greatest at the

position of a = b = %

I

|\lII\I\I\III\I\I\\\I\I\I\\\I\I\“ P\l\l‘

m

(e

K 4A - E DRV il
S - —_—
1000L - —=
. . o Fixed Fixed
Fig.15 on IM15-47 shows an axial rigidity
diagram of the screw shaft in this configuration.
10 i
8 !
I
6 %100
4 480
_ 970
E 2 363
Z #55
Z 2
= ] %50
2 $45
: . 440
P o
o 4 rﬂ36
= $28
G $25
>
5 2 420
x $IIN, {6
10" $12~4%5
8 410
6 78S
4 26
44 \
6 8 10° 2 4 6 8 10° 2 4 8 10*

Distance between two mounting surfaces (mm)

Fig.14 Axial Rigidity of the Screw Shaft (Fixed-Free, Fixed-Supported)
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10
8 $63
6 ¢55
%50
4 445 %100
%40 %80
— 636
E 5 %32 #70
> 30
=3 %20 %28
= $#18> #25
2 :3 416
z ¢ 155
3 6 #14
E 4 $12
= $10
2 2 98
) #6
s
10°
8 A
6 g4
4
6 8 10° 2 4 6 8 10° 2 4 6 8 10°

Distance between two mounting surfaces (mm)

Fig.15 Axial Rigidity of the Screw Shaft (Fixed-Fixed)

[Axial rigidity of the nut]
The axial rigidity of the nut varies widely with preloads.

® No Preload Type
The logical rigidity in the axial direction when an axial load accounting for 30% of the basic dynamic
load rating (Ca) is applied is indicated in the specification tables of the corresponding model num-
ber. This value does not include the rigidity of the components related to the nut-mounting bracket.
In general, set the rigidity at roughly 80% of the value in the table.
The rigidity when the applied axial load is not 30% of the basic dynamic load rating (Ca) is calculated using

the equation (39) below.

Fa \;
Ku = K(—)3 X 0.8 oo (39)

" 0.3Ca
Ky :Axial rigidity of the nut (N/um)
K :Rigidity value in the specification tables
(N/um)

Fa :Applied axial load (N)
Ca :Basic dynamic load rating (N)

ALK
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® Preload Type

The logical rigidity in the axial direction when an axial load accounting for 10% of the basic dynamic
load rating (Ca) is applied is indicated in the dimensional table of the corresponding model number.
This value does not include the rigidity of the components related to the nut-mounting bracket. In
general, generally set the rigidity at roughly 80% of the value in the table.

The rigidity when the applied preload is not 10% of the basic dynamic load rating (Ca) is calculated

using
Ky =

Ky
K

Fao
Ca

the equation (40) below.

_Fao \3 o 0g .
K( T ) X 0.8 (40)
: Axial rigidity of the nut (N/um)
: Rigidity value in the specification tables
(N/um)
: Applied preload (N)
: Basic dynamic load rating (N)

[Axial rigidity of the support bearing]

The rigidity of the Ball Screw support bearing varies depending on the support bearing used.
The calculation of the rigidity with a representative angular contact ball bearing is shown in the

equation (41) below.

. 3Fa
Kes S oo (41
dao
Kes  :Axial rigidity of the support bearing
(N/um)
Fao :Applied preload of the support bearing
(N)
dao :Axial displacements (um)
2y 1
Sao = 045 (&) 3
sino \ Da
- Fao
Zsino.
Q  :Axial load (N)
Da : Ball diameter of the support bearing (mm)
o : Initial contact angle of the support
bearing ©)
z : Number of balls

For details of a specific support bearing, contact its manufacturer.

[Axial Rigidity of the Nut Bracket and the Support Bearing Bracket]
Take this factor into consideration when designing your machine. Set the rigidity as high as possible.
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Studying the Positioning Accuracy

Causes of Error in the Positioning Accuracy

The causes of error in the positioning accuracy include the lead angle accuracy, the axial clearance
and the axial rigidity of the feed screw system. Other important factors include the thermal displace-
ment from heat and the orientation change of the guide system during traveling.

Studying the Lead Angle Accuracy

It is necessary to select the correct accuracy grade of the Ball Screw that satisfies the required po-
sitioning accuracy from the Ball Screw accuracies (Table1 on 815-12). Table23 on 15-
50 shows examples of selecting the accuracy grades by the application.

Studying the Axial Clearance

The axial clearance is not a factor of positioning accuracy in single-directional feed. However, it will
cause a backlash when the feed direction is inversed or the axial load is inversed. Select an axial
clearance that meets the required backlash from Table10 and Table13 on 315-19.

TR 315-49
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Table23 Examples of Selecting Accuracy Grades by Application

Accuracy grades
Applications Shaft
Cco C1 (6¥4 C3 C5 Cc7 C8 | C10
Lathe X ® ® ® s
z (K
Machining center XY o ° ®
z [ ) [ J [ J
Drilling machine XY ® hd
z [ J @
Jig borer XY o ®
z (K
@ X [ J [ J
,8 Surface grinder Y [ ) [ } [ ] o
£ z oo o o
3 - . X e o o
S Cylindrical grinder Z ° ° °
= Electric discharge XY e o e
machine Z o ) o o
Electric discharge XY L L °
machine z [ ) [ ] [ ] [ J
Wire cutting machine uv ® ® °
Punching press XY [ o [ ]
Laser beam machine X L ) o
z [ J [ J [ J
Woodworking machine o o [ J [
General-purpose machine; dedicated machine [ ] o [ ) [ ] [ )
g Cartesian coordinate Assembly L ) . )
<] Other (] [ ) [ [
g Vertical articulated type Assembly ) ) L)
é Other ® | O
= Cylindrical coordinate () o | O
2 Photolithography machine [ ] (]
g J‘:é Chemical treatment machine [ ) [ J o [ ] [ J [ ]
2o Wire bonding machine [ I |
g E Prober e o | o o
3 “‘-é’ Printed circuit board drilling machine o [ ] [ J (] [ J
IS Electronic component inserter L e )
3D measuring instrument [ o [ ]
Image processing machine [ ) [ ] [ ]
Injection molding machine [ J [ J [ ]
Office equipment [ J @ (] (J
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Studying the Axial Clearance of the Feed Screw System

Of the axial rigidities of the feed screw system, the axial rigidity of the screw shaft fluctuates ac-
cording to the stroke position. When the axial rigidity is large, such change in the axial rigidity of the
screw shaft will affect the positioning accuracy. Therefore, it is necessary to take into account the
rigidity of the feed screw system (l315-45 to 315-48).

Example: Positioning error due to the axial rigidity of the feed screw system during a vertical transfer

1000N

b
500N} -

[Conditions]
Transferred weight: 1,000 N; table weight: 500 N
Ball Screw used: model BNF2512-2.5 (screw-shaft thread minor diameter di = 21.9 mm)

Stroke length: 600 mm (L=100 mm to 700 mm)
Screw shaft mounting type: fixed-supported

[Consideration]
The difference in axial rigidity between L = 100 mm and L = 700 mm applied only to the axial rigidity

of the screw shaft.
Therefore, positioning error due to the axial rigidity of the feed screw system equals to the difference

in the axial displacement of the screw shaft between L = 100 mm and L = 700 mm.

TR E15-51
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[Axial Rigidity of the Screw Shaft (see 815-45 and 115-46)]
Ke= A*E _ 3765x206X10° _ 77.6X10’

1000L 1000 X L L
N SPENEE S 2
A= di= =X 21.9°= 376.5mm

E =2.06 X 10° N/mm’
(1) When L =100 mm
3
Ksi = 17:6 X 10"~ 776 N/um
100
(2) When L = 700mm

3
Kee = 126 X170 = 114 Njum
700

[Axial Displacement due to Axial Rigidity of the Screw Shaft]
(1) When L =100 mm

& = F_a= 1000+500 =1.9um

Ksi 776

(2) When L = 700mm
S = Fa _ 1000+500 _ 13.5um

Ks2 1M

[Positioning Error due to Axial Rigidity of the Feed Screw System]
Positioning accuracy=8—8.=1.9-13.5
=—11.6um
Therefore, the positioning error due to the axial rigidity of the feed screw system is 11.6 um.
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Point of Selection
Studying the Positioning Accuracy

Studying the Thermal Displacement through Heat Generation

If the temperature of the screw shaft increases during operation, the screw shaft is elongated due to
heat thereby to lower the positioning accuracy. The expansion and contraction of the screw shaft is
calculated using the equation (42) below.

AL =p XAt XL oo (42)

Al : Axial expansion/contraction of the screw shaft (mm)
p  :Thermal expansion coefficient (12X10%C)
At : Temperature change in the screw shaft (C)
14 : Effective thread length (mm)

Thus, if the temperature of the screw shaft increases by 1C, the screw shaft is elongated by 12 um
per meter. Therefore, as the Ball Screw travels faster, the more heat is generated. So, as the tem-
perature increases, the positioning accuracy lowers. Accordingly, if high accuracy is required, it is
necessary to take measures to cope with the temperature increase.

[Measures to Cope with the Temperature Rise]

® Minimize the Heat Generation

e Minimize the preloads on the Ball Screw and the support bearing.
Increase the Ball Screw lead and reduce the rotational speed.

Select a correct lubricant. (See Accessories for Lubrication on 124-2.)
Cool the circumference of the screw shaft with a lubricant or air.

® Avoid Effect of Temperature Rise through Heat Generation

e Set a negative target value for the reference travel distance of the Ball Screw.
Generally, set a negative target value for the reference travel distance assuming a temperature
increase of 2C to 5C by heat.
(-=0.02mm to —0.06 mm/m)

e Preload the shaft screw with tension. (See Fig.10 of the structure on 815-29.)
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Studying the Orientation Change during Traveling

The lead angle accuracy of the Ball Screw equals the positioning accuracy of the shaft center of the
Ball Screw. Normally, the point where the highest positioning accuracy is required changes accord-
ing to the ball screw center and the vertical or horizontal direction. Therefore, the orientation change
during traveling affects the positioning accuracy.

The largest factor of orientation change affecting the positioning accuracy is pitching if the change
occurs in the ball screw center and the vertical direction, and yawing if the change occurs in the
horizontal direction.

Accordingly, it is necessary to study the orientation change (accuracy in pitching, yawing, etc.) dur-
ing the traveling on the basis of the distance from the ball screw center to the location where posi-
tioning accuracy is required.

Positioning error due to pitching and yawing is obtained using the equation (43) below.

A={Xsing - (43)

A: Positioning accuracy due to pitching (or yawing) (mm)
¢ : Vertical (or horizontal) distance from the ball screw center (mm) (see Fig.16)
0 : Pitching (or yawing) ©)

—
[

I AV
|

) \l\ U % A \l\\l\l\l\I\l\l\I\l\l\l\l\l\l\l\l\l\l\l\l\

Fig.16
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Studying the Rotational Torque

Point of Selection

Studying the Rotational Torque

The rotational torque required to convert rotational motion of the Ball Screw into straight motion is

obtained using the equation (44) below.

[During Uniform Motion]

(Ti+ T24#Ta) A e (44)

T.  : Rotation torque required during uniform motion (N-mm)
T+ : Friction torque due to an external load (N-mm)
T. :Preload torque of the Ball Screw (N-mm)
T. : Other torque (N-mm)

(frictional torque of the support bearing and oil seal)
A : Reduction ratio

[During Acceleration]

Tu=T:e+ Tz oooeee (45)
T«  : Rotation torque required during acceleration ~ (N-mm)
Ts  : Torque required for acceleration (N-mm)

[During Deceleration]
Tg =Te=Ts oooeeee (46)

T; : Rotational torque required for deceleration (N-mm)

Frictional Torque Due to an External Load

Of the turning forces required for the Ball Screw, the rotational torque needed for an external load

(guide surface resistance or external force) is obtained using the equation (47) below.

_Fa-Ph

—_— tiiiiaees 47
T = o @
T+ : Friction torque due to an external load (N-mm)
Fa :Applied load (N)
Ph :Ball Screw lead (mm)

n : Ball Screw efficiency (0.9 to 0.95)

ALK
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Torque Due to a Preload on the Ball Screw

For a preload on the Ball Screw, see “Preload Torque” on IN15-22.
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Point of Selection

Studying the Rotational Torque

Torque Required for Acceleration

To=Jd X X10° o (48)

Ts  :Torque required for acceleration (N-mm)
J : Inertial moment (kgem?)
® " :Angular acceleration (rad/s?)

2
J=m(ﬂ)-A2- 10° + Js+ AP+ Jue AT+ U
2n

m  : Transferred mass (kg)
Ph :Ball Screw lead (mm)
Js  :Inertial moment of the screw shaft (kgem?)

(indicated in the specification tables of the respective model number)
A :Reduction ratio
Ja  :Inertial moment of gears, etc. attached to the screw shaft side (kgem?)
Js  :Inertial moment of gears, etc. attached to the motor side (kgem?)

,_ 27 +*Nm
o' = £ Nm

60t
Nm : Motor revolutions per minute (min™)
t : Acceleration time (s)

[Ref.] Inertial moment of a round object

_m-D’
8-:10°
J : Inertial moment (kgem?)
m  : Mass of a round object (kg)
D : Screw shaft outer diameter (mm)
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Investigating the Terminal Strength of Ball Screw Shafts

When torque is conveyed through the screw shaft in a ball screw, the strength of the screw shaft
must be taken into consideration since it experiences both torsion load and bending load.

[Screw shaft under torsion]

When torsion load is applied to the end of a ball screw shaft, use equation (49) to obtain the end

diameter of the screw shaft.

T
T=T.Zr and Ze = . (49)
T : Maximum torsion moment (N-mm)
T. : Permissible torsion stress of the screw
Shaft (49 N/mm?)
Z»  : Section modulus (mm?)
.d°
Ze= I
T 16

[Screw shaft under bending]

T: Torsion moment

¢d

When bending load is applied to the end of a ball screw shaft, use equation (50) to obtain the end

diameter of the screw shaft.

M
M=oc°Z and Z=— - (50)
c
M : Maximum bending moment (N-mm)
o : Permissible bending stress of the screw
shaft (98 N/mm?)
z : Section Modulus (mm?)
.d’
z==x
32

[N15-58 AL
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Point of Selection
Studying the Rotational Torque
[If the shaft experiences both torsion and bending]
When torsion load and bending load are both applied simultaneously to the end of a ball screw
shaft, calculate the diameter of the screw shaft separately for each, taking into consideration the
corresponding bending moment (M.) and the corresponding torsion moment (T.). Then calculate the
thickness of the screw shaft and use the largest of the values.

Equivalent bending moment

BT s (1))

Me=cZ

Equivalent torsion moment

T. =\/M*+T> = M-\/1 +(l)2
M
Zr

Te=Ta*
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Studying the Driving Motor

When selecting a driving motor required to rotate the Ball Screw, normally take into account the ro-
tational speed, rotational torque and minimum feed amount.

When Using a Servomotor

[Rotational Speed]

The rotation speed required for the motor is obtained using the equation (51) based on the feed
speed, Ball Screw lead and reduction ratio.

=V X1000 X 60 1

Nuw Ph A

Nwv  : Required rotation speed of the motor (min™)

V  : Feeding speed (m/s)
Ph :Ball Screw lead (mm)
A : Reduction ratio

The rated rotational speed of the motor must be equal to or above the calculated value (Nu) above.
NMé NR
Nr : The rated rotation speed of the motor (min™)

[Required Resolution]
Resolutions required for the encoder and the driver are obtained using the equation (52) based on
the minimum feed amount, Ball Screw lead and reduction ratio.

Ph-A

B=—— (52)
S
B : Resolution required for the encoder and the driver (p/rev)
Ph :Ball Screw lead (mm)
A :Reduction ratio
S : Minimum feed amount (mm)
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Point of Selection
Studying the Driving Motor

[Motor Torque]
The torque required for the motor differs between uniform motion, acceleration and deceleration. To

calculate the rotational torque, see “Studying the Rotational Torque” on E115-55.

a. Maximum torque
The maximum torque required for the motor must be equal to or below the maximum peak torque
of the motor.
Trax =T Prmax
Twac 1 Maximum torque acting on the motor
Tpmax : Maximum peak torque of the motor

b. Effective torque value
The effective value of the torque required for the motor must be calculated. The effective value of

the torque is obtained using the equation (53).

T _\/T12><t1+T22>< t:+ T X ts

t (53)

Tms : Effective torque value (N-mm)

T.  : Fluctuating torque (N-mm)

tn : Time during which the torque T. is applied (s)

t : Cycle time (s)

(t=ti+ta+ts)
The calculated effective value of the torque must be equal to or below the rated torque of the motor.

Tms=Tr

Tz :Rated torque of the motor  (N-mm)

[Inertial Moment]
The inertial moment required for the motor is obtained using the equation (54).

Ju =g (54)
Juw  :Inertial moment required for the motor (kgem?)
C : Factor determined by the motor and the driver

(It is normally between 3 to 10. However, it varies depending on the motor and the driver. Check the
specific value in the catalog by the motor manufacturer.)
The inertial moment of the motor must be equal to or above the calculated Ju value.

TR [15-61
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When Using a Stepping Motor (Pulse Motor)

[Minimal Feed Amount(per Step)]
The step angle required for the motor and the driver is obtained using the equation (55) based on
the minimum feed amount, Ball Screw lead and reduction ratio.

360S
- 55
Ph- A (55)
E : Step angle required for the motor and the driver (°)
S : Minimum feed amount (mm)
(per step)
Ph : Ball Screw lead (mm)

A : Reduction ratio

[Pulse Speed and Motor Torque]

a. Pulse speed
The pulse speed is obtained using the equation (56) based on the feed speed and the minimum
feed amount.

¢ = VX1000

......... 56

S (56)
f :Pulse speed (Hz)
V : Feeding speed (m/s)
S : Minimum feed amount (mm)

b. Torque required for the motor
The torque required for the motor differs between the uniform motion, the acceleration and the
deceleration. To calculate the rotational torque, see “Studying the Rotational Torque” on 15~
55.

Thus, the pulse speed required for the motor and the required torque can be calculated in the man-
ner described above.

Although the torque varies depending on the motors, normally the calculated torque should be dou-
bled to ensure safety. Check if the torque can be used in the motor’s speed-torque curve.
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Ball Screw

Features of Each Model
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Precision, Caged Ball Screw

Models SBN-V, SBK, SDA-V, HBN and SBKH

Pipe presser

Return pipe

Ball screw nut

Fig.1 Structure of High-Speed Ball Screw with Ball Cage Model SBN-V

Point of Selection [15-8
Options MA15-336
Model No. [15-353
Precautions on Use A15-358
Accessories for Lubrication [24-1
B Mounting Procedure and Maintenance E15-104
Lead Angle Accuracy A15-11
Accuracy of the Mounting Surface [N15-14
Axial Clearance RA15-19
Maximum Length of the Screw Shaft A15-24
DN Value A15-33
Support Unit [15-300
Recommended Shapes of Shaft Ends 15-308
Dimensions of Each Model with an Option Attached A15-344
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Precision, Caged Ball Screw

Structure and Features

The use of a ball cage in the Ball Screw with the Ball Cage eliminates collision and friction between
balls and increases the grease retention. This makes it possible to achieve a low noise, a low torque
fluctuation and a long-term maintenance-free operation.

In addition, this Ball Screw is superbly capable of responding to the high speed because of an ideal
ball recirculation structure, a strengthened circulation path and an adoption of the ball cage.

Ball Cage Effect

[Low Noise, Acceptable Running Sound]

The use of the ball cage eliminates the collision
noise between the balls. Additionally, as balls
are picked up in the tangential direction, the
collision noise from the ball circulation has also
been eliminated.

[Long-term Maintenance-free Operation]

The friction between the balls has been elimi-
nated, and the grease retention has been im-
proved through the provision of grease pockets.
As a result, the long-term maintenance-free
operation (i.e., lubrication is unnecessary over a
long period) is achieved.

[Smooth Motion]
The use of a ball cage eliminates the friction

between the balls and minimizes the torque
fluctuation, thus allowing the smooth motion to
be achieved.

Point (metal) contact

Conventional Structure

Grease pocket Qil film contact

w
o
74
Q
@
g

Structure of the Ball Screw with Ball Cage

TR E15-65



[Low Noise]

® Noise Level Data

Since the balls in the Ball Screw with the Ball Cage do not collide with each other, they do not pro-
duce a metallic sound and a low noise level is achieved.

ENoise Measurement

[Conditions]
Iltem Description
High load ball screw with ball cage

HBN3210-5

Sl Conventional type: model
BNF3210-5

Stroke 600mm
Grease lubrication
Lubrication (lithium-based grease containing
extreme pressure agent)

Noise meter

FFT analyzer /

Soundproof material
1000mm

T

Noise measurement instrument

90 : ———
85 —— Conventional type ||
(BNF3210-5)
80 —— Model HBN
75 (HBN3210-5) |: ]|

70 2
65
60

s vy

PN

Noise level [dB(A)]

45

100000 1000000 10000000
Ball diameter x ball center diameter x rotational speed

40
10000
Fig.2 Ball Screw Noise Level
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[Long-term Maintenance-free Operation]

® High speed,

Load-bearing Capacity

511E

Precision, Caged Ball Screw

Thanks to the ball circulating method supporting high speed and the caged ball technology, the Ball
Screw with Ball Cage excels in high speed and load-bearing capacity.

mHigh Speed Durability Test

[Test conditions]

HLoad Bearing Test

[Test conditions]

Item Description ltem Description
Sample High SpeedSBSI'@ﬁqe(\;vV\ivsith Ball Cage Sample High Speedgslll\kssgr;aévvv_vgh Ball Cage
Speed 5000(min")(DN value*: 160,000) Speed 1500(min"")(DN value*: 79,000)
Stroke 500mm Stroke 400mm
Lubricant THK AFJ Grease Lubricant THK AFG Grease
Quantity 4cm?(lubricated every 500km) Quantity 57.7 cm®(Lubricated every 100 km)
Applied load 1.27kN Applied load 36.1kN(0.38Ca)
Acceleration 0.5G Acceleration 0.5G

* DN value: Ball center-to-center diameter x revolutions per

minute

[Test result]

Shows no deviation after running 6,000 km.

[Smooth Motion]
® Low Torque Fluctuation
The caged ball technology allows smoother motion than the conventional type to be achieved, thus

to reduce torque fluctuation.

[Conditions]
Item Description
Shaft diameter/lead 25/25mm
Shaft rotational speed 100min™'
0.5
Model SDA-V
0.3
£ 0.1
z
E _IW—__\L\WJ
o —0.1
>
g
© 03
05 . . . . . .

[Test result]

Shows no deviation after running for the calcu-

lated service life

20 40 60

80 100

Measurement Time T (s)

Fig.3 Torque Fluctuation Data

120

140 160
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Types and Features

[Preload Type]

Model SBN-V

The circulation structure feature allows the balls
to be picked up tangential to the direction of
movement. The circulation components have
been strengthened, increasing the DN value to
160,000 (small type: 130,000).

Specification Table=ER15-72

Model SBK

As a result of adopting the offset preloading
method, which shifts two rows of grooves of the
ball screw nut, a compact structure is achieved.

[Preload/No Preload Type]

Model SDA-V

A ball screw with newly developed circulation
components that give it an ideal ball circulation
structure. (Maximum DN value: 160,000)

The nut dimensions conform to DIN standards
(DIN69051). Furthermore, the use of the newly
developed thin film seal reduces the length of
the nut, achieving a more compact design for
the device.
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[No Preload Type]

Model HBN

With the optimal design for high loads, this Ball
Screw model achieves a rated load more than
twice the conventional type.

Specification Table=I15-86

Model SBKH

Model SBKH is a ball screw that achieves a high

load carrying capacity and is capable of high-

speed operation (92 m/min at a maximum).

ALK
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Examples of Assembling Models HBN and SBKH

If using model HBN or SBKH under a large load, arrange the nut flange and the fixed-side support
unit in relation to the loading direction as indicated in the figure below while taking into account the
load balance of the balls. In addition, while HBN or SBKH is operating, be sure not to apply a tensile
load to the bolts. If you intend to use HBN or SBKH in configurations other than below, contact THK.

[Examples of Recommended Assembly of Models HBN and SBKH]

Axial load
Travel direction Axial load [ 2
of the nut
= RN ‘ I
IEE iR
_ B - ] - _ B - i -
S S
}j =S }j =
- « ‘ Travé] ;j}rection
of the shaft
Good example (with the nut moving) Good example (with the shaft moving)

[Examples of Un-recommended Assembly of Models HBN and SBKH]

Axial load

Axial load »
= ' Travel direction of the nut =
LefF o ﬁ{;}

L IHC =n
. T ok

‘ Travel direction of
» the shaft

Bad example (with the nut moving) Bad example (with the shaft moving)
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SBN-V Small DN value | 130000
With Preload

: [
(Greasing hole) fo

Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded

Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/um

SBN 1604V-5 16 4 16.5 13.8 1X2.5 5.3 8 281
SBN 1605V-5 16 5) 16.75 13.2 1X2.5 9.2 12.9 309
SBN 2004V-5 20 4 20.5 17.8 1X2.5 5.9 10.1 335
SBN 2005V-5 20 5 20.75 17.2 1X2.5 10.3 16.2 370
SBN 2010V-5 20 10 20.75 17.2 1X2.5 10.2 16.4 362
SBN 2504V-5 25 4 2585 22.8 1X2.5 6.4 12.7 400
SBN 2505V-5 25 5 25.75 222 1X2.5 11.3 20.3 442
SBN 2506V-5 25 6 26 21.4 1X2.5 15.4 25.4 457
SBN 2805V-5 28 5 28.75 252 1X2.5 11.8 22.8 483
SBN 3205V-5 32 5 32.75 29.2 1X2.5 12.6 26.1 536
SBN 3206V-5 32 6 33 28.4 1X2.5 17.2 327 555

SBN1604V-5 QZ RR GO +1200L C5

T T T
Model No. Contamination Accuracy symbol (-2)
protection accessory| .
symbol (1) Overall screw shaft length (in mm)
With QZ lubricator Symbol for Clearance in the axial direction
(No code without QZ (GO for all SBN-V variations)
lubricator)

(*1) See EB¥15-336. (*2) See I15-12.

Download data by searching for the corresponding i
1 5'72 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision, Caged Ball Screw

L
H B1
h
gd2 B j¢d1
|
#D1| gdp B #Dg6
J |
Unit: mm
Nut dimensions Screw shaft Nut | Shaft
inertial mass | mass
Outer | Flange |Overall Greasing| moment/mm
diameter|diameter| length hole
Dg6 Di L+ H B PCD diXd:Xh A kg-cm?mm kg kg/m
36 59 53 1 42 47 5.5X9.5X5.5 5.05X10* 042 | 1.42
40 60 56 10 46 50 45X8X4.5 5.05X10* 0.5 1.37
40 63 49 1 38 51 5.5X9.5X5.5 1.23X10° 043 | 2.22
44 67 56 11 45 55 5.5X9.5X5.5 1.23X10° 0.61 2.6
46 74 90 15 75 59 55X9.5X5.5 1.23X10° 1.06 | 2.33
46 69 48 11 37 57 55X9.5X5.5 M6 3.01X10° 0.55 3.6
50 73 55 1 44 61 5.5X9.5X5.5 3.01X10° 0.72 | 3.52
53 76 62 11 51 64 5.5X9.5X5.5 3.01X10° 0.9 343
55 85 59 12 47 69 6.6X11X6.5 4.74X10° 0.98 | 4.45
58 85 56 12 44 71 6.6X11X6.5 8.08 X10° 0.96 | 5.88
62 89 63 12 51 75 6.6X11X6.5 8.08X10° 1.22 | 5.89
Axial Clearance Unit: mm
Clearance symbol GO
Axial Clearance 0 or less

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
It is not possible to chamfer both ends of the screw shaft. When designing your system this way, contact THK.

The rigidity values in the table represent spring constants, each obtained from the load
and the elastic deformation when providing a preload equal to 10% of the basic axial dy-
namic load rating (Ca) and applying an axial load three times greater than the pre-load.

These values do not include the rigidity of the components related to mounting the ball
screw nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.
If the applied preload (Fao) is not 0.1 Ca, the rigidity value (Kv) is obtained from the fol-
lowing equation.

Options=>RA15-335

Kn=K (

Fao
0.1Ca

)%

K: Rigidity value in the
dimensional table.

ALK
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SBN-V Medium DN value | 160000
With Preload

G ing hol
(Greasing hole) [y 60°

Screw Lead |Ballcenter-| Thread | No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Cea K

d Ph dp dc Rows X turns kN kN N/um
SBN 2508V-7 25 8 26.25 20.5 1X3.5 26.2 43 650
SBN 2510V-5 25 10 26.25 21.5 1X2.5 19.6 30.9 474
SBN 2810V-3 28 10 29.75 224 1X1.5 19.5 27.8 332
SBN 3210V-7 32 10 33.75 26.4 1X3.5 43 73.1 836.7
SBN 3212V-5 32 12 34 26.1 1X2.5 37.4 58.7 612.2
SBN 3216V-5 32 16 33.75 26.4 1X2.5 31.9 52.2 592
SBN 3610V-7 36 10 37.75 304 1X3.5 45.6 82.3 900
SBN 3612V-7 36 12 38 30.1 1X3.5 53.2 92.6 920
SBN 3616V-5 36 16 38 30.1 1X2.5 39.7 66.4 662
SBN 3620V-3 36 20 37.75 30.5 1X1.5 21.6 32.9 398
SBN 4010V-5 40 10 41.75 34.4 1X2.5 35.8 65.2 708
SBN 4012V-5 40 12 42 34.1 1X2.5 42 73.6 735.4
SBN 4016V-5 40 16 42 34.1 1X2.5 41.9 73.8 736.6
SBN 4020V-5 40 20 41.75 344 1X2.5 354 65.2 706
SBN 4510V-5 45 10 46.75 39.5 1X25 37.9 73.8 780
SBN 4512V-5 45 12 47 39.2 1X25 44 .4 82.9 809.1
SBN 4516V-5 45 16 47 39.2 1X25 443 83.1 810.1
SBN 4520V-5 45 20 47 39.2 1X2.5 43.9 82.5 788
SBN 5010V-5 50 10 51.75 44.4 1X2.5 39.4 81 838
SBN 5012V-5 50 12 52.25 433 1X2.5 53.6 101.9 936
SBN 5016V-5 50 16 52.7 429 1X2.5 89 167.7 1228
SBN 5020V-5 50 20 52.7 429 1X2.5 88.7 167.7 1228

SBN4012V-5 QZ RR GO +1200L C5

T T
Model No. Contamination Accuracy symbol (-2)
protection accessory .
symbol () Overall screw shaft length (in mm)
With QZ lubricator Symbol for Clearance in the axial direction
(No code without QZ (GO for all SBN-V variations)
lubricator)

(*1) See I15-336. (*2) See I15-12.

Download data by searching for the corresponding i
1 5'74 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Precision, Caged Ball Screw

#D1| #dp M ¢dc |¢d |gDg6
Unit: mm
Nut dimensions Screw shaft Nut Shaft
Outer | Flange | Overall Greasing moirrr]lzr:t:;lrgqm mass | mass
diameter | diameter | length hole

Dg6 D L H B+ PCD diXd2Xh A kg-cm*mm kg kg/m
58 85 98 15 83 71 6.6X11X6.5 3.01X10° 1.5 3.51
58 85 100 18 82 71 6.6X11X6.5 3.01X10° 1.31 815
65 106 88 18 70 85 11X17.5X11 4.74X10° 241 | 415
74 108 120 15 105 90 9X14X8.5 8.08X10° 3.1 5158
76 121 117 18 99 98 11X17.5X 11 8.08X10° 3.7 5.7
74 108 139 18 121 90 9X14X8.5 8.08X10° 3.81 | 5.82

75 120 123 18 105 98 11X17.5X 11 1.29X10? 3.82 7.1
78 123 140 18 122 100 11X17.5X 11 Me 1.29%X10? 434 | 7.99
78 123 140 18 122 100 11X17.5X11 1.29X10? 431 | 7.99
75 114 122 18 104 93 11X17.5X 11 1.29X10? 34 7.54
82 124 103 18 85 102 11X17.5X11 1.97%X10? 3.61 | 8.87
84 126 119 18 101 104 11X17.5X 11 1.97%X10? 4.2 8.83
84 126 144 18 126 104 11X17.5X 11 1.97X10? 4.9 9.09
82 126 162 18 144 104 11X17.5X 11 1.97%X10? 517 | 9.37
88 132 111 18 93 110 11X17.5X 11 3.16 X102 4.29 | 11.36
90 130 119 18 101 110 11X17.5X 11 3.16 X102 46 | 11.32
90 130 140 18 122 110 11X17.5X11 3.16 X102 5.3 | 11.61
90 130 162 18 144 110 11X17.5X 11 R1/8 3.16 X102 596 | 111
93 135 | 103 18 85 13 | 11x17.5x11 | (PT18) | 482x102 | 4.28 | 14.16
100 146 123 22 101 122 14X20%X13 4.82X10? 6.12 | 13.82
105 152 164 25 139 128 14X20%X13 4.82X10? 8.82 | 13.71
105 152 201 28 173 128 14X20%X13 4.82X10? 10.63 | 14.05

Axial Clearance Unit: mm
Clearance symbol GO
Axial Clearance 0 or less

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
It is not possible to chamfer both ends of the screw shaft. When designing your system this way, contact THK.

The rigidity values in the table represent spring constants, each obtained from the load and the elastic
deformation when providing a preload equal to 10% of the basic axial dynamic load rating (Ca) and
applying an axial load three times greater than the pre-load.
These values do not include the rigidity of the components related to mounting the ball screw nut.
Therefore, it is normally appropriate to regard roughly 80% of the value in the table as the actual value.
If the applied preload (Fao) is not 0.1 Ca, the rigidity value (Ky) is obtained from the following equation.

Options=>RA15-335

Kn=K (

Fao
0.1Ca

)%

K: Rigidity value in the
dimensional table.

X15-75
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SBK SBK3636,4040,5050 160000
DN value

Wlth Preload All other Model SBK units 210000

Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/um
SBK 1520-3.6 15 20 15.75 12.2 1X1.8 5.8 7.8 178
SBK 1616-3.6 16 16 16.65 13.5 1X1.8 4.6 6.4 182
SBK 2010-5.6 20 10 20.75 17.2 1X2.8 10.7 17.3 353
SBK 2020-3.6 20 20 20.75 17.2 1X1.8 7 10.5 229
SBK 2030-3.6 20 30 20.75 17.2 1X1.8 6.9 1.2 236
SBK 2520-3.6 25 20 26 21.5 1X1.8 11 16.9 292
SBK 2525-3.6 25 25 26 21.5 1X1.8 10.8 16.9 290
SBK 3220-5.6 32 20 33.25 27.9 1X2.8 23.6 411 565
SBK 3232-5.6 32 32 33.25 27.9 1X2.8 23.1 41.8 567
Axial Clearance Unit: mm
Clearance symbol GO
Axial Clearance 0 or less

SBK2525-3.6 QZ GO0 +1200L C5

T
Model Number Overall screw shaft

length (in mm) Accuracy symbol (1)

Symbol for clearance in the axial direction
(GO for all SBK variations)

With QZ Lubricator
(no symbol if the model is without a QZ Lubricator)

(*1) See M15-12.

Download data by searching for the corresponding i
1 5'76 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Precision, Caged Ball Screw

L1

I — |
¢ D1 gD i ‘ i ¢dcigd | Dgb

Unit: mm
Nut dimensions Screw shaft Maximum
Outer | Flange [Overall| Greasing lziidl n:\:austs zgasf; paintliilis
diameter|diameter| length hole - | Moment/mm rotation speed
D D: L+ H B+ PCD d Tw A kg-cm?mm kg [kg/m min’
38 62 54 10 | 385 | 49 5.5 39 M6 3.9%X10* 0.411.27
33 54 45 10 | 29.5 | 43 45 38 M6 5.05X10* |0.25|1.46
40 65 45 10 | 29.5 | 53 55 49 M6 1.23X10° [0.37|2.18
40 65 54 10 38.5 53 515 49 M6 1.23X10° 0.43 | 2.32 5000
40 65 71 10 | 55.5 | 53 5.5 49 M6 1.23X10° |0.55|2.36
47 74 57 12 38 60 6.6 56 M6 3.01X10° |0.59 |3.58
47 74 68 12 49 60 6.6 56 M6 3.01X10° |0.69|3.63
58 92 82 15 58 74 9 68 M6 8.08X10° |1.23|5.82 3000
58 92 118 15 94 74 9 68 M6 8.08X10° 1.70 [ 5.99

Note) The rigidity values in the table represent spring constants, each obtained from the

Options=>RA15-335

load and the elastic deformation when providing a preload equal to 10% of the ba-
sic axial dynamic load rating (Ca) and applying an axial load three times greater
than the pre-load.

These values do not include the rigidity of the components related to mounting the
ball screw nut. Therefore, it is normally appropriate to regard roughly 80% of the
value in the table as the actual value.

If the applied preload (Fao) is not 0.1 Ca, the rigidity value (Kv) is obtained from
the following equation.

1
_ Fao 3
K=K\ o1ca

K: Rigidity value in the
dimensional table.

TR [15-77

MaIos |leg



SBK SBK3636,4040,5050 160000
DN value

Wlth Preload All other Model SBK units 210000

\' 2o
% .
ﬁ (Greasing hole)
Tw
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/pum
SBK 3620-7.6 36 20 37.75 30.4 1X3.8 48.5 85 870
SBK 3636-5.6 36 36 37.75 31.4 1X2.8 36.6 64.7 460
SBK 4020-7.6 40 20 42 34.1 1X3.8 59.7 112.7 970
SBK 4030-7.6 40 30 42 34.1 1X3.8 59.2 107.5 970
SBK 4040-5.6 40 40 42 34.9 1X2.8 44.8 80.3 520
SBK 5020-7.6 50 20 52 441 1X3.8 66.8 141.9 1170
SBK 5030-7.6 50 30 52 441 1X3.8 66.5 135 1170
SBK 5036-7.6 50 36 52 441 1X3.8 65.9 135 1170
SBK 5050-5.6 50 50 52 449 1X2.8 50.3 102.4 630
SBK 5520-7.6 55 20 57 49.1 1X3.8 69.8 156.4 1250
SBK 5530-7.6 55 30 57 49.1 1X3.8 69.2 147 1250
SBK 5536-7.6 65) 36 57 49.1 1X3.8 69.1 148.7 1260
Note) With model SBK, the raising of both ends of the thread groove is not available. When designing your system this way,
contact THK.
Axial Clearance Unit: mm
Clearance symbol GO
Axial Clearance 0 orless

SBK3620-7.6 RR GO +1500L C5

—_—
Model number  Seal symbol (1) Overall_screw shaft
length (inmm)  Accuracy symbol ¢2)
Symbol for clearance
in the axial direction (GO for all SBK variations)

(*1) See M15-336. (*2) See @15-12.

Download data by searching for the corresponding i
1 5'78 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Precision, Caged Ball Screw

L1
H B1
D1/ gD i pdc|gd |4Dgb
<>

Unit: mm

Nut dimensions SC;:;vmsa:aft Nut | Shaft

Outer | Flange [Overall Greasin mass | mass

diameter diamgter length hole g moment/mm

D D L H B PCD d Tw A kg-cm?mm kg kg/m
73 114 110 18 81 93 11 86 PT 1/8 1.29X10? 3.4 5.0
73 114 134 18 105 93 11 86 PT 1/8 1.29X10? 3.37 | 7.43
80 136 110 20 79 112 14 103 PT 1/8 1.97X10* 4.5 5.7
80 136 148 20 117 112 14 103 PT 1/8 1.97X10? 5.6 7.0
80 136 146 20 115 112 14 103 PT 1/8 1.97X10? 4.74 | 9.16
90 146 110 22 77 122 14 110 PT 1/8 4.82X10? 5.3 10.2
90 146 149 22 116 122 14 110 PT 1/8 4.82X10? 6.6 11.9
90 146 172 22 139 | 122 14 110 PT 1/8 4.82X10? 7.4 12.5
90 146 175 22 142 122 14 110 PT 1/8 4.82X10? 6.46 | 14.72
96 152 110 22 77 128 14 114 PT 1/8 7.05X10? 5.7 13.0
96 152 149 22 116 128 14 114 PT 1/8 7.05X10? 7.2 14.8
96 152 172 22 139 | 128 14 114 PT 1/8 7.05X10? 8.1 15.5

Note) The rigidity values in the table represent spring constants, each obtained from the

load and the elastic deformation when providing a preload equal to 10% of the ba-
sic axial dynamic load rating (Ca) and applying an axial load three times greater
than the pre-load.

These values do not include the rigidity of the components related to mounting the
ball screw nut. Therefore, it is normally appropriate to regard roughly 80% of the
value in the table as the actual value.

If the applied preload (Fao) is not 0.1 Ca, the rigidity value (Kv) is obtained from
the following equation.

Options=>RA15-335

|

_ Fao
K=K\ 1ca

K: Rigidity value in the
dimensional table.

TR E15-79
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SDA-V DN value 160000
With Preload/No Preload
) 95-
6-¢ d1
| j L
/) 712Co
""' A
o~ (Greasing hole)
225
Tw
Screw | Lead (Ball center-[Screw shaft| No. of Basic load rating Rigidity
shaft outer to-center | Thread | loaded SDA-VZ SDA-V SDA-VZ
diameter diameter | minor | circuits | SDA-V (Ful-Complement | (With Re- | (Full-Comple-
Model No. diameter dbitin Mtz Bearings) tainer) | ment Bearings)
Ca Coa Ca Coa K K
d Ph dp dc  |Rows Xtums| kN kN kN kN N/pm N/um
SDA 1505V-3 15 5 15.5 13.1 1X3 5.9 7.9 5.6 8.8 140 153
SDA 1510V-3 15 10 15.5 13.1 1X3 5.8 7.6 5.5 8.4 141 154
SDA 1520V-4 15 20 15.5 13.1 2X2 6.8 10.1 6.5 11.2 181 198
SDA 1530V-4 15 30 15.5 13.1 2X2 6.5 88 | 6.2 9.7 188 205
SDA 1605V-3 16 5 16.5 14.1 1X3 6 8.4 5.8 9.4 147 162
SDA 1610V-3 16 10 16.5 141 1X3 6 8.1 5.7 9 148 163
SDA 1616V-3 16 16 16.5 141 1X3 5.9 8.4 5.6 9.2 151 165
SDA 2005V-3 20 5 20.75 | 171 1X38 | 1.7 | 17.7 | 11.1 | 18.9 200 213
SDA 2010V-3 20 10 20.75 | 171 1X3 | 116 | 17.7 | 11 19 200 213
SDA 2020V-3 20 20 20.75 | 171 1X3 | 114 | 172 | 10.8 | 185 203 217
SDA 2030V-2 20 30 20.75 171 1X2 7.4 11.5 7 123 135 143
SDA 2040V-2 20 40 20.75 171 1X2 71 9.7 6.8 | 104 137 147
SDA 2505V-3 25 5 25.75 221 1X3 12.9 22 12.3 | 23.7 237 254
SDA 2510V-3 25 10 2575 | 221 1X3 | 128 | 22 | 122 | 23.8 237 254
SDA 2520V-3 25 20 2575 | 221 1X3 | 127 | 21.3 | 121 | 229 241 257
SDA 2525V-3 25 25 2575 | 221 1X3 | 125 | 216 | 11.9 | 23.3 243 259
SDA 2530V-2 25 30 25.75 221 1X2 83 [ 139 | 79 | 149 158 168
SDA 2550V-2 25 50 25.75 221 1X2 7.8 | 121 75 | 131 163 176
SDA2005V Z -3 TT GO +830L C5
_—

Model No.

Number of tul

Full-complement bearings type code
(No code for retainer type)

ms

Overall screw shaft | Accuracy symbol (3)

length (in mm)

Contamination protection Axial direction clearance code (2)
accessory symbol (1)

(Preloaded products: GO Clearance,
Non-preloaded products: GT Clearance)

(*1) See BM15-336. (*2) See BA15-19. (*3) See A15-12.

315-80 TR

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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Precision, Caged Ball Screw

L1
LH_ B1
B2,
¢ D1 i L :[qﬁ delg d
4D g6 ¢ D33
Unit: mm
Nut dimensions Screw shaft | Nut |Shaft| Permissible Rotational Speed
) inertial  [mass|mass SDA-VZ
IOuter Flange | Overall Greasing | moment/mm SDAV (Full-Comple-
(diameter| diameter | length hole (With Retainer) fent Bearings)
D D L H | B: | B [PCD| di | Tw A kg-cm*mm | kg |kg/m| min’ min’!
28 | 48 | 25 | 10 | 15 |12.5| 38 | 55| 40 M6 3.9X10* [0.13[1.27| 5000 5000
28 | 48 | 38 [ 10 [ 28 | 10 | 38 | 5.5 | 40 M6 3.9X10* [0.17 [1.33| 5000 5000
28 | 48 | 46 | 10 | 36 | 10 | 38 | 5.5 | 40 M6 3.9X10* [0.19[1.33| 5000 5000
28 | 48 [ 65 [ 10 | 55 | 10 | 38 | 55| 40 M6 3.9X10* [0.25[1.34| 5000 5000
28 | 48 | 25 | 10 | 15 |125| 38 | 55| 40 M6 5.05X10* | 0.13|1.46 | 5000 5000
28 | 48 [ 39 [ 10 |29 | 10 | 38 | 55| 40 M6 5.05X10* | 0.16 | 1.52 | 5000 5000
28 | 48 | 56 | 10 | 46 | 10 | 38 | 5.5 | 40 M6 5.05X10* | 0.21|1.54| 5000 5000
36 | 58 | 27 | 10 | 17 |13.5| 47 | 6.6 | 44 M6 1.23X10° [ 0.18 | 2.21 5000 4819
36 | 58 | 40 | 10 | 30 | 10 | 47 | 6.6 | 44 M6 1.23X10° [0.25(2.34| 5000 4819
36 | 58 | 67 | 10 | 57 | 12 | 47 | 6.6 | 44 M6 1.23X10° [0.39 | 24 5000 4819
36 | 58 | 66 | 10 | 56 | 12 | 47 | 6.6 | 44 M6 1.23X10° [0.38 (2.42| 5000 4819
36 | 58 | 84 |10 [ 74 | 12 | 47 | 6.6 | 44 M6 1.23X10° | 0.47 [ 2.43 | 5000 4819
40 | 62 | 27 | 10 | 17 |13.5| 51 | 6.6 | 48 M6 3.01X10° | 0.2 |3.53| 5000 3883
40 | 62 | 40 | 10 [ 30 | 10 | 51 [ 6.6 | 48 M6 3.01X10° | 0.28 | 3.7 5000 3883
40 | 62 | 67 | 10 | 57 | 16 | 51 | 6.6 | 48 M6 3.01X10° | 0.42|3.78| 5000 3883
40 | 62 | 82 | 10 [ 72 | 16 | 51 [ 6.6 | 48 M6 3.01X10° | 0.5 |3.79| 5000 3883
40 | 62 | 66 | 10 | 56 | 16 | 51 | 6.6 | 48 M6 3.01X10° | 0.41| 3.8 5000 3883
40 | 62 [ 102 | 10 | 92 | 16 | 51 | 6.6 | 48 M6 3.01X10° | 0.61|3.83| 5000 3883
Axial Clearance Unit: mm
Clearance symbol GO GT
Axial Clearance O orless 0 to 0.005

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See I315-344 for further details.
It is not possible to chamfer both ends of the screw shaft. When designing your system this way, contact THK.

The rigidity values (K) in the table represent spring constants, each obtained from the load and the elastic de-

formation under an axial load equal to 30% of the basic axial dynamic load rating (Ca).

These values do not include the rigidity of the components related to mounting the ball screw nut. Therefore, it
is normally appropriate to regard roughly 80% of the rigidity value (K) in the table as the actual value.
If the axial load (Fa) is not 0.3 Ca, the rigidity value (K) is obtained from the following equation.

Options=>RA15-335

Kn

Fa

3
0.3Ca )

K: Rigidity value in the
dimensional table.

ALK
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SDA-V DN value 160000
With Preload/No Preload L
A B1
B2,
6-4d1 —_
) 4D Vi pdopd| 9 D53
/ A y
1222 [(Greasing hole) #D g6
Tw
SDA3110V/3112V/3116V/3120V/3132V
Screw | Lead |Ball center-{Screw shaft| No. of Basic load rating Rigidity
shaft outer to-center | Thread | loaded K K
diameter diameter | minor | circuits ; SDA—\{ (Full-%[(:g;\)/lg o ISDA-VI (ij& xf)le-
Model No. diameter (With Retainer) Bearings) (With Retainer) ment Bearigs)
Ca Coa Ca Coa K K
d Ph dp dc  |Rows Xtums| kN kN kN kN N/um N/um
SDA 3110V-5 31 10 32 25.4 1X5 | 571 | 94.7 | 544 | 99.7 529 554
SDA 3112V-5 31 12 32 25.4 1X5 57 | 94.7 | 54.3 | 99.9 529 6555
SDA 3116V-5 31 16 32 25.4 1X5 | 56.8 | 96 | 54.1 | 100.5 534 556
SDA 3120V-5 31 20 32 254 1X5 | 56.6 | 90.3 | 53.9 | 95.1 533 558
SDA 3132V-2 31 32 32 25.4 1X2 | 232 | 33.8 | 221 | 354 206 214
SDA 3610V-5 36 10 37 30.4 1X5 | 61.7 [ 110.6 | 58.8 | 116.4 598 626
SDA 3612V-5 36 12 37 30.4 1X5 | 61.7 | 110.6 | 58.7 | 116.6 598 627
SDA 3616V-5 36 16 37 30.4 1X5 [ 615 |111.9 | 58.6 | 117.1 603 628
SDA 3620V-5 36 20 37 30.4 1X5 | 61.3 |105.2| 584 | 110.6 602 629
SDA 3636V-2 36 36 37 30.4 1X2 | 251 | 393 | 239 | 413 232 242
SDA 3810V-5 38 10 39 324 1X5 | 63.4 [117.7 | 60.4 | 123.1 629 654
SDA 3812V-5 38 12 39 324 1X5 | 634 |117.7 | 60.3 | 123.3| 628 655
SDA 3816V-5 38 16 39 324 1X5 | 63.2 |117.7| 60.2 | 123.7| 627 656
SDA 3820V-5 38 20 39 32.4 1X5 63 |111.9| 60 |116.9 632 657
SDA 3825V-4 38 25 39 324 1X4 | 511 | 87.8 | 486 | 92.7 500 525
SDA 3830V-3 38 30 39 324 1X3 | 38.7 | 649 | 36.9 | 68.2 373 390
SDA 3840V-2 38 40 39 324 1X2 | 257 | 42 | 244 | 439 244 253
SDA381 ov Z -5 TT GO +830L C5
Model No. Number of tu Overall screw shaft | Accuracy symbol (3)

Full-complement bearings type code
(No code for retainer type)

accessory symbol (1)

ms

length (in mm)

Contamination protection Axial direction clearance code (2)
(Preloaded products: GO Clearance,
Non-preloaded products: GT Clearance)

(*1) See M15-336. (*2) See 815-19. (*3) See @15-12.

N15-82 TAIK

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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SDA3610V/3612V/3616V/3620V/3636V/3810V/
3812V/3816V/3820V/3825V/3830V/3840V

511E

Precision, Caged Ball Screw

(Greasing hole)

¢Dgb

Unit: mm

Nut dimensions Screw shaft | Nut |Shaft| Permissible Rotational Speed
) inertial  [mass|mass SDAVZ
IOuter flange Overall Greasing | moment/mm .SDA-VI (Full-Comple-
diameter| diameter | length hole (With Retainer) ment Bearings)
D D L+ H | B: | B. [PCD| di | Tw A kg-cm?’mm | kg |kg/m| min’ min’!
56 | 86 | 65 | 14 | 50 | 20 | 71 9 | 65 M6 7.07X10° | 0.96|5.02| 5000 4063
56 | 86 74 | 14 | 59 [ 20 | 71 | 9 | 65 M6 7.07X10° | 1.08|5.17 | 5000 4063
56 | 86 | 93 | 14 | 78 | 20 | 71 9 | 65 M6 7.07X10° | 1.31|5.36 | 5000 4063
56 | 86 (112 | 14 | 97 | 20 | 71| 9 | 65 M6 7.07X10° [ 1.54 | 5.47 | 5000 4063
56 | 86 73 | 14 | 58 | 20 | 71 9 | 65 M6 7.07X10° [ 1.04|5.63| 5000 4063
61 91 65 | 14 | 50 | 20 | 76 | 9 | 68 | M8X1 | 1.29X10% [ 1.06|6.93| 4324 3514
61 91 74 | 14 | 59 [ 20 | 76 | 9 | 68 | M8X1 | 1.29X10? |1.19| 7.11 4324 3514
61 91 93 | 14 | 78 | 20 | 76 | 9 | 68 | M8X1 | 1.29X10? (1.45|7.34| 4324 3514
61 91 |12 |14 | 97 | 20 | 76 | 9 | 68 | M8X1 | 1.29X10? | 1.7 |7.47| 4324 3514
61 91 81 | 14 | 66 | 20 | 76 | 9 | 68 | M8X1 | 1.29X10% [1.24|7.69| 4324 3514
63 | 93 [ 65 [ 14 | 50| 20|78 | 9 | 70 [ M8X1| 1.6X10% | 1.1 [7.79| 4103 3333
63 | 93 74 | 14 [ 59 [ 20 | 78 | 9 | 70 | M8X1 | 1.6X10% |1.23(7.97| 4103 3333
63 | 93 | 93 (14 |78 |20 | 78 | 9 | 70 | M8X1| 1.6X10* | 1.5 |8.21 4103 3333
63 | 93 | 112 |14 (97 [ 20 | 78 | 9 | 70 | M8X1 | 1.6X10? |1.77|8.35| 4103 3333
63 | 93 [ 111 [ 14 | 96 | 20 | 78 | 9 | 70 [ M8X1| 1.6X10% |1.73|8.45| 4103 3333
63 | 93 | 100 14 (85 |20 | 78 | 9 | 70 [ M8X1 | 1.6X10* |1.56|8.53| 4103 3333
63 | 93 | 87 (14 (72|20 | 78 | 9 | 70 | M8X1| 1.6X10* |1.38|8.62| 4103 3333
Axial Clearance Unit: mm
Clearance symbol GO GT
Axial Clearance 0 orless 0 to 0.005

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
It is not possible to chamfer both ends of the screw shaft. When designing your system this way, contact THK.

The rigidity values (K) in the table represent spring constants, each obtained from the load and the elastic de-

formation under an axial load equal to 30% of the basic axial dynamic load rating (Ca).

These values do not include the rigidity of the components related to mounting the ball screw nut. Therefore, it
is normally appropriate to regard roughly 80% of the rigidity value (K) in the table as the actual value.
If the axial load (Fa) is not 0.3 Ca, the rigidity value (Kx) is obtained from the following equation.

Opti

ons=>R15-335

_ Fa 9
K=K | 53ca

1

K: Rigidity value in the
dimensional table.

ALK
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MaIos |leg



SDA-V DN value 160000
With Preload/No Preload
é'bCo
A
(Greasing hole)
Tw
Screw | Lead |Ball center-{Screw shaft| No. of Basic load rating Rigidity
shaft outer to-center | Thread | loaded
diameter diameter | minor | circuits SDA-V (Fﬁll? &l\éﬁ o | SDAY (FUS"I-J(A;\‘; XéIe-
Model No. diameter (With Retainer) | -+ Rearin gs) (Wit Refainer){ -+ Beaiings)
Ca Coa Ca Coa K K

d Ph dp dc  |Rows X tums| kN kN kN kN N/um N/um
SDA 4510V-5 45 10 46 39.4 1X5 68.7 | 139.4| 654 | 146.5 717 749
SDA 4512V-5 45 12 46 39.4 1X5 | 68.6 [139.4 | 65.4 | 146.7 | 717 750
SDA 4516V-5 45 16 46 39.4 1X5 | 68.5 [ 140.7 | 65.3 | 147 722 751
SDA 4520V-5 45 20 46 39.4 1X5 | 68.4 [140.7 | 65.1 | 147.5| 721 752
SDA 4525V-4 45 25 46 39.4 1X4 55.5 | 104 | 52.8 | 109.8 572 600
SDA 4530V-4 45 30 46 394 1X4 | 553 | 105.3| 52.6 | 110.5| 577 602
SDA 4540V-3 45 40 46 39.4 1X3 41.7 | 783 | 39.7 | 81.9 431 449
SDA 5010V-5 50 10 51 44.4 1X5 72 |155.2| 68.6 [163.2| 780 815
SDA 5012V-5 50 12 51 44.4 1X5 72 |155.2| 68.5 | 163.3| 779 816
SDA 5016V-5 50 16 51 444 1X5 | 719 | 156.6 | 68.4 | 163.7 | 785 816
SDA 5020V-5 50 20 51 44 .4 1X5 71.7 | 156.6 | 68.3 | 164.2 784 817
SDA 5025V-4 50 25 51 44 .4 1X4 58.2 | 123.6 | 55.5 | 129.8 624 652
SDA 5030V-4 50 30 51 44.4 1X4 58 | 117.5| 55.3 [122.6 | 629 654
SDA 5040V-3 50 40 51 44.4 1X3 | 439 | 86.5 | 41.8 | 90.7 467 487
SDA 5050V-2 50 50 51 44 .4 1X2 29.2 | 55,5 | 27.8 58 303 316

SDA4510V Z -5 GO +830L C5

Model No.

Full-complement bearings type code
(No code for retainer type)

TNumber of turns

Overall screw shaft | Accuracy symbol (-3)

length (in mm)

Contamination protection Axial direction clearance code (-2
(Preloaded products: GO Clearance,

accessory symbol (1)

Non-preloaded products: GT Clearance)
(*1) See BM15-336. (*2) See B15-19. (*3) See B15-12.

N15-84 AnAIX

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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Precision, Caged Ball Screw

L1
H B1
.B2_
¢ 01| - -3 |¢0clpd|sD$3
L]
¢ Dg6
Unit: mm
Nut dimensions Screw shaft | Nut |Shaft| Permissible Rotational Speed
i inertial  [mass|mass SDAVZ
lOuter flange Overall Greasing | moment/mm lSDA-V_ (Full-Comple-
diameter | diameter | length hole (With Retainer) ment Bearings)
D D L+ H | B+ | B: [PCD| di | Tw A kg-cm*mm | kg |kg/m| min’ min”'
70 | 105 | 65 | 16 | 48 | 20 | 88 | 11 | 80 | M8X1 | 3.16X10? | 1.35|11.16| 3478 2826
70 | 105 | 74 | 16 | 57 [ 20 | 88 | 11 | 80 [ M8X1 | 3.16X10* | 1.5 |11.38| 3478 2826
70 | 105 | 93 | 16 | 76 | 20 | 88 | 11 | 80 | M8X1 | 3.16X10% | 1.81 [11.67| 3478 2826
70 | 105 | 112 | 16 | 95 | 20 | 88 | 11 | 80 [ M8X1 | 3.16X10? | 2.11 [11.84| 3478 2826
70 | 105 | 110 | 16 | 93 | 20 | 88 | 11 | 80 | M8X1 | 3.16X10? |2.04 [11.95| 3478 2826
70 | 105 | 130 | 16 | 113 | 20 | 88 | 11 | 80 [ M8X1 | 3.16X10? | 2.36 (12.04| 3478 2826
70 | 105 | 129 | 16 | 112| 20 | 88 | 11 | 80 | M8X1 | 3.16X10? | 2.33 [12.16| 3478 2826
73 110 | 65 | 16 | 48 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10* | 1.46 [13.93| 3137 2549
75 110 | 74 | 16 | 57 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10? | 1.63 [14.19| 3137 2549
75 | 110 | 93 | 16 | 76 | 20 | 93 | 11 | 85 [ M8X1 | 4.82X10% (1.96 | 145 | 3137 2549
75 110 | 112 | 16 | 95 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10? |2.29 [14.69| 3137 2549
75 110 | 110 | 16 | 93 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10? | 2.22 |14.82| 3137 2549
75 110 | 130 | 16 [ 113 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10* | 2.57 [14.92| 3137 2549
73 110 | 128 | 16 [ 111 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10? |2.52 [15.06| 3137 2549
75 110 | 107 | 16 | 90 | 20 | 93 | 11 | 85 | M8X1 | 4.82X10? | 2.13 [15.13| 3137 2549
Axial Clearance Unit: mm
Clearance symbol GO GT
Axial Clearance 0 orless 0 to 0.005

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See EX15-344 for further details.
It is not possible to chamfer both ends of the screw shaft. When designing your system this way, contact THK.

The rigidity values (K) in the table represent spring constants, each obtained from the load and the elastic de-
formation under an axial load equal to 30% of the basic axial dynamic load rating (Ca).
These values do not include the rigidity of the components related to mounting the ball screw nut. Therefore, it
is normally appropriate to regard roughly 80% of the rigidity value (K) in the table as the actual value.
If the axial load (Fa) is not 0.3 Ca, the rigidity value (Kx) is obtained from the following equation.

Options=>RA15-335

_ Fa
K=K | 53ca

K: Rigidity value in the
dimensional table.
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H B N DN value 130000
No Preload L

Greasing hole A (from the backside)

Models HBN3210 to 3612

Screw Lead ([Ballcenter-| Thread | No.of | Basicload rating Perlgaiziible Rigidity
shaft outer to-center | minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa Fe K

d Ph dp dc Rows X tuns| kN kN kN N/um
HBN 3210-5 32 10 34 26 2X25 102.9 191.3 31.9 1077
HBN 3610-5 36 10 38 30 2X25 108.2 220.4 B315) 1176
HBN 3612-5 36 12 38.4 29 2X25 1411 267.7 43.7 1207
HBN 4010-7.5 40 10 42 34 3X2.5 162.6 336 50.4 1910
HBN 4012-7.5 40 12 42.4 33 3X25 212.4 441.6 65.8 1922
HBN 5010-7.5 50 10 52 44 3X25 179.1 462.7 5515 2279
HBN 5012-7.5 50 12 52.4 43 3X25 235.7 572.2 73.1 2345
HBN 5016-7.5 50 16 53 39.6 3X2.5 379.6 820.9 17.7 2392
HBN 6316-7.5 63 16 66 52.6 3X2.5 4271 1043.8 132.4 2898
HBN 6316-10.5 63 16 66 52.6 3X3.5 5771 1461.3 178.9 4029
HBN 6320-7.5 63 20 66.5 49.6 3X25 578.8 1283.1 179.4 3030

*Ball screws with an outer screw shaft diameter (d) greater than 63 mm can also be manufactured.
Note) The permissible load F* indicates the maxim axial load that the Ball Screw can receive.
This model is capable of achieving a longer service life than the conventional Ball Screw under a high load.

Axial Clearance Unit: mm

Clearance symbol G2
Axial Clearance 0to 0.02

HBN3210-5 RR G2 +1200L C7

T -1
Model number Seal symbol (*1) | Accuracy symbol (-2

Overall screw shaft length (in mm)

Symbol for clearance in the axial direction
(For the axial clearance, this model has clearance G2 as standard.
Other clearance is also available at your request. Contact THK for details.)

(*1) See B¥15-336. (*2) See I15-12.

Download data by searching for the corresponding i
1 5'86 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision, Caged Ball Screw

¢ D1
Models HBN4010 to 6320
Unit: mm
Nut dimensions Screw shaft Nut | Shaft
- inertial
Outer | Flange [Overall| Greasing Ine mass | mass
diameter|diameter| length hole moment/mm
D D L H |PCD| d: T1 | T2 | Uuax | Vwax | Ruax A kg-cm?/mm kg | kg/m
58 | 85 | 98 15 | 71 | 6.6 | 22 | 30 | 43 | 46 | 435 M6 8.08X10° 1.8 | 5.26
62 | 89 | 98 15 | 75 | 6.6 | 22 | 30 | 45 | 50 | 46 M6 1.29X10? 19 | 6.79
66 | 100 | 116 | 18 | 82 9 26 | 36 | 49 [525]| 50 M6 1.29X10* 28 | 6.55
66 | 100 [ 135 | 18 | 82 9 [235| 30 [465| 54 | 48 M6 1.97 X107 29 | 852
70 | 104 | 152 | 18 | 86 9 26 | 36 | 51 56 | 52 M6 1.97 X107 3.7 | 5.24
78 | 112 | 135 | 18 | 94 9 [235| 30 | 52 [ 635545 M6 4.82X10? 3.7 | 137
80 | 114 | 152 | 18 | 96 9 26 | 36 | 56 | 66 | 585 M6 4.82X10? 44 |13.34
95 | 135|211 | 28 | 113 9 |[375| 48 | 645|696 (652 | PT1/8 4.82X10? 10.0 | 121
105 (139 | 211 | 28 [ 122 | 9 |[375| 48 [705| 82 |[725| PT1/8 1.21 X107 10.6 | 20.2
105 (139 (259 | 28 [ 122 9 |[535| 64 [705| 82 | 73 PT 1/8 1.21 X107 174 | 20.2
117 | 157 | 262 | 32 | 137 | 11 44 | 60 | 79 | 86.5| 80 PT 1/8 1.21 X107 17.2 [19.13
Note) The rigidity values in the table represent spring constants, each obtained from the
load and the elastic deformation under an axial load equal to 30% of the basic 1
axial dynamic load rating (Ca). K=K Fa 3
These values do not include the rigidity of the components related to mounting the N 0.3Ca

ball screw nut. Therefore, it is normally appropriate to regard roughly 80% of the
value in the table as the actual value.
If the axial load (Fa) is not 0.3 Ca, the rigidity value (Kv) is obtained from the fol-
lowing equation.

Options=>RA15-335

K: Rigidity value in the
dimensional table.

ALK
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SBKH DN value 130000
No Preload

Screw Lead |[Ball center-| Screw shaft | No. of | Basic load rating Perlrnizsjble Rigidity
shaft outer to-center |Thread minor| loaded oa
Model No. diameter diameter | diameter | circuits Ca Coa Fp K
d Ph dp dc Rows X tums| kN kN kN N/um
SBKH 6332-3.8 63 32 66.5 49.8 1X3.8 304 631 88 1435
SBKH 6340-7.6 63 40 66.0 52.6 2X3.8 413 967 135 2723
SBKH 8050-7.6 80 50 84.0 63.6 2X3.8 777 1788 250 3402
SBKH 8060-7.6 80 60 84.0 63.6 2X3.8 780 1824 255 3452
SBKH 10050-7.6 100 50 104.0 83.6 2X3.8 876 2401 336 4098
SBKH 10060-7.6 100 60 104.0 83.6 2X3.8 880 2294 321 4149
SBKH 12060-7.6 120 60 124.0 103.6 2X3.8 962 2941 411 4809
Note) The permissible load Fp* indicates the maximum axial load that the Ball Screw can receive.
If desiring both ends of the screw shaft to be larger than the screw shaft diameter, contact THK.
Axial Clearance Unit: mm
Clearance symbol G1 G2 G3
Axial Clearance 0t0 0.01 0to0 0.02 0to0 0.05

SBKH8050 7.6 RR G2 +1200L C7

—_
Model Number Accuracy symbol (-2)

Overall screw shaft length (in mm)
Axial clearance symbol
(clearance in the axial direction must be: G1, G2 or G3.
Clearance GO and GT are not supported.)

Seal symbol(1)
(RR: labyrinth seal on both sides)

(*1) See 15-336. (*2) See B115-12.

Download data by searching for the corresponding i
1 5'88 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision, Caged Ball Screw

B2 H B1
¢D1| ¢D2 O - 11— @ dd| ¢d ¢ Dg6
N1
Unit: mm
Nut dimensions Screw shaft Nut | Shaft
Outer | Flange | Cap [Overall Greasing L] mass |mass*'
diameter|diameter{diameter| length hole moment/mm
D D D. L H B+ B. PCD di \B A kg-cm?’mm kg |kg/m
140 | 205 | (140) | 190 28 143 | (19) | 173 22 14 PT1/8 1.21X10" 17.2121.0
127 | 191 | (127) | 209 30 163 | (16) | 159 22 15 PT1/8 1.21 X107 15.5(21.0
175 | 253 | (175) | 268 32 213 | (23) | 214 26 16 PT1/8 3.16X10" 36.9|31.3
175 | 253 | (175) | 306 40 243 | (23) | 214 26 20 PT1/8 3.16 X10" 43.5|32.5
195 | 273 | (195) | 269 40 206 | (23) | 234 26 20 PT1/8 7.71%X10" 445|51.3
195 | 273 | (195) | 307 40 244 | (23) | 234 26 20 PT1/8 7.71X10" 50.5|52.9
210 | 288 |(210)| 308 45 240 | (23) | 249 26 225 | PT1/8 1.60 53.7(78.1
Note1) There will be no dimensional change after the seal is attached.
Note2) The rigidity values (K) in the table represent spring constants, each obtained %
from the load and the elastic deformation under an axial load equal to 30% of _ Fa
the basic axial dynamic load rating (Ca). Kv=K 0.3Ca

These values do not include the rigidity of the components related to mounting
the ball screw nut. Therefore, it is normally appropriate to regard roughly 80% of
the rigidity value (K) in the table as the actual value.
If the axial load (Fa) is not 0.3 Ca, the rigidity value (Kv) is obtained from the fol-
lowing equation.

Options=>RA15-335

K: Rigidity value in the
dimensional table.

ALK
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DIN Standard compliant Ball Screw (DIN69051)

Models EBA, EBB, EBC, EPA, EPB and EPC

Screw shaft

Deflector

Fig.1 DIN Standard (DIN69051) Compliant Precision Ball Screw

Point of Selection RA15-8
Options A15-336
Model No. [15-353
Precautions on Use [15-358
Accessories for Lubrication [24-1
 Mounting Procedure and Maintenance E115-104
Lead Angle Accuracy A15-11
Accuracy of the Mounting Surface [15-14
Axial Clearance A15-19
Maximum Length of the Screw Shaft [15-24
DN Value N15-33
Support Unit [15-300
Recommended Shapes of Shaft Ends [15-308
Dimensions of Each Model with an Option Attached [N15-344

815-90 TR



Standard compliant Ball Screw (DIN69051)

Structure and Features

In the DIN standard compliant Ball Screw, balls under a load roll in the raceway cut between the
screw shaft and the nut while receiving the axial load, travel along the groove of a deflector embed-
ded inside the nut to the adjacent raceway, and then circulate back to the loaded area. Thus, the

balls perform infinite rolling motion.
Two types of nuts are available: model EB of oversized-ball preload type or non-preloaded type, and

model EP of offset preloaded type.

[Compact]
This Ball Screw is compactly built. Because of an internal circulation system using deflectors, the

outer diameter of the nut is 70 to 80% of the conventional double nut and the overall nut length is
only 60 to 80% of the return pipe nut.

[Compliant with a DIN standard]
The nut flange shape, mounting holes and rated load are compliant with DIN69051.

TR E15-91

MaIos |leg



Types and Features

Models EPA/EBA
[Flange shape : round -flange type ]

Models EPB/EBB Specification Table=H1
Flange shape: type with two cut fa

[Flange shape: ty ces] 5-102/15\,
e
|

Models EPC/EBC P 5

[Flange shape type with one cut face ) oam ?
e
:

[15-92 TAHIK




Standard compliant Ball Screw (DIN69051)

Accuracy Standards

The accuracy of DIN standard compliant Ball Screw is controlled in accordance with ISO standard
(ISO3408-3) and JIS standard (JIS B1192-1997). C, Cp and Ct grades are defined for this Ball
Screw series.

Grade C (see page B15-11)
Grade Cp, Ct (see ISO 3408-3)

Grade 0 1 2 3 5
(0] O O O O O
Cp — — — @) O
Ct — | — | =100

ALK
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EBA

Oversized-ball Preload / No Preload

Hole type 1

(Model EBA1605 to 3210)

A
(Greasing hole)

| DN value

100000

Hole type 2
(Model EBA4005 to 6320)

A
(Greasing hole)

Screw Lead Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K

d l dp de Rows x turns| kN kN N/um
EBA 1605-4 16 5 16.75 13.1 4X1 11.9 17.4 210
EBA 2005-3 20 ) 20.75 17.1 3X1 10.6 17.3 200
EBA 2505-3 25 5 25.75 221 3X1 12.1 22.6 250
EBA 2510-3 25 10 26 21.6 3X1 15.9 27 250
EBA 2510-4 25 10 26 21.6 4X1 20.9 37.6 330
EBA 3205-3 32 5 32.75 29.2 3X1 13.9 30.2 300
EBA 3205-4 32 5 32.75 29.2 4%X1 17.8 40.3 400
EBA 3205-6 32 5 32.75 29.2 6X1 25.1 60.4 600
EBA 3210-3 32 10 33.75 26.4 3X1 32.1 52.2 300
EBA 3210-4 32 10 B8NI5) 26.4 4X1 41.3 69.7 390
EBA 4005-6 40 5 40.75 37.1 6X1 26.6 77.5 716
EBA 4010-3 40 10 41.75 34.4 3X1 37.3 69.3 380
EBA 4010-4 40 10 41.75 34.4 4X1 47.6 92.4 500
EBA 4020-3 40 20 41.75 34.7 3X1 36.8 69.3 750
EBA 5010-4 50 10 51.75 44 .4 4X1 54.3 120.5 610
EBA 5020-3 50 20 52.25 43.6 3X1 55.3 108.8 470
EBA 6310-6 63 10 64.75 57.7 6X1 87.9 2421 1140
EBA 6320-3 63 20 65.7 56.0 3X1 104.4 229.3 1470

Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.

EB A 20 05 -6 QZ RR GO0 +650L C3

Lead

learance symbol

T T -1
Shaft diameter—ﬁumber of turns Cl

Ball screw shaft length (mm)

—

Accuracy symbol

Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)
With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered
Nut type: oversized-ball preload type or non-preloaded type

1594 Al

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




Standard compliant Ball Screw (DIN69051)

L1
H B1
© o~
O '
s °<
/N S [a)
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PR | T ; _
o i i I
#D1| 8D 02 i ' * f gdc|gd
! I I
. L —
|
[<=2]
T
B2
Unit: mm
Nut dimensions
Outer Flange Overall Greasing
diameter | diameter length hole
D D L H B B Hole type PCD di A
28 48 55 10 40 12 1 38 5.5 M6 X 1
36 58 50 10 35 12 1 47 6.6 M6 X1
40 62 50 10 35 12 1 51 6.6 M6 X1
40 62 80 10 65 18 1 51 6.6 M6 X1
40 62 85 10 70 18 1 51 6.6 M6 X1
50 80 52 12 35 12 1 65 9 M6 X 1
50 80 57 12 40 12 1 65 9 M6 X 1
50 80 67 12 50 12 1 65 9 M6 X 1
50 80 82 12 65 18 1 65 9 M6 X1
50 80 94 12 77 18 1 65 9 M6 X1
63 93 70 14 51 12 2 78 9 M8 X1
63 93 84 14 65 18 2 78 9 M8 X1
63 93 94 14 75 18 2 78 9 M8 X1
63 93 129 14 105 25 2 78 9 M8 X1
75 110 96 16 75 18 2 93 11 M8 X1
75 110 134 16 108 27 2 93 11 M8 X1
90 125 119 18 96 18 2 108 1 M8 X1
95 135 136 18 108 27 2 115 13.5 M8 X1
Note) The rigidity values in the table represent spring constants each obtained from the
load and the Elastic Deformation finish when providing an axial load 24% of the 1
basic dynamic load rating (Ca). _ Fa 2
These values do not include the rigidity of the components related to mounting the Kn=K 0.24Ca

nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.

If the axial load (Fa) is not 0.24 Ca, the rigidity value (Ky) is obtained from the fol-
lowing equation.

Options=>RA15-335

K: Rigidity value in the
dimensional table.

ALK
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EBB

Oversized-ball Preload / No Preload

| DN value

100000

A
L Tm | 25 (Greas'i%g hole) Tm (Greasing hole)
Hole type 1 Hole type 2
(Model EBB1605 to 3210) (Model EBB4005 to 6320)
Screw Lead Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K

d l dp de Rows x turns| kN kN N/um
EBB 1605-4 16 5 16.75 13.1 4X1 11.9 17.4 210
EBB 2005-3 20 ) 20.75 17.1 3X1 10.6 17.3 200
EBB 2505-3 25 5 25.75 221 3X1 12.1 22.6 250
EBB 2510-3 25 10 26 21.6 3X1 15.9 27 250
EBB 2510-4 25 10 26 21.6 4X1 20.9 37.6 330
EBB 3205-3 32 5 32.75 29.2 3X1 13.9 30.2 300
EBB 3205-4 32 5 32.75 29.2 4 X1 17.8 40.3 400
EBB 3205-6 32 5 32.75 29.2 6X1 25.1 60.4 600
EBB 3210-3 32 10 33.75 26.4 3X1 32.1 52.2 300
EBB 3210-4 32 10 B8NI5) 26.4 4X1 41.3 69.7 390
EBB 4005-6 40 5 40.75 37.1 6X1 26.6 77.5 716
EBB 4010-3 40 10 41.75 34.4 3X1 37.3 69.3 380
EBB 4010-4 40 10 41.75 34.4 4X1 47.6 92.4 500
EBB 4020-3 40 20 41.75 34.7 3X1 36.8 69.3 750
EBB 5010-4 50 10 51.75 44 .4 4X1 54.3 120.5 610
EBB 5020-3 50 20 52.25 43.6 3X1 55.3 108.8 470
EBB 6310-6 63 10 64.75 57.7 6X1 87.9 2421 1140
EBB 6320-3 63 20 65.7 56.0 3X1 104.4 229.3 1470

Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.

EB B 20 05 -6 QZ RR GO0 +650L C3

Lead

learance symbol

T T -1
Shaft diameter—ﬁumber of turns Cl

Ball screw shaft length (mm)

—

Accuracy symbol

Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)
With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered
Nut type: oversized-ball preload type or non-preloaded type

815-96 TAIK

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




Standard compliant Ball Screw (DIN69051)

L1

B1

#Dg6

$D 9,

1" I ! _
i i /
#D1 4D 5> : : “ gde |pd
N 1 )
= -i i-- —
Bz
Unit: mm
Nut dimensions
Outer Flange | Overall Greasing
diameter | diameter | length hole
D Di L+ H = B: Hole type| PCD di Tm A
28 48 55 10 40 12 1 38 5.5 20 M6 X 1
36 58 50 10 35 12 1 47 6.6 22 M6 X 1
40 62 50 10 35 12 1 51 6.6 24 M6 X1
40 62 80 10 65 18 1 51 6.6 24 M6 X1
40 62 85 10 70 18 1 51 6.6 24 M6 X1
50 80 52 12 35 12 1 65 9 31 M6 X 1
50 80 57 12 40 12 1 65 9 31 M6 X 1
50 80 67 12 50 12 1 65 9 31 M6 X 1
50 80 82 12 65 18 1 65 9 31 M6 X1
50 80 94 12 77 18 1 65 9 31 M6 X1
63 93 70 14 51 12 2 78 9 35 M8X1
63 93 84 14 65 18 2 78 © 35 M8X1
63 93 94 14 75 18 2 78 9 35 M8 X1
63 93 129 14 105 25 2 78 9 35 M8 X1
75 110 96 16 75 18 2 93 11 42.5 M8 X1
75 110 134 16 108 27 2 93 1 42.5 M8 X1
90 125 119 18 96 18 2 108 11 47.5 M8 X1
95 135 136 18 108 27 2 115 13.5 50 M8 X1
Note) The rigidity values in the table represent spring constants each obtained from the

load and the Elastic Deformation finish when providing an axial load 24% of the 1

basic dynamic load rating (Ca). _ Fa g

These values do not include the rigidity of the components related to mounting the K=K ( 0.24Ca )

nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.
If the axial load (Fa) is not 0.24 Ca, the rigidity value (Kv) is obtained from the fol-

lowing equation.

Options=>RA15-335

K: Rigidity value in the
dimensional table.

ALK
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EBC

Oversized-ball Preload / No Preload

Na)

o Tm |

950

A
(Greasing hole)

| DN value

100000

(Greasing hole)

Hole type 1 Hole type 2
(Model EBC1605 to 3210) (Model EBC4005 to 6320)
Screw Lead Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K

d l dp de Rows x turns kN kN N/um
EBC 1605-4 16 5 16.75 13.1 4 X1 11.9 17.4 210
EBC 2005-3 20 5 20.75 171 3X1 10.6 17.3 200
EBC 2505-3 25 5 25.75 22.1 3X1 12.1 22.6 250
EBC 2510-3 25 10 26 21.6 3X1 15.9 27 250
EBC 2510-4 25 10 26 21.6 4X1 20.9 37.6 330
EBC 3205-3 32 ) 32.75 29.2 3X1 13.9 30.2 300
EBC 3205-4 32 5 32.75 29.2 4 X1 17.8 40.3 400
EBC 3205-6 32 ) 32.75 29.2 6X1 25.1 60.4 600
EBC 3210-3 32 10 33.75 26.4 3X1 321 52.2 300
EBC 3210-4 32 10 33.75 26.4 4X1 41.3 69.7 390
EBC 4005-6 40 5 40.75 371 6X1 26.6 77.5 716
EBC 4010-3 40 10 41.75 34.4 3X1 37.3 69.3 380
EBC 4010-4 40 10 41.75 34.4 4X1 47.6 92.4 500
EBC 4020-3 40 20 41.75 34.7 3X1 36.8 69.3 750
EBC 5010-4 50 10 51.75 44.4 4 X1 54.3 120.5 610
EBC 5020-3 50 20 52.25 43.6 3X1 15,8 108.8 470
EBC 6310-6 63 10 64.75 57.7 6X1 87.9 2421 1140
EBC 6320-3 63 20 65.7 56.0 3X1 104.4 229.3 1470

Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.

EB C 20 05 -6 QZ RR GO +650L C3

T T
Shaft diameter—ﬁumber of turns

Lead

-
Clearance s

—_
ymbol | Accuracy symbol

Ball screw shaft length (mm)
Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)

With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered
Nut type: oversized-ball preload type or non-preloaded type

315-98 TAIK

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




Standard compliant Ball Screw (DIN69051)

L1
H B1
© o~
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! [l 1
Bz,
Unit: mm
Nut dimensions
Outer Flange | Overall Greasing
diameter | diameter | length hole
D D L+ H B B Hole type| PCD di Tm A
28 48 55 10 40 12 1 38 5.5 20 M6 X 1
36 58 50 10 35 12 1 47 6.6 22 M6 X1
40 62 50 10 35 12 1 51 6.6 24 M6 X1
40 62 80 10 65 18 1 51 6.6 24 M6 X 1
40 62 85 10 70 18 1 51 6.6 24 M6 X 1
50 80 52 12 35 12 1 65 9 31 M6 X 1
50 80 57 12 40 12 1 65 9 31 M6 X 1
50 80 67 12 50 12 1 65 9 31 M6 X 1
50 80 82 12 65 18 1 65 9 31 M6 X1
50 80 94 12 77 18 1 65 9 31 M6 X1
63 93 70 14 51 12 2 78 9 35 M8X1
63 93 84 14 65 18 2 78 9 35 M8X1
63 93 94 14 75 18 2 78 9 35 M8 X1
63 93 129 14 105 25 2 78 9 35 M8 X1
75 110 96 16 75 18 2 93 11 42.5 M8 X1
75 110 134 16 108 27 2 93 11 42.5 M8 X1
90 125 119 18 96 18 2 108 11 47.5 M8 X1
95 135 136 18 108 27 2 115 13.5 50 M8 X1
Note) The rigidity values in the table represent spring constants each obtained from the

load and the Elastic Deformation finish when providing an axial load 24% of the
basic dynamic load rating (Ca).

These values do not include the rigidity of the components related to mounting the
nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.

If the axial load (Fa) is not 0.24 Ca, the rigidity value (Ky) is obtained from the fol-
lowing equation.

Options=>RA15-335

Fa
=k

0.24Ca

)%

K: Rigidity value in the
dimensional table.

TR E315-99
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EPA

With Preload

\a)

Hole type 1

(Model EPA1605 to 3210)

A
(Greasing hole)

30"

Hole type 2
(Model EPA4005 to 6310)

A
(Greasing hole)

Screw Lead Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K
d 14 dp do Rows x turns kN kN N/um
EPA 1605-6 16 5 16.75 13.1 3X1 9.3 13.1 317
EPA 2005-6 20 5 20.75 171 3X1 10.6 17.3 310
EPA 2505-6 25 5 25.75 22.1 3X1 12.1 22.6 490
EPA 2510-4 25 10 26 21.6 2X1 11.3 18 330
EPA 3205-6 32 5 32.75 29.2 3X1 13.9 30.2 620
EPA 3205-8 32 5 32.75 29.2 4 X1 17.8 40.3 810
EPA 3210-6 32 10 33.75 26.4 3X1 32.1 52.2 600
EPA 4005-6 40 5 40.75 37.1 3X1 15.4 38.8 298
EPA 4010-6 40 10 41.75 34.7 3X1 37.3 69.3 750
EPA 4010-8 40 10 41.75 34.7 4X1 47.6 92.4 1000
EPA 5010-8 50 10 51.75 44.4 4 X1 54.3 120.5 1230
EPA 6310-8 63 10 64.75 57.7 4 X1 61.9 160.7 1550
Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.
EP A 20 05 -6 QZ RR GO +650L C3
T

Nut type: offset preloaded type

Lead

learance symbol

-1 T T
Shaft diameter | Number of turns C

Ball screw shaft length (mm)

Accuracy symbol

Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)
With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered

315-100 =K

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Standard compliant Ball Screw (DIN69051)

L1
H B1
© o~
o) '
a °<
/N S o
ASS
L K T / _
i ! /
¢D1| 4D 5> : : ‘ pdc|gd
B [l 1
. L —
|
[<=2]
T
B2
Unit: mm
Nut dimensions
Outer Flange Overall Greasing
diameter | diameter length hole
D D L+ H B B: Hole type| PCD di A
28 48 65 10 50 12 1 38 5.5 M6 X1
36 58 66 10 51 12 1 47 6.6 M6 X1
40 62 66 10 51 12 1 51 6.6 M6 X 1
40 62 85 10 70 18 1 51 6.6 M6 X1
50 80 67 12 50 12 1 65 9 M6 X1
50 80 78 12 61 12 1 65 9 M6 X1
50 80 112 12 95 18 1 65 9 M6 X1
63 93 70 14 51 12 2 78 9 M8 X1
63 93 114 14 95 18 2 78 9 M8 X 1
63 93 138 14 119 18 2 78 9 M8 X1
75 110 140 16 119 18 2 93 11 M8 X1
90 125 142 18 119 18 2 108 11 M8X1

Note) The rigidity values in the table represent spring constants each obtained from the
load and the elastic deformation when providing a preload 8% of the basic dynam-
ic load rating (Ca) and applying an axial load three times greater than the preload.
These values do not include the rigidity of the components related to mounting the
nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the

table as the actual value.

If the applied preload (Fa0) is not 0.08 Ca, the rigidity value (Kv) is obtained from

the following equation.

Options=>RA15-335

1
_ Fa0 3
Kn=K | 0.08ca

K: Rigidity value in the
dimensional table.

TR 15-101

MaIos |leg



EPB

With Preload

Tm | 225
Hole type 1
(Model EPB1605 to 3210)

A
(Greasing hole)

Tm

=

Hole type 2
(Model EPB4005 to 6310)

A
(Greasing hole)

Screw Lead Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K
d 14 dp de Rows x turns kN kN N/um
EPB 1605-6 16 5 16.75 13.1 3X1 9.3 13.1 317
EPB 2005-6 20 5 20.75 171 3X1 10.6 17.3 310
EPB 2505-6 25 5 25.75 221 3X1 12.1 22.6 490
EPB 2510-4 25 10 26 21.6 2X1 11.3 18 330
EPB 3205-6 32 5 32.75 29.2 3X1 13.9 30.2 620
EPB 3205-8 32 5 32.75 29.2 4X1 17.8 40.3 810
EPB 3210-6 32 10 33.75 26.4 3X1 32.1 52.2 600
EPB 4005-6 40 5 40.75 37.1 3X1 15.4 38.8 298
EPB 4010-6 40 10 41.75 34.7 3X1 37.3 69.3 750
EPB 4010-8 40 10 41.75 34.7 4X1 47.6 92.4 1000
EPB 5010-8 50 10 51.75 44 .4 4X1 54.3 120.5 1230
EPB 6310-8 63 10 64.75 57.7 4X1 61.9 160.7 1550
Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.
EP B 20 05 -6 QZ RR GO +650L C3
-1

Nut type: offset preloaded type

T T T
Shaft diameteTl]umber of turns Clearance symbol

Lead

Accuracy symbol

Ball screw shaft length (mm)

Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)
With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered

815-102 TR

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Standard compliant Ball Screw (DIN69051)

L1
H B1
© N
O \
a o<
ASY [a]
=
o | I ' _
| |
#D1 4D 5> : , gde |pd
) )
i i —
=1 L4
B2
Unit: mm
Nut dimensions
Outer Flange | Overall Greasing
diameter | diameter | length hole
D Di L+ H = B2 Hole type| PCD d Tm A
28 48 65 10 50 12 1 38 5.5 20 M6 X1
36 58 66 10 51 12 1 47 6.6 22 M6 X1
40 62 66 10 51 12 1 51 6.6 24 M6 X 1
40 62 85 10 70 18 1 51 6.6 24 M6 X1
50 80 67 12 50 12 1 65 9 31 M6 X1
50 80 78 12 61 12 1 65 9 31 M6 X1
50 80 112 12 95 18 1 65 9 31 M6 X1
63 93 70 14 il 12 2 78 9 85 M8 X1
63 93 114 14 95 18 2 78 9 35 M8 X1
63 93 138 14 119 18 2 78 9 35 M8 X1
75 110 140 16 119 18 2 93 11 42.5 M8 X1
90 125 142 18 119 18 2 108 11 47.5 M8 X1

Note) The rigidity values in the table represent spring constants each obtained from the
load and the elastic deformation when providing a preload 8% of the basic dynam-
ic load rating (Ca) and applying an axial load three times greater than the preload.
These values do not include the rigidity of the components related to mounting the
nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.

If the applied preload (Fa0) is not 0.08 Ca, the rigidity value (K) is obtained from

the following equation.

Options=>RA15-335

Fa0

=L ( 0.08Ca

)%

K: Rigidity value in the
dimensional table.

1Al B315-103
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EPC

With Preload

| Tm__|

A
(Greasing hole)

(Greasing hole)

Hole type 1 Hole type 2
(Model EPC1605 to 3210) (Model EPC4005 to 6310)
Screw Lead |[Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca* Coa K

d 14 dp de Rows x turns kN kN N/um
EPC 1605-6 16 5 16.75 13.1 3X1 9.3 13.1 317
EPC 2005-6 20 5 20.75 171 3X1 10.6 17.3 310
EPC 2505-6 25 5 25.75 22.1 3X1 12.1 22.6 490
EPC 2510-4 25 10 26 21.6 2X1 11.3 18 330
EPC 3205-6 32 5 32.75 29.2 3X1 13.9 30.2 620
EPC 3205-8 32 5 32.75 29.2 4 X1 17.8 40.3 810
EPC 3210-6 32 10 33.75 26.4 3X1 32.1 52.2 600
EPC 4005-6 40 5 40.75 37.1 3X1 15.4 38.8 298
EPC 4010-6 40 10 41.75 34.7 3X1 37.3 69.3 750
EPC 4010-8 40 10 41.75 34.7 4X1 47.6 92.4 1000
EPC 5010-8 50 10 51.75 44.4 4 X1 54.3 120.5 1230
EPC 6310-8 63 10 64.75 57.7 4 X1 61.9 160.7 1550
Note) % Basic Dynamic Load Rating(Ca) of the accuracy C7 and Ct7 is 0.9Ca.

EP C 20 05 -6 QZ RR GO +650L C3

Nut type: offset preloaded type

Lead

Clearance symbol

Ball screw shaft length (mm)

—_1

Accuracy symbol

T e
Shaft diameter—ﬁumber of turns
Seal symbol (RR : Labyrinth seal, WW : Wiper ring.)

With QZ Lubricator (no symbol without QZ Lubricator)
Flange shape: A: round; B: double chamfered; C: single chamfered

815-104 TR

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Standard compliant Ball Screw (DIN69051)

L1
H B1
© N
fe) !
a e
hSY o
=
L Ti [ |
I——— |l [l -
| i i
#D1 6D 52| — ; ; gdc |gd
H [l [l
. L] —
B2
Unit: mm
Nut dimensions
Outer Flange | Overall Greasing
diameter | diameter | length hole
D D L+ H B+ B: Hole type| PCD d Tm A
28 48 65 10 50 12 1 38 5.5 20 M6 X 1
36 58 66 10 51 12 1 47 6.6 22 M6 X 1
40 62 66 10 51 12 1 51 6.6 24 M6 X 1
40 62 85 10 70 18 1 51 6.6 24 M6 X1
50 80 67 12 50 12 1 65 9 31 M6 X1
50 80 78 12 61 12 1 65 9 31 M6 X1
50 80 112 12 95 18 1 65 9 31 M6 X1
63 93 70 14 51 12 2 78 9 85 M8 X1
63 93 114 14 95 18 2 78 9 35 M8 X1
63 93 138 14 119 18 2 78 9 35 M8 X1
75 110 140 16 119 18 2 93 11 42.5 M8 X1
90 125 142 18 119 18 2 108 11 47.5 M8 X1

Note) The rigidity values in the table represent spring constants each obtained from the
load and the elastic deformation when providing a preload 8% of the basic dynam-
ic load rating (Ca) and applying an axial load three times greater than the preload.
These values do not include the rigidity of the components related to mounting the
nut. Therefore, it is normally appropriate to regard roughly 80% of the value in the
table as the actual value.

If the applied preload (Fa0) is not 0.08 Ca, the rigidity value (Kv) is obtained from

the following equation.

Options=>RA15-335

Fa0

=1 ( 0.08Ca

)%

K: Rigidity value in the
dimensional table.

TR 15-105
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Unfinished Shaft Ends Precision Ball Screw

Models BIF, MDK, MBF and BNF

Point of Selection B[15-8
Options MA15-336
Model No. [15-353
Precautions on Use [15-358
Accessories for Lubrication [N24-1
B Mounting Procedure and Maintenance E15-104
Lead Angle Accuracy A15-11
Accuracy of the Mounting Surface A15-14
Axial clearance BA15-109
DN Value A15-33
Support Unit [15-300
Recommended Shapes of Shaft Ends A15-308

315-106 =K



511E

Unfinished Shaft Ends Precision Ball Screw

Structure and Features

This type of ball screw is mass produced by cutting the standard screw shafts of precision ball
screws to regular lengths.

Additional machining of the shaft ends can be performed easily.

To meet various intended purposes, THK offers several Ball Screw models with different types of
nuts: the single-nut type (model BNF), the offset preload-nut type (model BIF) and the miniature Ball
Screw (models MDK and MBF).

[Contamination Protection]

Nuts of the following model numbers are attached with a labyrinth seal.

e All variations of models BNF and BIF

e Model MDK0802/1002/1202/1402/1404/1405

When dust or other foreign material may enter the Ball Screw, it is necessary to use a contamination
protection device (e.g., bellows) to completely protect the screw shaft.

[Lubrication]
The ball screw nuts are supplied with lithium soap-group grease with shipments.
(Models MDK and MBF are applied only with an anti-rust oil.)

[Additional Machining of the Shaft End]
Since only the effective thread of the screw shaft is surface treated with induction-hardening (all

variations of models BNF and BIF; model MDK 1405) or carburizing (all variations of model MBF;
model MDKO0401 to 1404), the shaft ends can additionally be machined easily either by grinding or
milling.

In addition, since both ends of the screw shaft have a center hole, they can be cylindrically ground.

Surface hardness of the effective thread : 58 to 64 HRC
Hardness of the screw shaft ends

All variations of models BNF and BIF; model MDK 1405 122 to 27 HRC

All variations of model MBF; model MDK0401 to 1404 : 35 HRC or below

THK has standardized the shapes of the screw shaft ends in order to allow speedy estimation and
manufacturing of the Ball Screws.

The shapes of shaft ends are divided into those allowing the standard support units to be used
(symbols H, K and J) and those compliant with JIS B 1192-1997 (symbols A, B and C). See IA15-
308 for details.

TR 15-107
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Types and Features

[Preload Type]

Model BIF

The right and left screws are provided with a
phase in the middle of the ball screw nut, and
an axial clearance is set at a below-zero value
(under a preload). This compact model is ca-
pable of a smooth motion.

[No Preload Type]

Specification Table=>EB15-116

Models MDK and MBF

A miniature type with a screw shaft diameter of
$4 to $14 mm and a lead of 1 to 5mm.

Model BNF

The simplest type with a single ball screw nut. It
is designed to be mounted using the bolt holes
drilled on the flange.

315-108 TR




Unfinished Shaft Ends Precision Ball Screw

Nut Types and Axial Clearance

Screw shaft outer
diameter (mm)

¢4to14

Model MDK

Model MBF

Nut type

A

No preload type

e

No preload type

Accuracy grades

C3,C5

c7

C3,C5

c7

Axial clearance (mm)

0.005 or less (GT)

0.02 or less (G2)

0.005 or less (GT)

0.02 or less (G2)

Note) The symbols in the parentheses indicate axial clearance symbols.

Screw shaft out
diameter (mm)

$16 to 50

Model BIF

Model BNF

Nut type

Preload Type

No preload type

Accuracy grades

C5

Cc7

C5

c7

Axial clearance (mm)

0 or less (GO0)

0 or less (GO)

0.01 or less (G1)

0.02 or less (G2)

Note1) The symbols in the parentheses indicate axial clearance symbols.

1Al B315-109
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MDK (Unfinished Shaft Ends) DN value | 70000

No Preload

4-¢ d1 through hole

Ball screw specifications Nut
Screw | Lead |Ballcenter-{ Thread | No. of [Basic load rating| Outer | Flange | Overall
Model No. shaft outer| to-center | minor | loaded diameter | diameter | length
diameter diameter |diameter| circuits | €@ | Ce@
d Ph dp dc  [RowsXtums| kN kN D D L+ H
MDK 0401-3 4 1 4.15 34 | 3X1 | 029 | 042 9 19 13 3
MDK 0601-3 6 1 6.2 5.3 3X1 | 0.54 | 0.94 1 23 14.5 815)
MDK 0801-3 8 1 8.2 7.3 3X1 | 0.64 1.4 13 26 15 4
MDK 0802-3 8 2 8.3 7 3X1 1.4 23 15 28 22 5
MDK 1002-3 10 2 10.3 9 3X1 1.5 29 17 34 22 5

MDKO0401-3 GT +95L C5 A

_— —_—
Model No. Overall screw shaft Unflnlshed shaft ends code
length (in mm)

Symbol for clearance  Accuracy symbol (-2
in the axial direction (1)

(*1) See M15-19. (*2) See BA15-12.

Download data by searching for the corresponding i
1 5'1 1 0 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1
B1
u
g —| /'¢D‘17*:**i**”(éDng*f*jéd{f* I¢d4
S
K (to)
{2 {3 4
L
Unit: mm
Dimensions Screw shaft dimensions
Overall Nut Shaft
Unfinished| |ength mass | mass
Shaft End
Code
B+ PCD di Tw L lo 12 s 4 ds ds K kg kg/m
95 47 50
10 14 29 13 A 115 | 67 10 35 70 6.2 | 3.2 3 0.01 | 0.07
145 | 97 100
120 | 67 70
11 17 34 15 A 150 | 97 10 40 100 | 82 | 53 8 0.02 | 0.14
180 | 127 130
130 | 67 70
160 | 97 100
11 20 34 17 A 15 45 102 | 7.3 3 0.02 | 0.29
190 | 127 130
240 | 177 180
140 | 76 80
170 | 106 110
17 22 3.4 19 A 15 45 10.2 7 4 0.04 | 0.27
200 | 136 140
250 | 186 190
160 | 86 90
210 | 136 140
17 26 4.5 21 A 15 55 12.2 9 4 0.05 | 047
260 | 186 190
310 | 236 240

Note) Models MDK 0401, 0601

Options=>RA15-335

, and 0801 are not provided with a labyrinth seal.

TR EM15-111
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MDK (Unfinished Shaft Ends) DN value | 70000
No Preload

L1
4-¢ d1 through hole H B
TD
T \ )
g di-—| /¢D‘1~X———ﬁ———¢Dg%———wsd{—— I¢d4
f .
O
K (¢o)
02 03 4
L
Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| Ca Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
MDK 1202-3 12 2 12.3 1 3X1 1.7 3.6 19 36 22 5
MDK 1402-3 14 2 14.3 13 | 3X1 1.8 4.3 21 40 23 6
MDK 1404-3 14 4 1465 | 12.2 | 3X1 | 4.2 7.6 26 45 33 6
MDK 1405-3 14 5 1475 | 11.2 | 3X1 7 11.6 26 45 42 10

Model number coding
MDK1 202-3 RR GT +165L C5 A
- 1 T
Model No. Seal symbol *1) | Overall screw shaﬂ Unfinished shaft ends code
length (in mm)

Symbol for clearance  Accuracy symbol (*3)
in the axial direction (-2

(*1) See M15-336. (*2) See 815-19. (*3) See A15-12.

Download data by searching for the corresponding i
1 5'1 1 2 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




M6

4-¢ d1 through hole

(Greasing hole

511E

Unfinished Shaft Ends Precision Ball Screw

L1

B1

¢ D1 : ‘ j ¢ Dg6
Unit: mm
Dimensions Screw shaft dimensions
Overall Nut | Shaft
Unfinished| |ength mass | mass
Shaft End
Code

B+ PCD di Tw L lo 2 l; ls ds ds K kg kg/m
165 | 86 90
215 | 136 140

17 28 4.5 23 A 265 | 186 15 60 190 | 14.2 1 4 0.05 | 0.71
315 | 236 240
365 | 286 290
175 | 86 90
225 | 136 140

17 31 515) 26 A 275 | 186 25 60 190 | 15.2 13 4 0.07 1

325 | 236 240
425 | 336 340
240 | 150 155
290 | 200 205

27 36 5.5 28 A 340 | 250 25 60 255 | 152 | 11.9 5 0.14 0.8
440 | 350 355
540 | 450 455
250 | 160 165
300 | 210 215

32 36 515) 28 A 350 | 260 25 60 265 14 11.2 5 0.19 1.2
450 | 360 365
550 | 460 465

Options=>RA15-335

TR B15-113
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MBF (Unfinished Shaft Ends) DNvalue | 70000
NO Preload 2-¢ d1 through hole, ¢ d2 counter bore depth h

Tw
PCD
Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| KN kN D Ds L+ H
MBF 0401-3.7 4 1 415 | 3.3 [1X3.7| 0.59 | 0.93 11 24 18 4
MBF 0601-3.7 6 1 6.15 | 53 [1X3.7| 0.74 1.5 13 30 21 5)
MBF 0802-3.7 8 2 8.3 6.6 [1X3.7| 25 4.2 20 40 28 6
MBF 1002-3.7 10 2 10.3 | 86 |1X3.7| 2.8 5.8 23 43 28 6
MBF 1202-3.7 12 2 12.3 | 10.6 |1X3.7| 3 6.5 25 47 30 8
MBF 1402-3.7 14 2 14.3 | 126 |1X3.7| 3.3 7.5 26 48 30 8
MBF 1404-3.7 14 4 143 | 11.8 |1X3.7| 57 11.1 30 54 38 8
MBF0802-3.7 RR GT +218L C5 A
T T T T T
Model No. Seal symbol (1) | Overall screw shaft | Unfinished shaft
length (in mm) ends code

Symbol for clearance  Accuracy symbol (3)
in the axial direction (-2)

(*1) See 15-336. (*2) See 815-19. (*3) See ®@15-12.

Download data by searching for the corresponding i
1 5'1 1 4 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1
H B1
l 2
———%gfda—— —9 Dtk - - {#Dg6--—- g al | -Jgas
[2)
K (to)
l2 ’3 1
L
Unit: mm
Dimensions Screw shaft dimensions
Overall Nut | Shaft
Unfinished| jength mass | mass
Shaft End
Code
B« |PCD| di [ h Tw L lo 12 b 13 ds ds K kg kg/m
90 | 48 50
14 17 | 34 | 65 | 25 | 13 A 110 | 68 | 10 | 30 | 70 | 4.3 | 3.2 2 0.02 | 0.07
130 | 88 90
131 | 58 61
16 [ 215 | 34 | 6.5 3 17 A 161 88 | 20 | 50 | 91 | 6.3 (52| 3 | 0.04 | 0.14
201 | 128 131
168 | 85 88
22 30 | 45 8 4 24 A 193 (110 | 25 | 55 | 113 | 83 | 6.2 3 0.1 0.19
218 | 135 138
183 | 95 98
22 | 33 |45 | 8 4 27 A 223|135| 25 | 60 [ 138|103 (82| 3 0.1 | 0.36
273 | 185 188
210 | 117 120
22 | 36 | 55 |95 |55 | 29 A 235 (142 | 30 | 60 [145(123|102| 3 | 0.15 | 0.58
285 | 192 195
205 | 102 105
245 | 142 145
22 | 37 | 55|95 |55 | 32 A 40 | 60 143 (122 | 3 | 0.16 | 0.85
295 | 192 195
345 | 242 245
233 | 129 133
293 | 189 193
30 | 42 | 55| 95 | 55 | 34 A 40 | 60 143 (112 | 4 0.25 1.2
353 | 249 253
413 | 309 313

Note) Models MBF 0401 and 0601 are not provided with a labyrinth seal.

Options=>RA15-335

TR 15-115
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BIF (Unfinished Shaft Ends) DNvalue | 70000
With Preload

A
(Greasing hole

60°
Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| Ca Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BIF 1605-5 16 5 16.75| 13.2 [1X25| 7.4 13.9 40 60 56 10
BIF 1810-3 18 10 18.8 | 15,5 |1X1.5| 5.1 9.6 42 65 75 12
BIF 2005-5 20 5 20.75| 17.2 |1X25| 8.3 17.4 44 67 56 1
BIF 2505-5 25 5 2575 | 22.2 |1X25| 9.2 22 50 73 65 1"
BIF2005-5 RR GO0 +610L C5 A
L L T —|—
Model No. Symbol for clearance | Accuracy symbol (‘3)
in the axial direction (2) Unfinished shaft ends code (A or B)
Seal symbol (*1) Overall screw shaft

length (in mm)

(*1) See [15-336. (*2) See 15-19. (*3) See M15-12.

Download data by searching for the corresponding i
1 5'1 1 6 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1

H B1

$d

 dp|g Dgb

Fd—T

—gds Drls

02

d4f

C1

(to)

4l

L

Unit: mm

Dimensions

Screw shaft dimensions

B:

PCD

ds

d: h

Greasing
hole

A

Stan-
dardstock
symbol

Overall
length

L

o

4

4

ds

ds

Nut
mass

kg

Shaft
mass

kg/m

46

50

4.5

M6

410

200

510

300

610

400

710

500

50

160

16

12.8

0.56

0.92

1.25

63

58

5.5

9.5 5.5

M6

410

200

510

300

610

400

710

500

810

600

50

160

18

153

0.75

45

55

5.5

95 | 55

M6

410

200

510

300

610

400

710

500

810

600

1010

800

50

160

20

15.3

16.8

610

300

710

400

50

260

20

16.8

0.57

44

61

5.5

9.5 5.5

M6

520

300

620

400

720

500

820

600

1020

800

1220

1000

1420

1200

60

160

25

20.3

21.8

720

400

820

500

60

260

25

21.8

0.75

2.84

Options=>RA15-335

TR B15-117
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BIF (Unfinished Shaft Ends) DNvalue | 70000
With Preload

A
(Greasing hole

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Ca
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BIF 2510A-5 25 10 26.3 | 214 [1X25| 158 33 58 85 100 18

BIF 2806-5 1X25| 9.6 | 246 68
BIF 2806-10 28 | 6 |28751 252 15xo5] 17.5 | 494 | O° 8 | 104 | 12
BIF 3205-5 1X2.5| 10.2 | 281 56
BIF 3205-10 82 1 5 32751292 |5u55] 185 [ 564 | B | 8 | g6 12
BIF2806-10 RR GO +1020L C5 A
T -T -1 —|_
Model No. Symbol for clearance | Accuracy symbol (3)
in the axial direction (-2) Unfinished shaft ends code (A or B)
Seal symbol (1) Overall screw shaft

length (in mm)
(*1) See M15-336. (*2) See BM15-19. (*3) See @15-12.

Download data by searching for the corresponding i
1 5'1 1 8 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1
H B1

L#d1 14 dp|p Dg6

| I R 1 A p
74 8 )s g 22
OQ' M - C1 06\

1) (¢o) 11
L

Unit: mm

Dimensions Screw shaft dimensions

Greasing Overall Nut | Shaft
hole | Stan- | jength mass | mass
dardstock

symbol
B+ PCD di d- h A i L 143 12 b ds ds kg kg/m

620 | 400
820 | 600
82 71 6.6 1" 6.5 M6 A 1020 | 800 | 60 | 160 | 25 | 20.3 | 1.87 | 2.68
1220 | 1000
1420 | 1200

520 | 300
620 | 400
720 | 500
A 920 | 700 | 60 | 160 | 28
6 | 69 | 66| 11 | 65 | M6 1020 800 .
92 1220 | 1000 248 | 1.57
1420 | 1200
720 | 400 250
B 920 | 500 | 70 | 350 | 28 |24.8
1100 | 700 330

20.3

3.89

MaIos |leg

730 | 500
930 | 700

1230 | 1000 253
471 66| 11| 65| Ms]| A 70 | 160 | 32 0.87
74 1430 | 1200 1.32
1630 | 1400

1830 | 1600

5.03

27.8

Options=MR15-335 "|__|'|'_|=|r|_'|=« N15-119



BIF (Unfinished Shaft Ends) DNvalue | 70000
With Preload

A
(Greasing hole

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H

BIF 3206-5 1x25| 13.9 | 35.2 63
BIF 3206-10 82 | 6 | 33 | 284 15555 2502 | 704 | ©2 89 99 12
BIF 3210A-5 32 | 10 |3375| 264 [1x25| 261 | 562 | 74 | 108 | 100 | 15
BIF 3610-5 1x25| 276 | 633 11
BIF 3610-10 36 | 10 |37.75| 305 5355 501 | 1264 | ° | 120 | 474 18

BIF3206-10 RR GO0 +1100L C5 B

—_
Accuracy symbol ('a)—|_
Unfinished shaft ends code (A or B)

T -T
Model No. Symbol for clearance
in the axial direction (2)

Seal symbol (1) Overall screw shaft
length (in mm)

(*1) See ¥15-336. (*2) See I15-19. (*3) See 15-12.

Download data by searching for the corresponding i
1 5'1 20 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1

H B1

$d

o —T

77¢d{“ ¢ D1fs

02

 dp|g Dgb

d4£

C1

(to)

4l

L

Unit: mm

Dimensions

Screw shaft dimensions

B

PCD

ds

d: h

Greasing
hole

A

Stan-

dardstock

symbol

Overall
length

L

4

4

4

ds

ds

Nut
mass

kg

Shaft
mass

kg/m

51
87

75

6.6

M6

730

500

930

700

1230

1000

1430

1200

1630

1400

1830

1600

70

160

32

253

27.8

930

500

360

1100

700

70

330

32

1430

1000

360

27.8

1.2
1.76

4.63

85

90

14 8.5

M6

730

500

930

700

1430

1200

1830

1600

70

160

32

25.3

2.8

3.66

93
153

98

1"

17.5 1"

M6

730

500

930

700

1430

1200

1830

1600

70

160

36

930

500

330

1100

700

100

300

1830

1200

530

30.3

34
4.8

Options=>RA15-335

TR 15-121
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BIF (Unfinished Shaft Ends) DNvalue | 70000
With Preload

A
(Greasing hole

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| Ca Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BIF 4010-5 1X25| 29 70.4 103
BIF 4010-10 40 | 10 14175 344 15y 5| 527 [141.4| 82 | 124 | 3 | 18
BIF 4012-5 1X2.5| 33.9 | 79.2 119
BIF 4012-10 40 | 12 | 42 | 341 oo 5| 616 [1588| B4 | 126 | 199 | 18
BIF 5010-5 1X25| 32 88.2 103
BIF 5010-10 50 | 10 51751 444 \5uo5| 582 [1764| B | 135 | 3 | 18

BIF4012-10 RR GO0 +1230L C5 A

T -T -T —|_
Model No. Symbol for clearance | Accuracy symbol (‘3)
in the axial direction (-2) Unfinished shaft ends code (A or B)

Seal symbol (1) Overall screw shaft
length (in mm)

(*1) See M15-336. (*2) See 815-19. (*3) See BM15-12.

Download data by searching for the corresponding i
1 5'1 22 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

L1

H B1
hl
|| lgd1
¢d2F’} ¢ dp ¢ Dgé
| - —— e
7""’% pa1e Difs J ok pdd}
% | (o}
{2 (fo) 4
L
Unit: mm
Dimensions Screw shaft dimensions
Greasing Overall Nut | Shaft
hole Stan- length mass | mass
dardstock
symbol
B PCD dq d h A L [o (1 Zz ds ds kg kg/m
1230 | 1000
1730 | 1500
85 | qo2 | 11 [175] 11 | M6 | A 70 | 160 | 40 | 303 | 398 | 659
145 2030 | 1800 5.18
2230 | 2000
1230 | 1000
1730 | 1500
A 70 | 160 | 40 |30.3
101 | q0a | 11 [ 175 11 | me 2030 | 1800 42 | 639
173 ’ 2230 | 2000 6.24 |
1730 | 1200 430
B 100 40 |33.8
2030 | 1200 730
1300 | 1000
85 R1/8 1800 | 1500 4.4
1g5 | M3 | M PATS | g A 2300 | 2000 100 | 200 | 50 |40.3 | Sor | 11.36
2800 | 2500

Options=>RA15-335

1Al B315-123

MaIos |leg



BNF (Unfinished Shaft Ends) DN value | 70000
No Preload

60°

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BNF 1605-2.5 16 5 16.75| 13.2 [1X25| 7.4 13.9 40 60 41 10
BNF 1810-2.5 18 10 18.8 | 15.5 |1X2.5| 7.8 15.9 42 65 69 12
BNF 2005-5 20 5 20.75| 17.2 |2X2.5| 151 35 44 67 56 1
BNF 2505-5 25 5 2575 | 22.2 |2X25| 16.7 44 50 73 65 1

BNF2005-5 RR GO0 +610L C5 A

T -T -1 —|_
Model No. Accuracy symbol (:3)

Symbol for clearance
Unfinished shaft ends code (A or B)

in the axial direction (2)

Seal symbol (1) Overall screw shaft
length (in mm)

(*1) See 15-336. (*2) See BA15-19. (*3) See A15-12.

Download data by searching for the corresponding i
1 5'1 24 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

H._ B1
Ll
4 di
ZaE= # dp ¢ Dgb
e T a0l T,
. /9% A & AN 22
L2 (¢o) &
L
Unit: mm
Dimensions Screw shaft dimensions
Greasing Overall Nut | Shaft
hole | Stan- | jength mass | mass
dardstock
symbol
B PCD ds d. h A L b s l> ds da kg kg/m
410 | 200
510 | 300 0.92
31 50 4.5 8 4.5 M6 A 510 | 200 50 160 16 | 12.8 | 0.37
710 | 500 1.25
410 | 200
510 | 300
57 53 55 9.5 5.5 M6 A 610 | 400 | 50 160 18 | 153 | 0.67 | 1.62
710 | 500
810 | 600
410 | 200
510 | 300
15.3
A 318 288 50 160 20
45 55 5.5 9.5 55 M6 0.57 | 1.65
810 | 600 16.8
1010 | 800 )
610 | 300
B 710 | 200 50 | 260 | 20 | 16.8
520 | 300
620 | 400
720 | 500 203
A 820 | 600 | 60 160 | 25
44 61 55 9.5 55 M6 1020 | 800 0.75 | 2.84
1220 | 1000 21.8
1420 | 1200
720 | 400
B 820 | 500 60 | 260 | 25 | 21.8

Options=>RA15-335

TR 15-125
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BNF (Unfinished Shaft Ends) DN value | 70000
No Preload

60°

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BNF 2510A-2.5 25 10 26.3 | 214 [1X25| 158 33 58 85 70 18
BNF 2806-5 28 6 28.75| 252 |2X25| 175 | 494 55 85 68 12
BNF 3205-5 32 5 32.75| 29.2 |2X25| 185 | 56.4 58 85 56 12

BNF2806 10 RR GO +1020L C5 A

Accuracy symbol ( 3j—|_
Unfinished shaft ends code (A or B)

Model No. Symbol for clearance

in the axial direction (2)

Seal symbol (1)  Overall screw shaft
length (in mm)

(*1) See [15-336. (*2) See I15-19. (*3) See 15-12.

Download data by searching for the corresponding i
1 5'1 26 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

i 4 dpjg Dg6

S
ol
I

g T ool mmtr—r
94 9 1# D LT pdd}
‘ C1 s

Lo -

l (¢o) 11

Unit: mm

Dimensions Screw shaft dimensions

Greasing Overall Nut | Shaft
hole | Stan- | jength mass | mass
dardstock

symbol
B PCD di d- h A i L 143 12 b ds ds kg kg/m

620 | 400
820 | 600
52 71 6.6 1" 6.5 M6 A 1020 | 800 | 60 | 160 | 25 | 20.3 | 1.43 | 2.68
1220 | 1000
1420 | 1200

520 | 300
620 | 400
720 | 500
A 920 | 700 | 60 | 160 | 28
56 69 6.6 1 6.5 M6 1020 | 800 113 | 3.89
1220 | 1000 248
1420 | 1200
720 | 400 250
B 920 | 500 | 70 | 350 | 28 | 24.8
1100 | 700 330

20.3

MaIos |leg

730 | 500

930 | 700
253

1230 | 1000

44 71 6.6 1" 6.5 M6 A 70 | 160 | 32 0.93 | 5.03

1430 | 1200

1630 | 1400

1830 | 1600

27.8

Options=MR15-335 "|_|_'|_H|_'|=« N15-127



BNF (Unfinished Shaft Ends) DN value | 70000
No Preload

60°

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| kN kN D Ds L+ H
BNF 3206-5 32 6 33 284 [2X25| 252 | 70.4 62 89 63 12
BNF 3210A-5 32 10 |33.75| 26.4 |2X25| 47.2 | 112.7 74 108 100 15
BNF 3610-5 36 10 |37.75| 30.5 |2X2.5| 50.1 | 126.4 75 120 1M1 18

BNF3206-10 RR GO +1100L C5 B

e |
Accuracy symbol (3)

Symbol for clearance
Unfinished shaft ends code (A or B)

T
Model No.

in the axial direction (-2)
Seal symbol (1)  Overall screw shaft
length (in mm)

(*1) See M15-336. (*2) See 815-19. (*3) See B15-12.

Download data by searching for the corresponding i
1 5'1 28 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

H._ B1
h
4 di
¢d2¥% - ¢ dp g Dg6
[l T ol ity
— 99 #9190 gun 2
o ; 1 ()
Lo (¢o) 11
L
Unit: mm
Dimensions Screw shaft dimensions
Greasing Overall Nut | Shaft
hole | Stan- | jength mass | mass
dardstock
symbol
B+ PCD di d h A L b s l> ds da kg kg/m
730 | 500
930 | 700
25.3
1230 | 1000
A 70 160 32
1430 | 1200
51 75 6.6 1" 6.5 M6 1630 | 1400 278 1.2 4.63
1830 | 1600 ]
930 | 500 360
B 1100 | 700 70 330 32 | 278 gj
1430 | 1000 360 a
730 | 500 )
930 | 700 s
85 90 9 14 8.5 M6 A 70 160 32 [ 253 | 28 3.66
1430 | 1200
1830 | 1600 -
730 | 500
930 | 700
A 70 160 36 | 30.3
1430 | 1200
93 98 1 17.5 1 M6 1830 | 1600 3.4 5.03
930 | 500 330
B 1100 | 700 | 100 | 300 36 | 30.3
1830 | 1200 530

Options=MR15-335 "|__|'|'_|=|r|_'|=« N15-129



BNF (Unfinished Shaft Ends) DN value | 70000
No Preload

60°

Ball screw specifications Nut
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating| Outer | Flange | Overall
Model No. shaft outer to-center | minor |loaded diameter | diameter| length
diameter diameter |diameter|circuits| C@ Coa
d Ph dp dc  [RowsXtums| KN kN D Ds L+ H
BNF 4010-5 40 10 |41.75| 34.4 |2X25| 52.7 | 1411 82 124 103 18
BNF 4012-5 40 12 42 34.1 [2X2.5| 61.6 | 158.8 84 126 119 18
BNF 5010-5 50 10 |51.75| 44.4 |2X25| 582 | 176.4 93 135 103 18

BNF4012-10 RR GO +1230L C5 A

T
Model No. Symbol for clearance | Accuracy symbol
in the axial direction () Unflnlshed shaft ends code (A or B)

Seal symbol (1)  Overall screw shaft
length (in mm)

(*1) See [15-336. (*2) See 15-19. (*3) See M15-12.

Download data by searching for the corresponding i
1 5'1 30 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Unfinished Shaft Ends Precision Ball Screw

S
B
I

I

# dp|¢ Dg6

/4

-

—

@ D1 :i

l2

AL
LULALLY

|
|

d4£

C1

nh

(o)

4l

Unit: mm

Dimensions

Screw shaft dimensions

B

PCD

ds

d:

Greasing
hole

A

Stan-
dardstock
symbol

Overall
length

L 4

4

4

ds

ds

Nut
mass

kg

Shaft
mass

kg/m

85

102

1"

17.5

1"

M6

1230 | 1000

1730 | 1500

2030 | 1800

2230 | 2000

70

160

40

30.3

3.58

6.59

101

104

1"

17.5

1

M6

1230 | 1000

1730 | 1500

2030 | 1800

2230 | 2000

70

160

40

30.3

1730 | 1200

430

2030 | 1200

100

730

40

33.8

4.2

6.39

85

113

1"

17.5

R1/8
(PT1/8)

1300 | 1000

1800 | 1500

2300 | 2000

2800 | 2500

100

200

50

40.3

4.4

11.36

Options=>RA15-335

TR 15-131
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Model BNK

Finished Shaft Ends Precision Ball Screw

Point of Selection RN15-8
Options A15-336
Model No. RA15-353
Precautions on Use RA15-358
Accessories for Lubrication R[24-1
Mounting Procedure and Maintenance E15-104
Lead Angle Accuracy [15-11
Accuracy of the Mounting Surface A15-14
DN Value RN15-33
Support Unit A15-300
Nut Bracket R[15-330
Dimensions of Each Model with an Option Attached RA15-344

15-132 TR



511E

Finished Shaft Ends Precision Ball Screw

Features

To meet the space-saving requirement, this type of Ball Screw has a standardized screw shaft and a ball
screw nut. The ends of the screw shaft are standardized to fit the corresponding support unit. The shaft sup-
port method with models BNK0401, 0501 and 0601 is “fixed-free,” while other models use the “fixed-supported”
method with the shaft directly coupled with the motor.

Screw shafts and nuts are compactly designed. When a support unit and a nut bracket are com-
bined with a Ball Screw, the assembly can be mounted on your machine as it is. Thus, a high-accu-
racy feed mechanism can easily be achieved.

[Contamination Protection and Lubrication]
Each ball screw nut contains a right amount of grease. In addition, the ball nuts of model BNK0802

or higher contain a labyrinth seal (with models BNK1510, BNK1520, BNK1616, BNK2020 and
BNK2520, the end cap also serves as a labyrinth seal).

When foreign material may enter the screw nut, it is necessary to use a dust-prevention device (e.g.,
bellows) to completely protect the screw shaft.

Types and Features

Model BNK Specification Table=>B15-136

For this model, screw shafts with a diameter ¢4
to 25 mm and a lead 1 to 20 mm are available
as the standard.

1Al B15-133
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Table of Ball Screw Types with Finished Shaft Ends and the CorrespondingSupport Units and Nut Brackets

BNK

Model No.
0401 0501 0601 0801 0802 0810 1002 1004 1010

Accuracy grades (3,C5,C7 | C3,C5,C7 | C3,C5,C7 | C3,C5,C7 | C3,C5,C7 | C5,C7 | C3,C5C7 | C3,C5C7 | C5C7

Axial clearance™  |60]eT[62|60]eT|62|60]6T| 62| 60]6T| 62|60 6T| 62| — [6T| 62| G0 ] 6T| 62| GO 6 T| 62| GO 6 T[ 62

20 [ J [ J

30

40 [ J [ ] [ ] [ o

50 [ [ J

60

70 [ [ ] (] [ e
100 [ ] [ J

120

150 [ ] [ ]

170

200

250

300

350

400

Stroke (mm)

450

500

550

600

700

800

900

1000

1100

1200

1400

1600

EK4 EK4 EK5 EK6 EK6 EK6 EK8 EK10 | EK10

Support unit: square on fixed side
— — BK10 | BK10

Support unit: round on fixed side | FK4 FK4 FK5 FK6 FK6 FK6 FK8 FK10 | FK10

Support unit: square on supported side — — — EF6 EF6 EF6 EF8 EF10 EF10

Support unit: round on supported side — — — FF6 FF6 FF6 FF6 FF10 FF10

Nut bracket — — — — — — — MC1004 | MC1004

Note) Axial clearance: GO: 0 or less
GT: 0.005 mm or less
G2: 0.02 mm or less
For details of the support unit and the nut bracket, see I815-300 onward and B315-330 onward, respectively.

315-134 TrHIK



511E

Finished Shaft Ends Precision Ball Screw

BNK

1202 1205 1208 1402 1404 1408 1510 1520 1616 | 2010 2020 2520

C3,C5,C7 | C3,C5,C7 C7 C3,C5,C7 | C3,C5,C7 | C5,C7 C5,C7 C5,C7 C5,C7 C5,C7 C5,C7 C5,C7

co]er[62|c0]eT]62] —[ —|62|60]6T[62|00]6T[ 62| G0[ 67| 62| B0 ] 6T[ 62| B0] 6T [ 62 B0 [ 6T [ 62 B0 [ 6T [ 62 B0 6T [ 62 B0 6T [ 62

° M ° ° °
° ° ° ° ° ° ) ° °
M M ° ° M ° ) M °
° ° ° ° ° ° °
° ° ° ° ° ° ° °
° ) ° °
° ) ° ° ° ° °
) ) ® ° w
° ° ° ° ° ° ° =
0 o ° 0 4
® ® Y ® ® Y ® ]
e o | o | o | e | e z
® ) ) ) ° ) -
® °
° ° °
° °
°
)
°

EK10 | EK10 | EK10 | EK12 | EK12 | EK12 | EK12 | EK12 | EK12 | EK15 | EK15 | EK20

BK10 | BK10 | BK10 | BK12 | BK12 | BK12 | BK12 | BK12 | BK12 — — —

FK10 | FK10 | FK10 | FK12 | FK12 | FK12 | FK12 | FK12 | FK12 | FK15 | FK15 | FK20

EF10 | EF10 | EF10 | EF12 | EF12 | EF12 | EF12 | EF12 | EF12 | EF15 | EF15 | EF20

FF10 | FF10 | FF10 | FF12 | FF12 | FF12 | FF12 | FF12 | FF12 | FF15 | FF15 | FF20

— | MC1205|MC1205| — — MC1408 | MC1408 | MC1408 | MC1408 | MC2010 | MC2020 | —

TR 15-135



BNK0401-3 Shaft diameter: 4; lead: 1

D 6] 59,
13
gg 0.3 0.005 [E]
s3 . ek
"8', X S8 g
2 7] - 08 s o
_\/ e | I S g3 o 5
L ASS SN
/ ]
L |
Il - R: 0.2 or less @ >
T o X {28 65 Nmaxos
00025 [E
L1 @3)| 6 18 5
L2 23
L3
Screw shaft length
Model No. Stroke
Ls L. Ls

BNK 0401-3G0+77LC3Y
BNK 0401-3G0+77LC5Y 20 45 54 77
BNK 0401-3G2+77LC7Y

BNK 0401-3G0+97LC3Y
BNK 0401-3G0+97LC5Y 40 65 74 97
BNK 0401-3G2+97LC7Y

BNK 0401-3G0+127LC3Y
BNK 0401-3G0+127LC5Y 70 95 104 127
BNK 0401-3G2+127LC7Y

Note) A stainless steel type is also available for model BNK0401. When placing an order, add symbol “M” to the end of the model number.
(Example) BNK0401-3G0+77LC3Y M
T Symbol for stainless steel type
For accuracy grades C3 and C5, clearance GT is also available as standard.

Download data by searching for the corresponding i
1 5'1 36 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

30 30°  4-42.9 through hole LEE0) (i) !
BCD (mm) 4.15
Thread minor diameter 34
(mm) )
Threading direction, .
No. of threaded grooves Rightward, 1
No. of circuits 1turn X 3 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
Basic dynamic load rating
Ca (kN) 0.29 0.29 0.29
13 Basic static load rating
Caa (kN) 0.42 0.42 0.42
Preload torque (N-m) [t09.8X10° — —
X-X arrow view Spacer ball None None None
Rigidity value (N/um) 35
Circulation method Deflector
Unit: mm
Runout of the Runout of the Flange Elr"::;t (r)g(t)r\]/z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity | = rfg ce  |Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.015 0.009 0.008 0.008 +0.008 0.008 0.01 0.07
0.025 0.012 0.01 0.01 +0.018 0.018 0.01 0.07
0.035 0.02 0.014 0.014 Travel distance: £0.05/300 0.01 0.07
0.02 0.009 0.008 0.008 +0.008 0.008 0.01 0.07
0.025 0.012 0.01 0.01 +0.018 0.018 0.01 0.07
0.035 0.02 0.014 0.014 Travel distance: +0.05/300 0.01 0.07
0.025 0.009 0.008 0.008 +0.008 0.008 0.01 0.07
0.035 0.012 0.01 0.01 +0.018 0.018 0.01 0.07
0.05 0.02 0.014 0.014 Travel distance: +0.05/300 0.01 0.07

Options=>RA15-335

TR 15-137
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BNK0501-3 Shaft diameter: 5; lead: 1
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25 13 0.005 [E]
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I |
N |
) R: 0.2 or less & @
4 P
\?’ 0.3 6.5
Ny B
L[ 1G] e 0.0025
L1 3 6 18 5
L2 23
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 0501-3G0+77LC3Y
BNK 0501-3G0+77LC5Y 20 45 54 77
BNK 0501-3G2+77LC7Y
BNK 0501-3G0+97LC3Y
BNK 0501-3G0+97LC5Y 40 65 74 97
BNK 0501-3G2+97LC7Y
BNK 0501-3G0+127LC3Y
BNK 0501-3G0+127LC5Y 70 95 104 127
BNK 0501-3G2+127LC7Y

Note) A stainless steel type is also available for model BNK0501. When placing an order, add symbol “M” to the end of the model number.

(Example) BNK0501-3G0+77LC3Y M

315-138 =K

Symbol for stainless steel type
For accuracy grades C3 and C5, clearance GT is also available as standard.

Download data by searching for the corresponding https://tech.thk.com

model number on the Technical Support site.
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X-X arrow view

511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

No. of threaded grooves

Lead (mm) 1

BCD (mm) 5.15
Thread minor diameter 4.4
(mm) )
Threading direction, Rightward, 1

No. of circuits

1 turn X 3 rows

Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor

Basic dynamic load rating
Ca (kN)

0.32 0.32 0.32

Basic static load rating
Coa (kN)

0.55 0.55 0.55

Preload torque (N-m) [t09.8X10° — —
Spacer ball None None None
Rigidity value (N/um) 47
Circulation method Deflector
Unit: mm
Runout of the | Runout of the Flange Elr.lno;t ?f “\'Ie Lead angle accuracy Nut Shaft
screw shaft axis [nut circumference| perpendicularity esau rfg c°e° e Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.015 0.009 0.008 0.008 +0.008 0.008 0.012 0.1
0.025 0.012 0.01 0.01 +0.018 0.018 0.012 0.1
0.035 0.02 0.014 0.014 Travel distance: £0.05/300 0.012 0.1
0.02 0.009 0.008 0.008 +0.008 0.008 0.012 0.1
0.025 0.012 0.01 0.01 +0.018 0.018 0.012 0.1
0.035 0.02 0.014 0.014 Travel distance: +0.05/300 0.012 0.1
0.025 0.009 0.008 0.008 +0.008 0.008 0.012 0.1
0.035 0.012 0.01 0.01 +0.018 0.018 0.012 0.11
0.05 0.02 0.014 0.014 Travel distance: +0.05/300 0.012 0.1

Options=>RA15-335

1Al B15-139
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BNK0601-3 Shaft diameter: 6; lead: 1

702
i b 6]
/ H A 14.5
or 11 35
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< | 8/ 5 & €
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/\~ I NN\
L R:0.2or less %
X 3 ! M5X0.5
L 3 7 19 6
L2 25
L3
Screw shaft length
Model No. Stroke
L L. Ls
BNK 0601-3G0+100LC3Y
BNK 0601-3G0+100LC5Y 40 65 75 100
BNK 0601-3G2+100LC7Y
BNK 0601-3G0+130LC3Y
BNK 0601-3G0+130LC5Y 70 95 105 130
BNK 0601-3G2+130LC7Y
BNK 0601-3G0+160LC3Y
BNK 0601-3G0+160LC5Y 100 125 135 160
BNK 0601-3G2+160LC7Y

Note) A stainless steel type is also available for model BNK0601. When placing an order, add symbol “M” to the end of the model number.
(Example) BNK0601-3G0+100LC3Y M

Symbol for stainless steel type

For accuracy grades C3 and C5, clearance GT is also available as standard.

815-140 TR

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




X-X arrow view

511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 1

BCD (mm) 6.2

Thread minor diameter 53

(mm) )

Threading direction, .

No. of threaded grooves Rightward, 1

No. of circuits 1turn X 3 rows
Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor

Basic dynamic load rating
Ca (kN) 0.54 0.54 0.54

Basic static load rating
Coa (kN) 0.94 0.94 0.94

Preload torque (N-m) [to1.3X10? — —

Spacer ball None None None
Rigidity value (N/um) 60
Circulation method Deflector
Unit: mm
Runout of the Runout of the Flange Elr"::;t (r)g(t)r\]/z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity | = rfg ce | Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.015 0.009 0.008 0.008 +0.008 0.008 0.017 0.14
0.025 0.012 0.01 0.01 +0.018 0.018 0.017 0.14
0.035 0.02 0.014 0.014 Travel distance: £0.05/300 0.017 0.14
0.02 0.009 0.008 0.008 +0.008 0.008 0.017 0.14
0.035 0.012 0.01 0.01 +0.018 0.018 0.017 0.14
0.05 0.02 0.014 0.014 Travel distance: +£0.05/300 0.017 0.14
0.025 0.009 0.008 0.008 +0.01 0.008 0.017 0.14
0.035 0.012 0.01 0.01 +0.02 0.018 0.017 0.14
0.05 0.02 0.014 0.014 Travel distance: +0.05/300 0.017 0.14

Options=>RA15-335

TR 15-141
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BNK0801-3 Shaft diameter: 8; lead: 1

852
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Q_C3J+0-1 R:0.2 or less|G]| Lﬁ R: 0.2 or less &
T 1 o ‘ 5 ; M6X0.75
L1 3.7
9 L2
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 0801-3G0+115LC3Y
BNK 0801-3G0+115LC5Y 40 66 76 115
BNK 0801-3G2+115LC7Y
BNK 0801-3G0+145LC3Y
BNK 0801-3G0+145LC5Y 70 96 106 145
BNK 0801-3G2+145LC7Y
BNK 0801-3G0+175LC3Y
BNK 0801-3G0+175LC5Y 100 126 136 175
BNK 0801-3G2+175LC7Y
BNK 0801-3G0+225LC3Y
BNK 0801-3G0+225LC5Y 150 176 186 225
BNK 0801-3G2+225LC7Y

Note) A stainless steel type is also available for model BNK0801. When placing an order, add symbol “M” to the end of the model number.

(Example) BNK0801-3G0+115LC3Y M
T;Symbol for stainless steel type
For accuracy grades C3 and C5, clearance GT is also available as standard.

R15-142 51K

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

No. of threaded groo!

Lead (mm) 1

BCD (mm) 8.2
Thread minor diameter 73
(mm) )
Threading direction, Rightward, 1

ves

No. of circuits

1 turn X 3 rows

Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor

Basic dynamic load rating 0.64 0.64 0.64

17 Ca (kN)
Basic static load rating
. Caa (kN) 1.4 1.4 1.4
X-X arrow view
— Preload torque (N-m) [to1.8X10? — —
Spacer ball None None None
Rigidity value (N/um) 80
Circulation method Deflector
Unit: mm
Runout of the | Runout of the Flange tElr"no(;n ?f “\'Ie Lead angle accuracy Nut Shaft
screw shaft axis [nut circumference| perpendicularity esau rfg c°e° e Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.025 0.009 0.008 0.008 +0.008 0.008 0.024 0.29
0.025 0.012 0.01 0.01 +0.018 0.018 0.024 0.29
0.035 0.02 0.014 0.014 Travel distance: £0.05/300 0.024 0.29
0.03 0.009 0.008 0.008 +0.008 0.008 0.024 0.29
0.035 0.012 0.01 0.01 +0.018 0.018 0.024 0.29
0.05 0.02 0.014 0.014 Travel distance: +£0.05/300 0.024 0.29
0.03 0.009 0.008 0.008 +0.01 0.008 0.024 0.29
0.035 0.012 0.01 0.01 +0.02 0.018 0.024 0.29
0.05 0.02 0.014 0.014 Travel distance: +0.05/300 0.024 0.29
0.035 0.009 0.008 0.008 +0.01 0.008 0.024 0.29
0.05 0.012 0.01 0.01 +0.02 0.018 0.024 0.29
0.065 0.02 0.014 0.014 Travel distance: +0.05/300 0.024 0.29

Options=>RA15-335

TR 315-143
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BNK0802-3 Shaft diameter: 8; lead: 2

b I6H g3,
22
N PR
© 35 & g
88 E % ;‘é’ W FX Qo] 052 38 o L%
e e 2
q | | VR o ]
% L [ ¥ N = ‘ = \l
7 : g ) C
Oi; 91 e |eSS ]:[ L R: 0.2 or less 5
6.8 [ 1 [g] X s 7] M6X0.75
E-F |—
L1 4| 7 25 |75
9 L2 30
L3
Screw shaft length
Model No. Stroke
L4 L. Ls
BNK 0802-3RRG0+125LC3Y
BNK 0802-3RRG0+125LC5Y 40 75 86 125
BNK 0802-3RRG2+125LC7Y
BNK 0802-3RRG0+155LC3Y
BNK 0802-3RRG0+155LC5Y 70 105 116 155
BNK 0802-3RRG2+155LC7Y
BNK 0802-3RRG0+185LC3Y
BNK 0802-3RRG0+185LC5Y 100 135 146 185
BNK 0802-3RRG2+185LC7Y
BNK 0802-3RRG0+235LC3Y
BNK 0802-3RRG0+235LC5Y 150 185 196 235
BNK 0802-3RRG2+235LC7Y

Note) A stainless steel type is also available for model BNK0802. When placing an order, add symbol “M” to the end of the model number.
(Example) BNK0802-3RRG0+125LC3Y M

For accuracy grades C3 and C5, clearance GT is also available as standard.

R15-144 THIK

Download data by searching for the corresponding
model number on the Technical Support site.

J Symbol for stainless steel type

https://tech.thk.com




4-¢ 3.4 through hole

Ball Screw Specifications

Lead (mm) 2
BCD (mm) 8.3
Thread minor diameter 7
(mm)

Threading direction, Rightward, 1

No. of threaded grooves

No. of circuits

1 turn X 3 rows

Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 loss less
Basic dynamic load rating
19 Ca (kN) 1.4 1.4 14
(B;?aszﬁNs)tatic load rating 23 23 23
X-X arrow view
Preload torque (N-m) [to 2X107? — —
Spacer ball None None None
Rigidity value (N/um) 100
Circulation method Deflector
Unit: mm
Runoutofthe | Runout of the Flange | Runout of the Lead angle accuracy Nut | Shaft
screw shaft axis | nut circumference | perpendicularity | =7 n‘gce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.025 0.009 0.008 0.008 +0.008 0.008 0.034 0.27
0.025 0.012 0.01 0.01 +0.018 0.018 0.034 0.27
0.035 0.02 0.014 0.014 Travel distance: +£0.05/300 0.034 0.27
0.03 0.009 0.008 0.008 +0.01 0.008 0.034 0.27
0.035 0.012 0.01 0.01 +0.02 0.018 0.034 0.27
0.05 0.02 0.014 0.014 Travel distance: £0.05/300 0.034 0.27
0.03 0.009 0.008 0.008 +0.01 0.008 0.034 0.27
0.035 0.012 0.01 0.01 +0.02 0.018 0.034 0.27
0.05 0.02 0.014 0.014 Travel distance: +0.05/300 0.034 0.27
0.035 0.009 0.008 0.008 +0.01 0.008 0.034 0.27
0.05 0.012 0.01 0.01 +0.02 0.018 0.034 0.27
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.034 0.27

Options=>RA15-335

TR 15-145
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Finished Shaft Ends Precision Ball Screw
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BNK0810-3 Shaft diameter: 8; lead: 10
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Screw shaft length
Model No. Stroke
L L. Ls
BNK 0810-3GT+205LC5Y
100 154 166 205
BNK 0810-3G2+205LC7Y
BNK 0810-3GT+255LC5Y
150 204 216 255
BNK 0810-3G2+255LC7Y
BNK 0810-3GT+305LC5Y
200 254 266 305
BNK 0810-3G2+305LC7Y
BNK 0810-3GT+355LC5Y
250 304 316 355
BNK 0810-3G2+355LC7Y
BNK 0810-3GT+405LC5Y
300 354 366 405
BNK 0810-3G2+405LC7Y

Download data by searching for the corresponding i
1 5'1 46 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 10
5 BCD (mm) 8.4
4-p3.4 through hole 30 30° Thread minor diameter 6.7
("\7 s .
S Threading direction, )
OOQS No. of threaded grooves Rightward, 2
/ No. of circuits 1.5 turns X 2 rows
l Clearance symbol GT G2
\ Axial clearance (mm) | 0.005 or less | 0.02 or less
Basic dynamic load rating
Ca (kN) 2.16 2.16
Basic static load rating
Caa (kN) 3.82 3.82
20 Preload torque (N-m) — —
X-X arrow view Spacer ball None None
Rigidity value (N/um) 100
Circulation method End cap
Unit: mm
Runout of the | Runout of the Flange tElrjen:c;n ?cf)ct)r\fe Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity | =% rfegz ce | Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.05 0.012 0.01 0.01 +0.02 0.018 0.049 0.30
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.049 0.30
0.05 0.012 0.01 0.01 +0.023 | 0.018 0.049 0.30
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.049 0.30
0.05 0.012 0.01 0.01 +0.023 | 0.018 0.049 0.30
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.049 0.30
0.06 0.012 0.01 0.01 +0.023 | 0.018 0.049 0.30
0.075 0.02 0.014 0.014 Travel distance: £0.05/300 0.049 0.30
0.07 0.012 0.01 0.01 +0.025 | 0.018 0.049 0.30
0.09 0.02 0.014 0.014 Travel distance: £0.05/300 0.049 0.30

Options=>RA15-335

TR 15-147
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BNK1002-3 Shaft diameter: 10; lead: 2
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Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1002-3RRG0+143LC3Y
BNK 1002-3RRGO0+143LC5Y 50 85 97 143
BNK 1002-3RRG2+143LC7Y
BNK 1002-3RRG0+193LC3Y
BNK 1002-3RRG0+193LC5Y 100 135 147 193
BNK 1002-3RRG2+193LC7Y
BNK 1002-3RRG0+243LC3Y
BNK 1002-3RRG0+243LC5Y 150 185 197 243
BNK 1002-3RRG2+243LC7Y
BNK 1002-3RRG0+293LC3Y
BNK 1002-3RRG0+293LC5Y 200 235 247 293
BNK 1002-3RRG2+293LC7Y

Note) A stainless steel type is also available for model BNK1002. When placing an order, add symbol “M” to the end of the model number.

(Example) BNK1002-3RRG0+143LC3Y M
A Symbol for stainless steel type
For accuracy grades C3 and C5, clearance GT is also available as standard.

315-148 TR

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications
Lead (mm) 2
4-¢4.5 through hole BCD (mm) 10.3
Thread minor diameter 9
(mm)
[ Threading direction, .
y No. of threaded grooves Rightward, 1
\ No. of circuits 1turn X 3 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
Basic dynamic load rating
Ca (kN) 1.5 1.5 1.5
21 Basic static load rating
Caa (kN) 2.9 29 2.9
%X . Preload torque (N-m) [t0o2.5X10? — —
27 SITOW view Spacer ball None None None
Rigidity value (N/um) 100
Circulation method Deflector
Unit: mm
Runout of the Runout of the Flange tElrJ::(;n (r)gct)r\]/z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity | = rfg ce | Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.02 0.009 0.008 0.007 +0.008 0.008 0.045 0.47
0.035 0.012 0.01 0.011 +0.018 0.018 0.045 0.47
0.04 0.02 0.014 0.014 Travel distance: £0.05/300 0.045 0.47
0.03 0.009 0.008 0.007 +0.01 0.008 0.045 0.47
0.035 0.012 0.01 0.011 +0.02 0.018 0.045 0.47
0.04 0.02 0.014 0.014 Travel distance: £0.05/300 0.045 0.47
0.03 0.009 0.008 0.007 +0.01 0.008 0.045 0.47
0.04 0.012 0.01 0.011 +0.02 0.018 0.045 0.47
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.045 0.47
0.03 0.009 0.008 0.007 +0.012 0.008 0.045 0.47
0.04 0.012 0.01 0.011 +0.023 0.018 0.045 0.47
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.045 0.47

Options=>RA15-335

TR 15-149
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BNK1004-2.5 Shaft diameter: 10; lead: 4

/A b [EF
34 +
%g 24 10 EF
°§ % 83 M10X1 o%
2o C b 0,33 o €
o R - ]Z = & R
= :
7 i \ I s
R: 0.2 or less —
EF R: P.Z o‘r less
~—{L[ 0.003 [E-F ]
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L3
Screw shaft length
Model No. Stroke
L4 L. Ls
BNK 1004-2.5RRG0+180LC3Y
BNK 1004-2.5RRG0+180LC5Y 50 110 125 180
BNK 1004-2.5RRG2+180LC7Y
BNK 1004-2.5RRG0+230LC3Y
BNK 1004-2.5RRG0+230LC5Y 100 160 175 230
BNK 1004-2.5RRG2+230LC7Y
BNK 1004-2.5RRG0+280LC3Y
BNK 1004-2.5RRG0+280LC5Y 150 210 225 280
BNK 1004-2.5RRG2+280LC7Y
BNK 1004-2.5RRG0+330LC3Y
BNK 1004-2.5RRG0+330LC5Y 200 260 275 330
BNK 1004-2.5RRG2+330LC7Y
BNK 1004-2.5RRG0+380LC3Y
BNK 1004-2.5RRG0+380LC5Y 250 310 325 380
BNK 1004-2.5RRG2+380LC7Y
Note) For accuracy grades C3 and C5, clearance GT is also available as standard.
A15-150 THIK Tl ritos://toch ti.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications
4-¢ 4.5 through hole, ¢ 8 counter bore depth 4 |Lead (mm) 4
M6 BCD (mm) 10.5
20° 30° /(Greasing hole) Thread minor diameter 78
</’ (mm) )
Threading direction, .
@ No. of threaded grooves Rightward, 1
14 ) No. of circuits 2.5turns X 1 row
42 7) Clearance symbol GO GT G2
. 0.0050r | 0.02 or
% Axial clearance (mm) 0 less less
6 - - -
Basic dynamic load rating
Ca (kN) 21 34 34
28 Basic static load rating
Caa (kN) 2.7 54 54
9.8X10°*
X-X arrow view Preload torque (N-m) |, " oo 10 — —
Spacer ball 1:1 None None
Rigidity value (N/um) 50 100
Circulation method Return pipe
Unit: mm
Runoutofthe | Runout of the Flange tﬁ?g:;t ?:):)22 Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.02 0.009 0.008 0.008 +0.01 0.008 0.15 0.32
0.035 0.012 0.01 0.011 +0.02 0.018 0.15 0.32
0.04 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 0.32
0.03 0.009 0.008 0.008 +0.01 0.008 0.15 0.32
0.04 0.012 0.01 0.011 +0.02 0.018 0.15 0.32
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 0.32
0.03 0.009 0.008 0.008 +0.012 0.008 0.15 0.32
0.04 0.012 0.01 0.011 +0.023 0.018 0.15 0.32
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 0.32
0.04 0.009 0.008 0.008 +0.012 0.008 0.15 0.32
0.05 0.012 0.01 0.011 +0.023 0.018 0.15 0.32
0.065 0.02 0.014 0.014 Travel distance: +£0.05/300 0.15 0.32
0.04 0.009 0.008 0.008 +0.012 0.008 0.15 0.32
0.05 0.012 0.01 0.011 +0.023 0.018 0.15 0.32
0.065 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 0.32

Options=>RA15-335
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BNK1010-1.5 Shaft diameter: 10; lead: 10
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L3
Screw shaft length
Model No. Stroke
L L. Ls
BNK 1010-1.5RRG0+240LC5Y
100 167 185 240
BNK 1010-1.5RRG2+240LC7Y
BNK 1010-1.5RRG0+290LC5Y
150 217 235 290
BNK 1010-1.5RRG2+290LC7Y
BNK 1010-1.5RRG0+340LC5Y
200 267 285 340
BNK 1010-1.5RRG2+340LC7Y
BNK 1010-1.5RRG0+390LC5Y
250 317 335 390
BNK 1010-1.5RRG2+390LC7Y
BNK 1010-1.5RRG0+440LC5Y
300 367 385 440
BNK 1010-1.5RRG2+440LC7Y
Note) For accuracy grade C5, clearance GT is also standardized.
Download data by searching for the correspondin
1 5-1 52 ﬁﬁr“:« model number onythe Techr%’calSupport sitpe. 2 https://tech.thk.com




4-44.5 through hole, ¢ 8 counter bore depth 4

Ball Screw Specifications

Lead (mm) 10
M6 BCD (mm) 105
(Greasing hole) - -
Thread minor diameter 78
(mm) )
Threading direction, .
14 No. of threaded grooves Rightward, 1
b No. of circuits 1.5 turns X 1 row
42 Clearance symbol GO GT G2
(A,
0, . 0.0050r | 0.02 or
w Axial clearance (mm) 0 less less
Basic dynamic load rating
2 Ca (kKN) 1.3 21 2.1
Basic static load rating
Caa (kN) 1.6 3.1 3.1
X-X arrow view 9.8X10°
— Preload torque (N-m) 0dox10?] —
Spacer ball 1:1 None None
Rigidity value (N/um) 70 140
Circulation method Return pipe
Unit: mm
Runoutofthe | Runout of the Flange E?g:;t ‘::)g;z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.04 0.012 0.01 0.011 +0.02 0.018 0.17 0.5
0.055 0.02 0.014 0.014 Travel distance: +£0.05/300 0.17 0.5
0.04 0.012 0.01 0.011 +0.023 | 0.018 0.17 0.5
0.055 0.02 0.014 0.014 Travel distance: £0.05/300 0.17 0.5
0.05 0.012 0.01 0.011 +0.023 | 0.018 0.17 0.5
0.065 0.02 0.014 0.014 Travel distance: +0.05/300 0.17 0.5
0.05 0.012 0.01 0.011 +0.025 | 0.02 0.17 0.5
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.17 0.5
0.065 0.012 0.01 0.011 +0.025 | 0.02 0.17 0.5
0.08 0.02 0.014 0.014 Travel distance: £0.05/300 0.17 0.5

Options=>RA15-335
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Finished Shaft Ends Precision Ball Screw
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BNK1202-3 Shaft diameter: 12; lead: 2

12 825
e (D)
- NI
58
8 EE X ol 2
R
EE N &, N | | 57 ° P 2
2 —— /= = =
i | Vel | o v
7 M= = N A\
o2 — - - \ ] ‘ i @
© ‘ [N \ 3
R: 0.2 or less R:0.2 orless _M10x1
r 5] ‘ 10
E-F
L1 4 10 30 | 15
10 L2 45
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1202-3RRG0+154LC3Y
BNK 1202-3RRG0+154LC5Y 50 85 99 154
BNK 1202-3RRG2+154LC7Y
BNK 1202-3RRG0+204LC3Y
BNK 1202-3RRG0+204LC5Y 100 135 149 204
BNK 1202-3RRG2+204LC7Y
BNK 1202-3RRG0+254L.C3Y
BNK 1202-3RRG0+254LC5Y 150 185 199 254
BNK 1202-3RRG2+254LC7Y
BNK 1202-3RRG0+304LC3Y
BNK 1202-3RRG0+304LC5Y 200 235 249 304
BNK 1202-3RRG2+304LC7Y
BNK 1202-3RRG0+354LC3Y
BNK 1202-3RRG0+354LC5Y 250 285 299 354
BNK 1202-3RRG2+354LC7Y

Note) A stainless steel type is also available for model BNK1202. When placing an order, add symbol “M” to the end of the model number.

(Example) BNK1202-3RRGO0+154LC3Y M

815-154 TR

T Symbol for stainless steel type
For accuracy grades C3 and C5, clearance GT is also available as standard.

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 2
BCD (mm) 12.3
30° 30° PE—
4-¢44.5 through hole Thread minor diameter 1
(mm)
o Yoo e Rightward, 1
2% No. of circuits 1 turn X 3 rows
Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor
CB:z;sEﬁ'\(‘i)ynamic load rating 17 17 17
N (B;:l(ﬁNs)tatlc load rating 4031?0 36 36
0%10°
X arrow view Preload torque (N-m) t0 34X 102 — —
Spacer ball None None None
Rigidity value (N/um) 120
Circulation method Deflector
Unit: mm
Runoutof the | - Runout of the Flange tﬁlrjg:c;ﬂg;r)cfxt:/‘; Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity o Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.02 0.01 0.008 0.007 +0.008 0.008 0.05 0.71
0.035 0.012 0.01 0.011 +0.018 0.018 0.05 0.71
0.04 0.02 0.014 0.014 Travel distance: +0.05/300 0.05 0.71
0.03 0.01 0.008 0.007 +0.01 0.008 0.05 0.71
0.04 0.012 0.01 0.011 +0.02 0.018 0.05 0.71
0.055 0.02 0.014 0.014 Travel distance: +£0.05/300 0.05 0.71
0.03 0.01 0.008 0.007 +0.01 0.008 0.05 0.71
0.04 0.012 0.01 0.011 +0.02 0.018 0.05 0.71
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.05 0.71
0.04 0.01 0.008 0.007 +0.012 0.008 0.05 0.71
0.05 0.012 0.01 0.011 +0.023 0.018 0.05 0.71
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.05 0.71
0.04 0.01 0.008 0.007 +0.012 0.008 0.05 0.71
0.05 0.012 0.01 0.011 +0.023 0.018 0.05 0.71
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.05 0.71

Options=>RA15-335
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BNK1205-2.5 Shaft diameter: 12; lead: 5

b [EF 1250
/ H A 40
010 -
2 < X 2
. f S r 88 M10X1 cf
83 AN = i 9 ©
Sl ~ (4 Y )
o| = 2 _ i} | C’)Q/ = S ©
S | | | =
AN Er=s s
“ - O |\ Ee—=— = - ;
\p - -\ %
S | s[G]
|
R: 0.2 or less — F
X R: 0.2 or less
0003 [EF H— [ 1 [g] \
~—{L]0.003 [E-F]
0.1 E-F
0.9 5 10
7.9 L1 5/ 10 30 15
10 L2 45
L3
Screw shaft length
Model No. Stroke
L4 L. Ls
BNK 1205-2.5RRG0+180LC3Y
BNK 1205-2.5RRG0+180LC5Y 50 110 125 180
BNK 1205-2.5RRG2+180LC7Y
BNK 1205-2.5RRG0+230LC3Y
BNK 1205-2.5RRG0+230LC5Y 100 160 175 230
BNK 1205-2.5RRG2+230LC7Y
BNK 1205-2.5RRG0+280LC3Y
BNK 1205-2.5RRG0+280LC5Y 150 210 225 280
BNK 1205-2.5RRG2+280LC7Y
BNK 1205-2.5RRG0+330LC3Y
BNK 1205-2.5RRG0+330LC5Y 200 260 275 330
BNK 1205-2.5RRG2+330LC7Y
BNK 1205-2.5RRG0+380LC3Y
BNK 1205-2.5RRG0+380LC5Y 250 310 325 380
BNK 1205-2.5RRG2+380LC7Y
Note) For accuracy grades C3 and C5, clearance GT is also available as standard.
Download data by searching for the corresponding i
1 5-1 56 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




4-¢4.5 through hole, ¢ 8 counter bore depth 4

Ball Screw Specifications

M6 Lead (mm) 5
(Greasing hole) BCD (mm) 123
Thread minor diameter 9.6
(mm) )
Threading direction, .
15 \ No. of threaded grooves Rightward, 1
45 ' No. of circuits 2.5turns X 1 row
/ Clearance symbol GO GT G2
A
OOqO Axial clearance (mm) 0 0'?:S5S°r Oigisor
Basic dynamic load rating
3 Ca (kN) 2.3 3.7 3.7
Basic static load rating
. Caa (kN) 3.2 6.4 6.4
X-X arrow view 98%10°
Preload torque (N-m) to‘4 ox10d — —
Spacer ball 1:1 None None
Rigidity value (N/um) 60 120
Circulation method Return pipe
Unit: mm
Runoutofthe | Runout of the Flange tﬁ?g:;t ?:):)22 Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.02 0.009 0.008 0.008 +0.01 0.008 0.22 0.61
0.035 0.012 0.01 0.011 +0.02 0.018 0.22 0.61
0.04 0.02 0.014 0.014 Travel distance: +0.05/300 0.22 0.61
0.03 0.009 0.008 0.008 +0.01 0.008 0.22 0.61
0.04 0.012 0.01 0.011 +0.02 0.018 0.22 0.61
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.22 0.61
0.03 0.009 0.008 0.008 +0.012 0.008 0.22 0.61
0.04 0.012 0.01 0.011 +0.023 0.018 0.22 0.61
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.22 0.61
0.04 0.009 0.008 0.008 +0.012 0.008 0.22 0.61
0.05 0.012 0.01 0.011 +0.023 0.018 0.22 0.61
0.065 0.02 0.014 0.014 Travel distance: +£0.05/300 0.22 0.61
0.04 0.009 0.008 0.008 +0.012 0.008 0.22 0.61
0.05 0.012 0.01 0.011 +0.023 0.018 0.22 0.61
0.065 0.02 0.014 0.014 Travel distance: +0.05/300 0.22 0.61

Options=>RA15-335
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Finished Shaft Ends Precision Ball Screw
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BNK1208-2.6 Shaft diameter: 12; lead: 8
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L3

Screw shaft length
Model No. Stroke
L L2 Ls
BNK 1208-2.6RRG2+180LC7Y 50 110 125 180
BNK 1208-2.6RRG2+230LC7Y 100 160 175 230
BNK 1208-2.6RRG2+280LC7Y 150 210 225 280
BNK 1208-2.6RRG2+330LC7Y 200 260 275 330
BNK 1208-2.6RRG2+380LC7Y 250 310 325 380

Download data by searching for the corresponding i
1 5'1 58 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 8
4-¢4.5 through hole, ¢ 8 counter bore depth 4.5 BCD (mm) 12.65
30° 300 Thread minor diameter 97
(T\, M6 (mm) ’
| Greasing hole f irecti
y 2 ( g hole) Threading direction, Rightward, 1

No. of threaded grooves

No. of circuits

2.6 turns X 1 row

Clearance symbol G2
Axial clearance (mm) 0.02 or less
Basic dynamic load rating 47
Ca (kN) ’
Basic static load rating 75
Coa (kN) ’
X-X arrow view Preload torque (N-m) —
Spacer ball None
Rigidity value (N/um) 127
Circulation method Return pipe
Unit: mm
Runout of the Runout of the Flange t??en:;t ?;g\‘; Nut Shaft
screw shaft axis | nut circumference | perpendicularity n rfg i~ Lead angle accuracy mass mass
D H | J kg kg/m
0.04 0.02 0.014 0.014 Travel distance: +0.05/300 0.269 0.64
0.055 0.02 0.014 0.014 Travel distance: £0.05/300 0.269 0.64
0.055 0.02 0.014 0.014 Travel distance: £0.05/300 0.269 0.64
0.065 0.02 0.014 0.014 Travel distance: +0.05/300 0.269 0.64
0.065 0.02 0.014 0.014 Travel distance: £0.05/300 0.269 0.64

Options=>RA15-335
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BNK1402-3 Shaft diameter: 14; lead: 2

0
o le, %
/1l H JA - 23 E-F
S8 17 .6 o
o o o Q SN & S
3 R - / : sl 3 /9 2
| V| © < 0
!\ %Jﬁ N N ;
o R A C
OQ R: 0.2 or less ! R.Q.2 orless 10 06
115*014 LY
. I x :
~—L] 0.004 | E-F |
[L] 0.004 [E-F
L1 4/ 10 30 15
22 L2 45
L3
Screw shaft length
Model No. Stroke
L L. Ls
BNK 1402-3RRG0+166LC3Y
BNK 1402-3RRG0+166LC5Y 50 85 99 166
BNK 1402-3RRG2+166LC7Y
BNK 1402-3RRG0+216LC3Y
BNK 1402-3RRG0+216LC5Y 100 135 149 216
BNK 1402-3RRG2+216LC7Y
BNK 1402-3RRG0+266LC3Y
BNK 1402-3RRG0+266LC5Y 150 185 199 266
BNK 1402-3RRG2+266LC7Y
BNK 1402-3RRG0+316LC3Y
BNK 1402-3RRG0+316LC5Y 200 235 249 316
BNK 1402-3RRG2+316LC7Y
BNK 1402-3RRG0+416LC3Y
BNK 1402-3RRG0+416LC5Y 300 335 349 416
BNK 1402-3RRG2+416LC7Y

Note) A stainless steel type is also available for model BNK1402. When placing an order, add symbol “M” to the end of the model number.
(Example) BNK1402-3RRG0+166LC3Y M

Symbol for stainless steel type

For accuracy grades C3 and C5, clearance GT is also available as standard.

315-160 =K

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 2
BCD (mm) 14.3
4-¢5.5 through hole Thread minor diameter 13
(mm)
y Yoo e Rightward, 1
No. of circuits 1turn X 3 rows
Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor
cB:z;lséﬁi\(‘i)ynamic load rating 18 18 18
g?a&(ﬁl\f)ta“c load rating 43 43 43
X-X arrow view 29%10°
Preload torque (N-m) 0dox10?] —
Spacer ball None None None
Rigidity value (N/um) 140
Circulation method Deflector
Unit: mm
Runoutof the | - Runout of the Flange E?g:;;‘:g&z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity o Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.02 0.01 0.008 0.009 +0.008 0.008 0.15 1.0
0.025 0.012 0.01 0.012 +0.018 0.018 0.15 1.0
0.04 0.02 0.014 0.014 Travel distance: £0.05/300 0.15 1.0
0.025 0.01 0.008 0.009 +0.01 0.008 0.15 1.0
0.03 0.012 0.01 0.012 +0.02 0.018 0.15 1.0
0.045 0.02 0.014 0.014 Travel distance: £0.05/300 0.15 1.0
0.025 0.01 0.008 0.009 +0.01 0.008 0.15 1.0
0.03 0.012 0.01 0.012 +0.02 0.018 0.15 1.0
0.045 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 1.0
0.03 0.01 0.008 0.009 +0.012 0.008 0.15 1.0
0.04 0.012 0.01 0.012 +0.023 0.018 0.15 1.0
0.055 0.02 0.014 0.014 Travel distance: £0.05/300 0.15 1.0
0.04 0.01 0.008 0.009 +0.013 0.01 0.15 1.0
0.05 0.012 0.01 0.012 +0.025 0.02 0.15 1.0
0.06 0.02 0.014 0.014 Travel distance: +0.05/300 0.15 1.0

Options=>RA15-335
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BNK1404-3 Shaft diameter: 14; lead: 4
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[L] 0.004 [E-F
L1 10 30 15
22 L2 45
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1404-3RRG0+230LC3Y
BNK 1404-3RRG0+230LC5Y 100 148 163 230
BNK 1404-3RRG2+230LC7Y
BNK 1404-3RRG0+280LC3Y
BNK 1404-3RRG0+280LC5Y 150 198 213 280
BNK 1404-3RRG2+280LC7Y
BNK 1404-3RRG0+330LC3Y
BNK 1404-3RRG0+330LC5Y 200 248 263 330
BNK 1404-3RRG2+330LC7Y
BNK 1404-3RRG0+430LC3Y
BNK 1404-3RRG0+430LC5Y 300 348 363 430
BNK 1404-3RRG2+430LC7Y
BNK 1404-3RRG0+530LC3Y
BNK 1404-3RRG0+530LC5Y 400 448 463 530
BNK 1404-3RRG2+530LC7Y

Note) A stainless steel type is also available for model BNK1404. When placing an order, add symbol “M” to the end of the model number.
(Example) BNK1404-3RRG0+230LC3Y M

For accuracy grades C3 and C5, clearance GT is also available as standard.

15-162 TR

Download data by searching for the corresponding
model number on the Technical Support site.

Symbol for stainless steel type

https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 4
. BCD (mm) 14.65
30 300 - -
4-¢5.5 through hole Thread minor diameter 122
(mm)
y Yoo e Rightward, 1
No. of circuits 1 turn X 3 rows
N Clearance symbol GO GT G2
9 ‘ Axial clearance (mm) 0 0'?:S5S°r Oigisor
" CB:z;sEﬁ'\(‘i)ynamlc load rating 4.2 4.2 42
g?a&(ﬁl\f)ta“c load rating 76 76 76
X-X arrow view .
Preload torque (N-m) 9'8X103_ — —
t0 6.9X107
Spacer ball None None None
Rigidity value (N/um) 190
Circulation method Deflector
Unit: mm
Runoutof the | - Runout of the Flange E?g:;;‘:g&z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity o Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.025 0.01 0.008 0.009 +0.01 0.008 0.13 0.8
0.03 0.012 0.01 0.012 +0.02 0.018 0.13 0.8
0.045 0.02 0.014 0.014 Travel distance: £0.05/300 0.13 0.8
0.025 0.01 0.008 0.009 +0.01 0.008 0.13 0.8
0.03 0.012 0.01 0.012 +0.02 0.018 0.13 0.8
0.045 0.02 0.014 0.014 Travel distance: £0.05/300 0.13 0.8
0.03 0.01 0.008 0.009 +0.012 0.008 0.13 0.8
0.04 0.012 0.01 0.012 +0.023 0.018 0.13 0.8
0.055 0.02 0.014 0.014 Travel distance: +0.05/300 0.13 0.8
0.04 0.01 0.008 0.009 +0.013 0.01 0.13 0.8
0.05 0.012 0.01 0.012 +0.025 0.02 0.13 0.8
0.06 0.02 0.014 0.014 Travel distance: £0.05/300 0.13 0.8
0.045 0.01 0.008 0.009 +0.015 0.01 0.13 0.8
0.055 0.012 0.01 0.012 +0.027 0.02 0.13 0.8
0.075 0.02 0.014 0.014 Travel distance: +0.05/300 0.13 0.8

Options=>RA15-335
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BNK1408-2.5 Shaft diameter: 14; lead: 8

46 1] D JEF]
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R: 0.2 or less — A
~ R: 0.2 or less
[L] 0.004 [EFl{— [ 1[G X
014 1] 0.004 | E-F
115 ¢ / J E-F
9.15°¢" 5 110
L1 510 30 15
22 L2 45
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1408-2.5RRG0+321LC5Y
BNK 1408-2.5RRG2+321LC7Y 150 239 254 321
BNK 1408-2.5RRG0+371LC5Y
BNK 1408-2.5RRG2+371LC7Y 200 289 304 37
BNK 1408-2.5RRG0+421LC5Y
BNK 1408-2.5RRG2+421LC7Y 250 339 354 421
BNK 1408-2.5RRG0+471LC5Y
BNK 1408-2.5RRG2+471LC7Y 300 389 404 4n
BNK 1408-2.5RRG0+521LC5Y
BNK 1408-2.5RRG2+521LC7Y 350 439 454 521
BNK 1408-2.5RRG0+571LC5Y
BNK 1408-2.5RRG2+571LC7Y 400 489 504 571
BNK 1408-2.5RRG0+621LC5Y
BNK 1408-2.5RRG2+621LC7Y 450 539 554 621
BNK 1408-2.5RRG0+671LC5Y
BNK 1408-2.5RRG2+671LC7Y 500 589 604 671
BNK 1408-2.5RRG0+721LC5Y
BNK 1408-2.5RRG2+721LC7Y 550 639 654 21
BNK 1408-2.5RRG0+771LC5Y
BNK 1408-2.5RRG2+771LC7Y 600 689 704 7
BNK 1408-2.5RRG0+871LC5Y
BNK 1408-2.5RRG2+871LC7Y 700 789 804 871

Note) For accuracy grade C5, clearance GT is also standardized.
Plug the unused oil hole before using the product.

Download data by searching for the corresponding i
1 5'1 64 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications
4-¢ 5.5 through hole, ¢ 9.5 counter bore depth 5.5 Lead (mm) 8
M6 BCD (mm) 14.75
20° 30° -
</’ (Greasing hole) Thread minor diameter 12
=t (mm) i
Threading direction, .
\ No. of threaded grooves Rightward, 1
L No. of circuits 2.5turns X 1 row
% Clearance symbol GO GT G2
45 . 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
Basic dynamic load rating
34 Ca (kN) 4.3 6.9 6.9
Basic static load rating
X-X arrow view Coa (kN) 58 s "5
2X10?
Preload torque (N-m) 078x10? —
Spacer ball 1:1 None None
Rigidity value (N/um) 80 150
Circulation method Return pipe
Unit: mm w
9
Runoutofthe | Runout of the Flange E?g:;t ?:,::,2 Lead angle accuracy Nut Shaft =
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass g
travel distance | Fluctuation o
D H I J error kg kg/m 3
0.035 0.015 0.011 0.012 +0.023 0.018 0.29 0.84
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84 -
0.035 0.015 0.011 0.012 +0.023 | 0.018 0.29 0.84
0.055 0.03 0.018 0.014 Travel distance: £0.05/300 0.29 0.84
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.29 0.84
0.06 0.03 0.018 0.014 Travel distance: £0.05/300 0.29 0.84
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.29 0.84
0.06 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.29 0.84
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.29 0.84
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.29 0.84
0.05 0.015 0.011 0.012 +0.03 | 0.023 0.29 0.84
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.29 0.84
0.09 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.29 0.84
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.29 0.84
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.29 0.84
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.29 0.84
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.29 0.84
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.29 0.84

Options=MR15-335 "|__|'|'_|=|r|_'|=« 15-165



BNK1510-5.6 Shaft diameter: 15; lead: 10

" £/ D JEF
/ H [A 0
A e B T STORT 12025 EF
38 -3 05 X S |v|12><1°§
509 3 = B & £
o o S ! Q(l’ o Q(? e
2 < | (SR © -
I A ®
i NEEERY Ay A4
5 i \ o
FI ! E 2
R: 0.2 or less
R: 0.2 or less
[L]0.004 [E-F— [L] 1T |Gk
115+014 1]0.004 |E-F
219 0
9.1575" 5 110]
L1 510 30 15
22 L2 45
L3
Screw shaft length
Model No. Stroke
L L. Ls
BNK 1510-5.6G0+321LC5Y
BNK 1510-5.6G2+321LC7Y 150 239 254 321
BNK 1510-5.6G0+371LC5Y
BNK 1510-5.6G2+371LC7Y 200 289 304 371
BNK 1510-5.6G0+421LC5Y
BNK 1510-5.6G2+421LC7Y 250 339 354 421
BNK 1510-5.6G0+471LC5Y
BNK 1510-5.6G2+471LC7Y 300 389 404 471
BNK 1510-5.6G0+521LC5Y
BNK 1510-5.6G2+521LC7Y 350 439 454 521
BNK 1510-5.6G0+571LC5Y
BNK 1510-5.6G2+571LC7Y 400 489 504 571
BNK 1510-5.6G0+621LC5Y
BNK 1510-5.6G2+621LC7Y 450 539 554 621
BNK 1510-5.6G0+671LC5Y
BNK 1510-5.6G2+671LC7Y 500 589 604 671
BNK 1510-5.6G0+721LC5Y
BNK 1510-5.6G2+721LC7Y 550 639 654 721
BNK 1510-5.6G0+771LC5Y
BNK 1510-5.6G2+771LC7Y 600 689 704 7
BNK 1510-5.6G0+871LC5Y
BNK 1510-5.6G2+871LC7Y 700 789 804 871
BNK 1510-5.6G0+971LC5Y
BNK 1510-5.6G2+971LC7Y 800 889 904 971

Note) For accuracy grade C5, clearance GT is also standardized.

Download data by searching for the corresponding i
1 5'1 66 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




4-¢ 5.5 through hole, ¢ 9.5 counter bore depth 5.5

511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

v 3 M6%0.75 Lead (mm) 10
:/' 0 (Greasing hole) BCD (mm) 15.75
Thread minor diameter 125
(mm) )
Threading direction, .
No. of threaded grooves Rightward, 2
No. of circuits 2.8 turns X 2 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
X-X arrow view cB)z;szr;[\(ji)ynamlc load rating 9 143 143
Basic static load rating
Caa (kN) 13.9 27.9 27.9
2X10?
Preload torque (N-m) 0o8x10?] —
Spacer ball 1:1 None None
Rigidity value (N/um) 190 350
Circulation method End cap
Unit: mm
Runoutofthe | Runout of the Flange E?g:;t ?:,::,2 Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.035 0.015 0.011 0.012 +0.023 0.018 0.22 0.76
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.035 0.015 0.011 0.012 +0.023 | 0.018 0.22 0.76
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.22 0.76
0.06 0.03 0.018 0.014 Travel distance: £0.05/300 0.22 0.76
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.22 0.76
0.06 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.22 0.76
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.22 0.76
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.22 0.76
0.05 0.015 0.011 0.012 +0.03 | 0.023 0.22 0.76
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.22 0.76
0.09 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.22 0.76
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.22 0.76
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.22 0.76
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.22 0.76
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.22 0.76
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76
0.085 0.015 0.011 0.012 +0.04 | 0.027 0.22 0.76
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.22 0.76

Options=>RA15-335
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BNK1520-3 Shaft diameter: 15; lead: 20
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1.5
+0.1
9.157 _I5 ] 110]
L1 8110 30 15
22 L2 45
L3
Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1520-3G0+321LC5Y
BNK 1520-3G2+321LC7Y 150 236 254 321
BNK 1520-3G0+371LC5Y
BNK 1520-3G2+371LC7Y 200 286 304 371
BNK 1520-3G0+421LC5Y
BNK 1520-3G2+421LC7Y 250 336 354 421
BNK 1520-3G0+471LC5Y
BNK 1520-3G2+471LC7Y 300 386 404 4n
BNK 1520-3G0+521LC5Y
BNK 1520-3G2+521LC7Y 350 436 454 521
BNK 1520-3G0+571LC5Y
BNK 1520-3G2+571LC7Y 400 486 504 571
BNK 1520-3G0+621LC5Y
BNK 1520-3G2+621LC7Y 450 536 554 621
BNK 1520-3G0+671LC5Y
BNK 1520-3G2+671LC7Y 500 586 604 671
BNK 1520-3G0+721LC5Y
BNK 1520-3G2+721LC7Y 550 636 654 721
BNK 1520-3G0+771LC5Y
BNK 1520-3G2+771LC7Y 600 686 704 7
BNK 1520-3G0+871LC5Y
BNK 1520-3G2+871LC7Y 700 786 804 871
BNK 1520-3G0+971LC5Y
BNK 1520-3G2+971LC7Y 800 886 904 971

Note) For accuracy grade C5, clearance GT is also standardized.

Download data by searching for the corresponding i
1 5'1 68 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




4-45.5 through hole, ¢ 9.5 counter bore depth 5.5

511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 20
BCD (mm) 15.75
Thread minor diameter
(mm) 12.5
Threading direction, .
No. of threaded grooves Rightward, 2
No. of circuits 1.5 turns X 2 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
XX arrow view CB:ZSEE '\(‘i)ynamic load rating 5.1 8 8
Basic static load rating
Caa (kN) 7.9 15.8 15.8
2X10?
Preload torque (N-m) 088x10?] —
Spacer ball 1:1 None None
Rigidity value (N/um) 110 200
Circulation method End cap
Unit: mm
Runoutofthe | Runout of the Flange E?g:;t ?:,::,2 Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.035 0.015 0.011 0.012 +0.023 0.018 0.32 1.05
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.035 0.015 0.011 0.012 +0.023 | 0.018 0.32 1.05
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.32 1.05
0.06 0.03 0.018 0.014 Travel distance: £0.05/300 0.32 1.05
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.32 1.05
0.06 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.32 1.05
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.32 1.05
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.32 1.05
0.05 0.015 0.011 0.012 +0.03 | 0.023 0.32 1.05
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.32 1.05
0.09 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.32 1.05
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.32 1.05
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.32 1.05
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.32 1.05
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.32 1.05
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05
0.085 0.015 0.011 0.012 +0.04 | 0.027 0.32 1.05
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.32 1.05

Options=>RA15-335
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BNK1616-3.6 Shaft diameter: 16; lead: 16
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Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 1616-3.6G0+321LC5Y
BNK 1616-3.6G2+321LC7Y 150 234 254 321
BNK 1616-3.6G0+371LC5Y
BNK 1616-3.6G2+371LC7Y 200 284 304 37
BNK 1616-3.6G0+421LC5Y
BNK 1616-3.6G2+421LC7Y 250 334 354 421
BNK 1616-3.6G0+471LC5Y
BNK 1616-3.6G2+471LC7Y 300 384 404 4n
BNK 1616-3.6G0+521LC5Y
BNK 1616-3.6G2+521LC7Y 350 434 454 521
BNK 1616-3.6G0+571LC5Y
BNK 1616-3.6G2+571LC7Y 400 484 504 571
BNK 1616-3.6G0+621LC5Y
BNK 1616-3.6G2+621LC7Y 450 534 554 621
BNK 1616-3.6G0+671LC5Y
BNK 1616-3.6G2+671LC7Y 500 584 604 671
BNK 1616-3.6G0+721LC5Y
BNK 1616-3.6G2+721LC7Y 550 634 654 21
BNK 1616-3.6G0+771LC5Y
BNK 1616-3.6G2+771LC7Y 600 684 704 7
BNK 1616-3.6G0+871LC5Y
BNK 1616-3.6G2+871LC7Y 700 784 804 871
BNK 1616-3.6G0+971LC5Y
BNK 1616-3.6G2+971LC7Y 800 884 904 71

Note) For accuracy grade C5, clearance GT is also standardized.

Download data by searching for the corresponding i
1 5'1 70 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

4-¢5.5 through hole, ¢ 9.5 counter bore depth 5.5 2l SR SRR
M6x0.75 Lead (mm) 16
30°__ 30° -
(* (Greasing hole) BCD (mm) 16.65
Thread minor diameter
V=
Q). (mm) o7
Threading direction, .
No. of threaded grooves Rightward, 2
No. of circuits 1.8 turns X 2 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
Axial clearance (mm) 0 less less
~ ; Basic dynamic load rating
X-X arrow view Ca (kN) 4.4 71 71
Basic static load rating
Caa (kN) 7.2 14.3 14.3
2X10?
Preload torque (N-m) 0o8x10?] —
Spacer ball 1:1 None None
Rigidity value (N/um) 120 230
Circulation method End cap
Unit: mm g
Runoutofthe | Runout of the Flange E?g:;t ?:,::,2 Lead angle accuracy Nut Shaft =
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass g
travel distance | Fluctuation o
D H I J error kg kg/m 3
0.035 0.015 0.011 0.012 +0.023 0.018 0.2 1.25
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25 -
0.035 0.015 0.011 0.012 +0.023 | 0.018 0.2 1.25
0.055 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.2 1.25
0.06 0.03 0.018 0.014 Travel distance: £0.05/300 0.2 1.25
0.04 0.015 0.011 0.012 +0.025 | 0.02 0.2 1.25
0.06 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.2 1.25
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.2 1.25
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.2 1.25
0.05 0.015 0.011 0.012 +0.03 | 0.023 0.2 1.25
0.075 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.2 1.25
0.09 0.03 0.018 0.014 Travel distance: +£0.05/300 0.2 1.25
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.2 1.25
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.2 1.25
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.2 1.25
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.2 1.25
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.2 1.25
0.12 0.03 0.018 0.014 Travel distance: +0.05/300 0.2 1.25
0.085 0.015 0.011 0.012 +0.04 | 0.027 0.2 1.25
0.12 0.03 0.018 0.014 Travel distance: £0.05/300 0.2 1.25

Options=MR15-335 "|_|_'|_H|_'|=« N15-171



BNK2010-2.5 Shaft diameter: 20; lead: 10
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Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 2010-2.5RRG0+499LC5Y
300 389 414 499
BNK 2010-2.5RRG2+499LC7Y
BNK 2010-2.5RRG0+599LC5Y
400 489 514 599
BNK 2010-2.5RRG2+599LC7Y
BNK 2010-2.5RRG0+699LC5Y
500 589 614 699
BNK 2010-2.5RRG2+699LC7Y
BNK 2010-2.5RRG0+799LC5Y
600 689 714 799
BNK 2010-2.5RRG2+799LC7Y
BNK 2010-2.5RRG0+899LC5Y
700 789 814 899
BNK 2010-2.5RRG2+899LC7Y
BNK 2010-2.5RRG0+999LC5Y
800 889 914 999
BNK 2010-2.5RRG2+999LC7Y
BNK 2010-2.5RRG0+1099LC5Y
900 989 1014 1099
BNK 2010-2.5RRG2+1099LC7Y
BNK 2010-2.5RRG0+1199LC5Y
1000 1089 1114 1199
BNK 2010-2.5RRG2+1199LC7Y
BNK 2010-2.5RRG0+1299LC5Y
1100 1189 1214 1299
BNK 2010-2.5RRG2+1299LC7Y

Note) For accuracy grade C5, clearance GT is also standardized.
Plug the unused oil hole before using the product.

Download data by searching for the corresponding i
1 5'1 72 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Finished Shaft Ends Precision Ball Screw

4-4 6.6 through hole, ¢ 11 counter bore depth 6.5 Ball Screw Specifications
a0 300 MG Lead (mm) 10
(Greasing hole) BCD (mm) 21
R ;I'mh:ﬁ)ad minor diameter 16.4
\ Yoo e Rightward, 1
PCD No. of circuits 2.5turns X 1 row
N Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?:S5S°r Oigisor
‘ CB:z;sEﬁ'\(‘i)ynamic load rating 7 11 11
XX arrow view Basic static load rating 11 22 29
Coa (kN)
Preload torque (N-m) t029>.<81>? w0 —
Spacer ball 1 None None
Rigidity value (N/um) 110 210
Circulation method Return pipe
Unit: mm
Runoutof the | - Runout of the Flange tﬁlrjg:c;ﬂg;r)cfxt:/‘; Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity o Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.04 0.015 0.011 0.012 +0.025 0.02 0.58 1.81
0.06 0.03 0.018 0.014 Travel distance: £0.05/300 0.58 1.81
0.05 0.015 0.011 0.012 +0.027 | 0.02 0.58 1.81
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.58 1.81
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.58 1.81
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.58 1.81
0.065 0.015 0.011 0.012 +0.035 | 0.025 0.58 1.81
0.09 0.03 0.018 0.014 Travel distance: +0.05/300 0.58 1.81
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.58 1.81
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.58 1.81
0.085 0.015 0.011 0.012 +0.04 | 0.027 0.58 1.81
0.12 0.03 0.018 0.014 Travel distance: £0.05/300 0.58 1.81
0.1 0.015 0.011 0.012 +0.04 | 0.027 0.58 1.81
0.15 0.03 0.018 0.014 Travel distance: £0.05/300 0.58 1.81
0.11 0.015 0.011 0.012 +0.046 | 0.03 0.58 1.81
0.15 0.03 0.018 0.014 Travel distance: +0.05/300 0.58 1.81
0.15 0.015 0.011 0.012 +0.046 | 0.03 0.58 1.81
0.19 0.03 0.018 0.014 Travel distance: +£0.05/300 0.58 1.81
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BNK2020-3.6 Shaft diameter: 20; lead: 20
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Screw shaft length
Model No. Stroke
L+ L. Ls
BNK 2020-3.6G0+520LC5Y
300 410 435 520
BNK 2020-3.6G2+520LC7Y
BNK 2020-3.6G0+620LC5Y
400 510 535 620
BNK 2020-3.6G2+620LC7Y
BNK 2020-3.6G0+720LC5Y
500 610 635 720
BNK 2020-3.6G2+720LC7Y
BNK 2020-3.6G0+820LC5Y
600 710 735 820
BNK 2020-3.6G2+820LC7Y
BNK 2020-3.6G0+920LC5Y
700 810 835 920
BNK 2020-3.6G2+920LC7Y
BNK 2020-3.6G0+1020LC5Y
800 910 935 1020
BNK 2020-3.6G2+1020LC7Y
BNK 2020-3.6G0+1120LC5Y
900 1010 1035 1120
BNK 2020-3.6G2+1120LC7Y
BNK 2020-3.6G0+1220LC5Y
1000 1110 1135 1220
BNK 2020-3.6G2+1220LC7Y
BNK 2020-3.6G0+1320LC5Y
1100 1210 1235 1320
BNK 2020-3.6G2+1320LC7Y

Note) For accuracy grade C5, clearance GT is also standardized.

Download data by searching for the corresponding i
1 5'1 74 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




4-4 6.6 through hole, ¢ 11 counter bore depth 6.5

M6X0.75

511E

Finished Shaft Ends Precision Ball Screw

Ball Screw Specifications

Lead (mm) 20
(Greasing hole) BCD (mm) 2075
;I'mh:ﬁ)ad minor diameter 175
\ Yoo e Rightward, 2
D / No. of circuits 1.8 turns X 2 rows
" ‘% Clearance symbol GO GT G2
Axial clearance (mm) 0 0'?£S5S°r Oigisor
cB)z;sér;[\(ji)ynamic load rating 7 11 11
X-X arrow view (B;:l(ﬁNs)tatlc load rating| , 4 247 247
Preload torque (N-m) t029>.<81>? 12 0ol — —
Spacer ball 1:1 None None
Rigidity value (N/um) 160 290
Circulation method End cap
Unit: mm
Runoutof the | - Runout of the Flange E?g:;;?g&z Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity o Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.05 0.015 0.011 0.012 +0.027 0.02 0.39 2.04
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.39 2.04
0.05 0.015 0.011 0.012 +0.03 | 0.023 0.39 2.04
0.075 0.03 0.018 0.014 Travel distance: £0.05/300 0.39 2.04
0.065 0.015 0.011 0.012 +0.03 | 0.023 0.39 2.04
0.09 0.03 0.018 0.014 Travel distance: £0.05/300 0.39 2.04
0.085 0.015 0.011 0.012 +0.035 | 0.025 0.39 2.04
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.39 2.04
0.085 0.015 0.011 0.012 +0.04 | 0.027 0.39 2.04
0.12 0.03 0.018 0.014 Travel distance: +£0.05/300 0.39 2.04
0.11 0.015 0.011 0.012 +0.04 | 0.027 0.39 2.04
0.15 0.03 0.018 0.014 Travel distance: £0.05/300 0.39 2.04
0.1 0.015 0.011 0.012 +0.046 | 0.03 0.39 2.04
0.15 0.03 0.018 0.014 Travel distance: £0.05/300 0.39 2.04
0.11 0.015 0.011 0.012 +0.046 | 0.03 0.39 2.04
0.15 0.03 0.018 0.014 Travel distance: +£0.05/300 0.39 2.04
0.15 0.015 0.011 0.012 +0.046 | 0.03 0.39 2.04
0.19 0.03 0.018 0.014 Travel distance: +£0.05/300 0.39 2.04
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BNK2520-3.6 Shaft diameter: 25; lead: 20

o G D EF]
2203
30 12 11 -
g8 6 E-F
e X _
o g S - | o g
I S HE 85 M20x1 ©F
T 2 o™ i 2 o 9 5
oNO. = %) e > Q Ny ©
g e //E S Q S
SRR Q
// DRI = A4
e (@)
R
[F] !
R.0.2orless ‘ R: 0.2 or less
L[ 1 g
1] 0.004 [E-F}+ 1] 0.004 [E-F |
1.35 +8'14 L 10 16
15.35 3" L1 10[, 20 53 27
31 L2 80
L3
Screw shaft length
Model No. Stroke
L L. Ls
BNK 2520-3.6G0+751LC5Y
500 610 640 751
BNK 2520-3.6G2+751LC7Y
BNK 2520-3.6G0+851LC5Y
600 710 740 851
BNK 2520-3.6G2+851LC7Y
BNK 2520-3.6G0+1051LC5Y
800 910 940 1051
BNK 2520-3.6G2+1051LC7Y
BNK 2520-3.6G0+1251LC5Y
1000 1110 1140 1251
BNK 2520-3.6G2+1251LC7Y
BNK 2520-3.6G0+1451LC5Y
1200 1310 1340 1451
BNK 2520-3.6G2+1451LC7Y
BNK 2520-3.6G0+1651LC5Y
1400 1510 1540 1651
BNK 2520-3.6G2+1651LC7Y
BNK 2520-3.6G0+1851LC5Y
1600 1710 1740 1851
BNK 2520-3.6G2+1851LC7Y
Note) For accuracy grade C5, clearance GT is also standardized.
Download data by searching for the correspondin
1 5-1 76 ﬁﬁr“:« model number onythe Techr%’calSupport sitpe. 2 https://tech.thk.com




4-4 6.6 through hole, ¢ 11 counter bore depth 6.5

511E

Finished Shaft Ends Precision Ball Screw

M6 Ball Screw Specifications
a (Greasing hole) Lead (mm) 20
BCD (mm) 26
1 Thread minor diameter
(mm) 21.9
Threading direction, )
No. of threaded grooves Rightward, 2
66 No. of circuits 1.8 turns X 2 rows
Clearance symbol GO GT G2
. 0.0050r | 0.02 or
‘ Axial clearance (mm) 0 less less
Basic dynamic load rating
49 Ca (kN) 10.5 16.7 16.7
Basic static load rating
X-X arrow view Coa (kN) 19 38 8
4.9X10?
Preload torque (N-m) 022x107| —
Spacer ball 1:1 None None
Rigidity value (N/um) 190 360
Circulation method End cap
Unit: mm
Runoutofthe | Runout of the Flange tﬁ?g:;t ?:):)22 Lead angle accuracy Nut Shaft
screw shaft axis | nut circumference | perpendicularity - rfgce Representative mass mass
travel distance | Fluctuation
D H | J error kg kg/m
0.055 0.015 0.011 0.013 +0.03 0.023 0.53 3.03
0.07 0.03 0.018 0.02 Travel distance: +£0.05/300 0.53 3.03
0.065 0.015 0.011 0.013 +0.035 | 0.025 0.53 3.03
0.085 0.03 0.018 0.02 Travel distance: £0.05/300 0.53 3.03
0.085 0.015 0.011 0.013 +0.04 | 0.027 0.53 3.03
0.1 0.03 0.018 0.02 Travel distance: £0.05/300 0.53 3.03
0.11 0.015 0.011 0.013 +0.046 | 0.03 0.53 3.03
0.13 0.03 0.018 0.02 Travel distance: +0.05/300 0.53 3.03
0.11 0.015 0.011 0.013 +0.054 | 0.035 0.53 3.03
0.13 0.03 0.018 0.02 Travel distance: £0.05/300 0.53 3.03
0.14 0.015 0.011 0.013 +0.054 | 0.035 0.53 3.03
0.17 0.03 0.018 0.02 Travel distance: +0.05/300 0.53 3.03
0.14 0.015 0.011 0.013 +0.065 | 0.04 0.53 3.03
0.17 0.03 0.018 0.02 Travel distance: £0.05/300 0.53 3.03

Options=>RA15-335

TR B15-177
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Precision Ball Screw

Point of Selection RA15-8
Options A15-336
Model No. RA15-353
Precautions on Use A15-358
Accessories for Lubrication [24-1
B Mounting Procedure and Maintenance E15-104
Lead Angle Accuracy AN15-11
Accuracy of the Mounting Surface AN15-14
Axial Clearance RA15-19
Maximum Length of the Screw Shaft [15-24
DN Value A15-33
Support Unit A15-300
Recommended Shapes of Shaft Ends 15-308
Dimensions of Each Model with an Option Attached RA15-344

15-178 TR



For THK Precision Ball Screws, a wide array of precision-ground screw shafts and ball screw nuts
are available as standard to meet diversified applications.

Structure and Features

[Combinations of Various shaft Diameters and Leads]
You can select the combination of a shaft diameter and a lead that meet the intended use from the

various nut types and the screw shaft leads. Those nut types include the return-pipe nuts, which
represent the most extensive variations among the series, the compact simple nuts and the large-

lead end-cap nuts.

[Screw Shaft Standard Products (Unfinished Shaft Ends/Finished Shaft Ends) Available]

The unfinished shaft end types, which are mass manufactured by cutting the standardized screw
shafts to the standard lengths; and those with finished shaft ends, for which the screw shaft ends
are machined to match the corresponding support units, are available as the standard.

[Accuracy Standards Compliant with JIS (ISO)]
The precision of the ball screw is controlled in accordance with JIS standards (JIS B1192-1997) and

ISO 3408.
Precision Ball Screw |
Rolled Ball Screw
Accuracy grades | CO ¢t | c2 | e | o5 ct | cs | cuwo
Type Series symbol Grade Remarks

C 0,1,3,5 JIS series
For positioning

Cp 1,3,5

1ISO compliant

For transport Ct 1,3,5,7,10

[Options that Meet the Environment are Available]
Options are available consisting of a lubricator (QZ), which enables the maintenance interval to be
significantly extended, and a wiper ring (W), which improves the ability to remove foreign materials

in adverse environments.

TR 15-179
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Precision Ball Screw
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Types and Features

[Preload Type]

Model BIF-V

The right and the left screws are provided with
a phase in the middle of the ball screw nut, and
an axial clearance is set at a below-zero value
(under a preload). This compact model is ca-
pable of a smooth motion.

Specification Table=15-184

Model DIK

The right and the left screws are provided with
a phase in the middle of the ball screw nut, and
an axial clearance is set at a below-zero value
(under a preload). This compact model is ca-
pable of a smooth motion.

Models BNFN-V/BNFN

The most common type with a preload provided
via a spacer between the two combined ball
screw nuts to eliminate the backlash. It can
be mounted using the bolt holes drilled on the
flange.

Model DKN

A preload is provided via a spacer between
the two combined ball screw nuts to achieve a
below-zero axial clearance (under a preload).

315-180 TR




Precision Ball Screw

Model BLW Specification Table=I15-203

Since a preload is provided through a spacer
between two large lead nuts, high-speed feed
without by backlash is ensured.

[No Preload Type]

Models BNF-V/BNF

The simplest type with a single ball screw nut. It
is designed to be mounted using the bolt holes
drilled on the flange.

Model DK

The most compact type, with a ball screw nut
diameter 70 to 80% of that of the return-pipe
nut.

w
o
74
Q
@
g

Model MDK

A miniature type with a screw shaft diameter of
¢4 to $14 mm and a lead of 1 to 5mm.

TR 15-181



Model WHF Specification Table=>E15-223

This Ball Screw for high-speed feed achieves a
DN value of 120,000 by using a new circulation
structure.

Since the nut outer diameter and the mount-
ing holes of this model are dimensionally in-
terchangeable with the previous model WGF,
model WGF can be replaced with this model.
(WHF1530, WHF2040 and WHF2550)

Models BLK/WGF

With model BLK, the shaft diameter is equal
to the lead dimension. Model WGF has a lead
dimension 1.5 to 3 times longer than the shaft
diameter.

Square Ball Screw Nut Model BNT

Since mounting screw holes are machined on
the square ball screw nut, this model can com-
pactly be mounted on the machine without a
housing.

315-182 TrHIK



Precision Ball Screw
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BIF-V Small DN value 100000
With Preload
A
(Greasing hole) [s 60°
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tums kN kN N/pm
BIF 1604V-5 16 4 16.5 13.8 1X2.5 4.3 8.7 298
BIF 1605V-5 16 5 16.75 13.2 1X2.5 7.4 13.9 330
BIF 2004V-5 20 4 20.5 17.8 1X2.5 4.8 10.9 360
BIF 2004V-10 20 4 20.5 17.8 2X2.5 8.6 21.8 692
BIF 2005V-5 20 5 20.75 17.2 1X25 8.3 17.5 390
BIF 2005V-10 20 5) 20.75 17.2 2X2.5 15.1 35 762
BIF 2010V-5 20 10 20.75 17.2 1X25 8.3 17.6 766
BIF 2504V-5 25 4 255 22.8 1X2.5 5.2 13.7 426
BIF 2504V-10 25 4 255 22.8 2X2.5 9.5 27.4 824
BIF 2505V-5 25 5) 25.75 222 1X2.5 9.2 21.9 470
BIF 2505V-10 25 5 25.75 222 2X2.5 16.7 43.9 910
BIF 2506V-5 25 6 26 21.4 1X2.5 12.4 27.4 482
BIF 2506V-10 25 6 26 21.4 2X25 22.6 54.8 934
BIF 2805V-5 28 5 28.75 25.2 1X25 9.7 246 520
BIF 2805V-10 28 5 28.75 25.2 2X2.5 17.5 49.2 1000
BIF 2806V-5 28 6 28.75 25.2 1X2.5 9.6 24.6 520
BIF 2806V-10 28 6 28.75 25.2 2X2.5 17.5 49.2 1000
BIF 3205V-5 32 5 32.75 29.2 1X2.5 10.2 28.1 570
BIF 3205V-10 32 5 32.75 29.2 2X25 18.5 56.3 1110
BIF 3206V-5 32 6 33 28.4 1X2.5 13.9 35.2 600
BIF 3206V-10 32 6 33 28.4 2X2.5 25.2 70.3 1150
15-184 T ARl rios://tech.thcom



511E

Precision Ball Screw

L
H B1
h
¢d2 T: —tgdi )
l i i [ f
#D1| ¢dp % Mm{z pdc |gd |#Dg6
| ; ; i
Unit: mm
Nut dimensions : Sc'rew .Shaft - —
Outer | Flange |Overall Greasing inertial s | o
diameter|diameter | length hole moment/mm

D D L+ H B+ PCD diXd.Xh A kg-cm?mm kg kg/m
36 59 53 " 42 47 5.5X9.5X5.5 M6 5.05X10* 0.42 1.42
40 60 56 10 46 50 45X8X4.5 M6 5.05X10* 0.56 1.37
40 63 49 1 38 51 | 5.5X9.5X5.5 M6 1.23X10° 0.43 2.22
40 63 73 1 62 51 | 5.5X9.5X5.5 M6 1.23X10° 0.55 2.22
44 67 56 1 45 55 | 5.5X9.5X5.5 M6 1.23X10° 0.57 2.19
44 67 86 1 75 55 | 5.5X9.5X5.5 M6 1.23X10° 0.79 2.19
46 74 90 15 75 59 5.5X9.5X5.5 M6 1.23X10° 1.06 2.46
46 69 48 11 37 57 | 5.5X9.5X5.5 M6 3.01%X10° 0.55 3.6
46 69 72 1 61 57 | 5.5X9.5X5.5 M6 3.01X10° 0.66 3.6
50 73 655 1 44 61 | 5.5X9.5X55 M6 3.01X10° 0.75 3.52
50 73 85 1 74 61 | 5.5X9.5X55 M6 3.01X10° 0.96 3.52
53 76 62 1 51 64 5.5X9.5X5.5 M6 3.01X10° 0.9 3.43
53 76 98 11 87 64 5.5X9.5%X5.5 M6 3.01X10° 1.22 3.43
55 85 59 12 47 69 6.6X11X6.5 M6 4.74X10° 0.98 4.35
55 85 89 12 77 69 6.6X11X6.5 M6 4.74X10° 1.34 4.35
55 85 68 12 56 69 6.6X11X6.5 M6 4.74X10° 1.09 4.52
55 85 104 12 92 69 6.6X11X6.5 M6 4.74X10° 1.52 4.52
58 85 56 12 44 71 6.6X11X6.5 M6 8.08X10° 0.94 5.89
58 85 86 12 74 71 6.6X11X6.5 M6 8.08X10° 1.31 5.89
62 89 63 12 51 75 6.6X11X6.5 M6 8.08X10° 1.21 5.88
62 89 99 12 87 75 6.6X11X6.5 M6 8.08X10° 1.75 5.88

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.
For model number coding, see 115-230.

Options=>RA15-335

TR 15-185
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BIF-V Medium DN value 130000
With Preload
A
(Greasing hole) [\ 60°
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tums kN kN N/pm
BIF 2508V-5 25 8 26.25 20.5 1X2.5 15.8 32.9 500
BIF 2508V-7 25 8 26.25 20.5 1X3.5 211 46 688
BIF 2508V-10 25 8 26.25 20.5 2X25 28.7 65.7 968
BIF 2510V-5 25 10 26.25 21.5 1X2.5 15.8 32.9 500
BIF 2810V-3 28 10 29.75 224 1X1.5 15.6 29.4 350
BIF 3210V-5 32 10 33.75 26.4 1X2.5 26 56.2 640
BIF 3210V-7 32 10 33.75 26.4 1X3.5 34.8 78.6 874
BIF 3210V-10 32 10 33.75 26.4 2X2.5 47.3 112.3 1128
BIF 3212V-5 32 12 34 26.1 1X25 30.2 63.2 644
BIF 3212V-7 32 12 34 26.1 1X3.5 40.4 88.5 888
BIF 3216V-5 32 16 33.75 26.4 1X2.5 25.9 56.5 636
BIF 3610V-5 36 10 37.75 30.5 1X2.5 27.6 63.3 696
BIF 3610V-7 36 10 37.75 30.5 1X3.5 36.9 88.6 700
BIF 3610V-10 36 10 37.75 30.5 2X2.5 50.1 126.5 1350
BIF 3612V-5 36 12 38 30.1 1X2.5 32.2 71.2 708
BIF 3612V-7 36 12 38 30.1 1X3.5 43 99.6 976
BIF 3612V-10 36 12 38 30.1 2X2.5 58.4 142.3 1372
BIF 3616V-5 36 16 38 30.1 1X2.5 321 71.5 710
BIF 3620V-3 36 20 37.75 30.5 1X1.5 17.7 38.4 430
BIF 4010V-5 40 10 41.75 344 1X2.5 29 70.4 750
BIF 4010V-7 40 10 41.75 344 1X3.5 38.8 98.5 1044
BIF 4010V-10 40 10 41.75 34.4 2X25 52.7 140.7 1470
BIF 4012V-5 40 12 42 34.1 1X2.5 33.9 79.2 770
BIF 4012V-7 40 12 42 34.1 1X3.5 453 110.8 1062
BIF 4012V-10 40 12 42 34.1 2X25 61.6 158.3 1490
BIF 4016V-5 40 16 42 34.1 1X2.5 33.9 79.4 772
BIF 4020V-5 40 20 41.75 34.4 1X2.5 28.9 71 760
15-186 =LK R IR t:os://toch.hi.com




511E

Precision Ball Screw

4D1| gdp e #Dg6
Unit: mm
Nut dimensions : Sc'rew .Shaft - —
Outer | Flange |Overall Greasing inertial s | o
diameter|diameter | length hole moment/mm
D D L+ H B+ PCD diXd.Xh A kg-cm?mm kg kg/m
58 85 82 15 67 71 6.6X11X6.5 M6 3.01X10° 1.52 3.51
58 85 98 15 83 71 6.6X11X6.5 M6 3.01X10° 1.5 3.51
58 85 130 15 115 71 6.6X11X6.5 M6 3.01X10° 1.93 3.51
58 85 100 18 82 71 6.6X11X6.5 M6 3.01X10° 1.31 85|
65 106 88 18 70 85 11X17.5X11 M6 4.74X10° 2.33 4.15
74 108 | 100 15 85 90 9X14X8.5 M6 8.08X10° 2.92 5158
74 108 120 15 105 90 9X14X8.5 M6 8.08X10° 3.1 5.53
74 108 | 160 15 145 90 9X14X8.5 M6 8.08X10° 4.27 5I58)
76 121 117 18 99 98 11X17.5X11 M6 8.08X10° 3.7 5.7
76 121 146 18 128 98 11X17.5X11 M6 8.08X10° 3.7 5.7
74 108 | 139 18 121 90 9X14X8.5 M6 8.08X10° 3.81 5.82
75 120 111 18 93 98 11X17.5X11 M6 1.29X10? 3.45 71
75 120 123 18 105 98 11X17.5X11 M6 1.29X10? 3.82 71
75 120 | 171 18 153 98 11X17.5X11 M6 1.29%X10? 4.84 71
78 123 | 123 18 105 | 100 | 11X17.5X11 M6 1.29X10? 4.69 7.99
78 123 | 140 18 122 | 100 | 11X17.5X11 M6 1.29%X10? 4.34 7.99
78 123 195 18 177 100 | 11X17.5X11 M6 1.29X10? 5.67 7.99
78 123 140 18 122 100 | 11X17.5X11 M6 1.29X10? 4.31 7.99
75 114 122 18 104 93 11X17.5X11 M6 1.29X10? 3.4 7.54
82 124 | 103 18 85 102 | 11X17.5X11 M6 1.97 X102 3.61 8.87
82 124 | 123 18 105 | 102 | 11X17.5X11 M6 1.97 X107 3.97 8.87
82 124 163 18 145 102 | 11X17.5X11 M6 1.97X10? 5858 8.87
84 126 119 18 101 104 | 11X17.5X11 M6 1.97 X10? 4.36 8.83
84 126 143 18 125 104 | 11X17.5X11 M6 1.97 X10? 4.92 8.83
84 126 | 191 18 173 | 104 | 11X17.5X11 M6 1.97 X10? 6.47 8.83
84 126 | 144 18 126 | 104 | 11X17.5X11 M6 1.97 X102 4.9 9.09
82 126 162 18 144 104 | 11X17.5X11 M6 1.97X10? 517 9.37

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I15-344 for further details.
For model number coding, see I115-230.

Options=>RA15-335
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BIF-V Medium DN value 130000
With Preload
A
(Greasing hole) [\ 60°
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tums kN kN N/pm
BIF 4510V-5 45 10 46.75 39.5 1X2.5 30.6 79.3 830
BIF 4510V-10 45 10 46.75 39.5 2X2.5 55.6 158.5 1610
BIF 4512V-5 45 12 47 39.2 1X2.5 35.9 89.2 846
BIF 4512V-10 45 12 47 39.2 2X25 65.2 178.3 1638
BIF 4516V-5 45 16 47 39.2 1X2.5 35.8 89.4 846
BIF 4520V-5 45 20 47 39.2 1X25 35.8 89.7 848
BIF 5010V-5 50 10 51.75 44 .4 1X2.5 32.1 88.1 900
BIF 5010V-7 50 10 51.75 44.4 1X3.5 42.9 123.4 1244
BIF 5010V-10 50 10 51.75 44 .4 2X25 58.2 176.3 1750
BIF 5012V-5 50 12 52.25 43.3 1X25 43.4 110.1 934
BIF 5012V-7 50 12 52.25 43.3 1X3.5 58 154.1 1286
BIF 5012V-10 50 12 52.25 43.3 2X25 78.8 220.2 1808
BIF 5016V-5 50 16 52.7 42.9 1X25 72.6 183.1 1220
BIF 5016V-10 50 16 52.7 42.9 2X2.5 131.8 366.2 2364
BIF 5020V-5 50 20 52.7 42.9 1X25 72.5 183.6 1222
15-188 =K R IR t:os://toch.hi.com




511E

Precision Ball Screw

#D1| pdp ' M — - — W gdc |¢gd |¢Dgb

Unit: mm
Nut dimensions Screw shaft - —
Outer | Flange |Overall Greasing inertial s | o
diameter|diameter | length hole moment/mm
D D L+ H B+ PCD diXd.Xh A kg-cm?mm kg kg/m
88 | 132 | 11 | 18 | 93 | 110 | 11x17.5%11 (§T11’f8) 316X 102 429 | 12.48
88 | 132 | 171 | 18 | 153 | 110 | 11x17.5%11 (FE‘T]%) 316X 102 597 | 12.48
R1/8 _
o0 | 130 | 119 | 18 [ 101 | 110 | 11x17sx1 | KU s4ext00 46 | 1132 o
R1/8 _ =
90 | 130 | 191 | 18 [ 173 | 110 | 1x17sx1 | KB s4ext00 667 | 11.32 @
90 | 130 | 140 | 18 | 122 | 1o | 1x17.5x11 | KU s4ex10° 53 | 1161 g
R1/8 _
90 | 130 | 162 | 18 | 144 | 110 | 11x17.5x11 | KU s4ex100 596 | 11.1 -
93 | 135 | 103 | 18 | 85 | 113 | 11x17.5%x11 (Ff%/?g) 4.82%107 428 | 14.16
93 | 135 | 123 | 18 | 105 | 113 | 11x17.5%x11 (F'3T11’f8) 4.82X10° 494 | 14.16
93 | 135 | 163 | 18 | 145 | 113 | 11x17.5x11 (F*3T11’?8) 4.82X10° 6.26 | 14.16
100 | 146 | 123 | 22 | 101 | 122 | 14x20%13 (F',:‘T11’538) 4.82X10° 612 | 13.82
100 | 146 | 147 | 22 | 125 | 122 | 14x20%13 (F'3T11/?8) 4.82X10° 706 | 13.82
100 | 146 | 195 | 22 | 173 | 122 | 14x20%13 (F'3T11/f8) 4.82X10° 891 | 13.82
105 | 152 | 164 | 25 | 139 | 128 | 14x20%13 (F'3T11’f8) 4.82X10° 8.82 | 13.71
105 | 152 | 260 | 25 | 235 | 128 | 14x20%13 (Ff$1’f8) 4.82X10° 123 | 13.71
105 | 152 | 201 | 28 | 173 | 128 | 14x20%13 (|§T11/f8) 4.82X10° 10.63 | 14.05

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.
For model number coding, see E315-230.
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DIK DN value 70000
With Preload
Tw
O €
PCD %F H
A
ngo/ (Greasing hole)
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X tums kN kN N/pm
DIK 1404-4 14 4 14.5 11.8 2X1 3 5.1 190
DIK 1404-6 14 4 14.5 11.8 3X1 4.2 7.7 280
DIK 1605-6 16 5 16.75 13.2 3X1 7.4 13 310
DIK 2004-6 20 4 20.5 17.8 3X1 5.2 11.6 380
DIK 2004-8 20 4 20.5 17.8 4X1 6.6 15.5 510
DIK 2005-6 20 5 20.75 17.2 3X1 8.5 17.3 310
DIK 2006-6 20 6 21 16.4 3X1 1.4 21.5 410
DIK 2008-4 20 8 21 16.4 2X1 8.1 14.4 280
DIK 2504-6 25 4 255 22.8 3X1 5.7 15 470
DIK 2504-8 25 4 255 22.8 4X1 7.4 19.9 620
DIK 2505-6 25 5 25.75 22.2 3X1 9.7 22.6 490
DIK 2506-4 25 6 26 214 2X1 9.1 18 330
DIK 2506-6 25 6 26 214 3X1 12.8 27 490
DIK 2508-4 25 8 26 214 2X1 9.2 18.8 340
DIK 2508-6 25 8 26 21.4 3X1 131 28.1 500
DIK 2510-4 25 10 26 21.6 2X1 9 18 330
15-190 =K R IR t:os://toch.hi.com
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Precision Ball Screw

L1
H B1
h
#d2
#D1| gdp ; #d
- B2
Unit: mm
Nut dimensions
Outer | Flange |Overall Greasing Scir:;vfﬁsar:aﬂ n:\lal;ts rSnr;asz
diameter|diameter | length hole moment/mm

D D L H B: B. | PCD diXd.Xh Tw A kg-cm?mm kg kg/m
26 45 48 10 38 10 35 | 4.5X8X4.5 29 M6 2.96X10* 0.2 1
26 45 60 10 50 10 35 | 4.5X8X4.5 29 M6 2.96X10* 0.23 1
30 49 60 10 50 10 39 4.5X8X4.5 31 M6 5.05X10* 0.3 1.25
32 56 62 1 51 15 44 | 55X9.5X55| 35 M6 1.23X10° 0.34 | 2.18
32 56 70 1 59 15 44 | 55X9.5X55| 35 M6 1.23X10° 0.37 | 2.18
34 58 61 1 50 10 | 46 | 55X9.5X55 | 36 M6 1.23X10° 0.38 | 2.06
35 58 76 11 65 15 46 | 55X9.5X55 | 36 M6 1.23X10°® 0.48 | 1.93
35 58 69 1 58 15 | 46 | 5.5X9.5X5.5 | 36 M6 1.23X10° 0.45 | 2.06
38 63 63 1" 52 15 51 | 55X9.56X55 | 39 M6 3.01X10? 0.43 3.5
38 63 71 1 60 15 51 | 5.5X9.5X5.5( 39 M6 3.01X10? 0.47 3.5
40 63 61 1 50 10 51 | 55X9.5X55 | 41 M6 3.01X10? 0.47 | 3.35
40 63 60 1 49 10 51 | 5.5X9.5X55 | 41 M6 3.01X10? 046 | 3.19
40 63 72 11 61 15 51 | 55X9.5X55 | 41 M6 3.01X10? 0.54 | 3.19
40 63 71 12 59 15 51 | 5.5X9.5X55 | 41 M6 3.01X10° 0.54 | 3.35
40 63 94 12 82 25 51 | 55X9.5X55 | 41 M6 3.01X10° 0.68 | 3.35
40 63 85 15 70 20 51 | 5.5X9.5X5.5 | 41 M6 3.01X10° 0.65 | 3.45

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I115-344 for further details.
For model number coding, see I315-230.

Options=>RA15-335

TR 15-191

MaIos |leg



DIK DN value 70000
With Preload
Tw
A 225°
(Greasing hole)
PCD + +
N
90°
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tums kN kN N/pm
DIK 2805-6 28 5 28.75 25.2 3X1 10.5 26.4 560
DIK 2805-8 28 5 28.75 25.2 4X1 13.4 35.2 730
DIK 2806-6 28 6 29 24.4 3X1 14 32 530
DIK 2810-4 28 10 29.25 23.6 2X1 12.3 25 380
DIK 3204-6 32 4 325 30.1 3X1 6.4 19.6 580
DIK 3204-8 32 4 32.5 30.1 4X1 8.2 26.1 760
DIK 3204-10 32 4 32.5 30.1 5X1 10 32.7 940
DIK 3205-6 32 5 32.75 29.2 3X1 1.1 30.2 620
DIK 3205-8 32 5 32.75 29.2 4X1 14.2 40.3 810
DIK 3206-6 32 6 33 28.4 3X1 14.9 371 630
DIK 3206-8 32 6 33 28.4 4X1 191 49.5 820
DIK 3210-6 32 10 33.75 26.4 3X1 257 52.2 600
DIK 3212-4 32 12 33.75 26.4 2X1 18.8 37 430
DIK 3610-6 36 10 37.75 30.5 3X1 28.8 63.8 710
DIK 3610-8 36 10 37.75 30.5 4X1 36.8 85 940
DIK 3610-10 36 10 37.75 30.5 5X1 44.6 106.3 1160
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511E

Precision Ball Screw

L1
H B1
h
] dzI E j} [ gdi
77:\ I -
/|| |#Dg6 | T T
#D1| gdp 1 - ] ;- |gdc|gd
B2
Unit: mm
Nut dimensions
—| Screwshaft |\ | shatt
Outer | Flange |Overall Greasing inertial | s
diameter|diameter | length hole | moment/mm

D D L H B: B. | PCD diXd.Xh Tw A kg-cm?mm kg kg/m
43 71 69 12 | 57 15 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.61 | 4.27
43 71 79 12 | 67 | 20 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.68 | 4.27
43 7 73 12 61 15 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.64 | 4.36
45 71 84 15 69 20 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.82 | 4.18
45 76 64 1" 53 15 63 | 6.6X11X6.5 | 59 M6 8.08X10° 0.57 | 5.86
45 76 72 1 61 15 63 | 6.6X11X6.5 | 59 M6 8.08X10° 0.62 | 5.86
45 76 80 1 69 20 63 | 6.6X11X6.5 | 59 M6 8.08X10° 0.66 | 5.86
46 76 62 12 | 50 10 | 63 | 6.6X11X6.5 | 59 M6 8.08X10° 06 | 567
46 76 73 12 61 15 63 | 6.6X11X6.5 | 59 M6 8.08X10° 0.67 | 5.67
48 76 73 12 61 15 63 | 6.6X11X6.5 | 59 M6 8.08X10° 0.74 | 6.31
48 76 87 12 75 20 63 | 6.6X11X6.5 | 59 M6 8.08X10* 0.85 | 6.31
54 87 110 | 15 | 95 | 25 | 69 9X14X8.5 66 M6 8.08X10° 1.57 | 4.98
54 87 98 15 | 83 | 25 | 69 9X14X8.5 66 M6 8.08X10° 1.43 5.2
58 98 [ 122 | 18 [ 104 | 30 | 77 [ 11X17.5X11 | 75 M6 1.29%X10? 2.03 | 6.51
58 98 143 | 18 | 125 | 35 77 | 1MX17.5X11 | 75 M6 1.29X10? 2.3 6.51
58 98 [ 164 | 18 | 146 | 45 | 77 [ 11X17.5X11 | 75 M6 1.29%X10? 257 | 6.51

Note) The overall length of the nut will increase(\;vhen equipping the QZ lubricating device. See I115-344 for further details.

For model number coding, see 115-230.

Options=>RA15-335

1Al B15-193

MaIos |leg



DIK DN value 70000
With Preload
Tw
A 225°
(Greasing hole)
PCD + +
N
90°
Screw Lead |Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tums kN kN N/pm
DIK 4010-6 40 10 41.75 34.7 3X1 29.8 69.3 750
DIK 4010-8 40 10 41.75 34.7 4 X1 38.1 92.4 1000
DIK 4012-6 40 12 41.75 34.4 3X1 30.6 72.3 790
DIK 4012-8 40 12 41.75 34.4 4X1 39.2 96.4 1030
DIK 4016-4 40 16 41.75 34.4 2X1 21.5 68.4 540
DIK 5010-6 50 10 51.75 44.4 3X1 33.9 90.7 940
DIK 5010-8 50 10 51.75 44 .4 4X1 43.4 120.5 1230
DIK 5010-10 50 10 51.75 44.4 5X1 52.5 150.9 1530
DIK 5012-6 50 12 52.25 43.3 3X1 45.8 113 970
DIK 5012-8 50 12 52.25 43.3 4X1 58.6 150.6 1270
DIK 5016-4 50 16 52.25 43.3 2X1 32.3 75.5 660
DIK 5016-6 50 16 52.25 43.3 3X1 457 113.3 970
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511E

Precision Ball Screw

H B1
’h’\
¢d2 s & [ gdi
- T -
T\/|| |#Pg6 : T
#D1| gdp| j - : - -|lgdclgd
B2
Unit: mm
Nut dimensions Screw shaft s || s
Outer | Flange |Overall Greasing inertial | s
diameter|diameter | length hole | moment/mm

D D L H B: B. | PCD diXd.Xh Tw A kg-cm?mm kg kg/m
62 | 104 | 113 | 18 | 95 | 25 | 82 |11x17.5x11 | 79 (Ff%’%) 1.97x10% | 2.09 | 822
62 | 104 | 137 | 18 | 119 | 35 | 82 |11x17.5x11 | 79 (FE{T%) 1.97x10% | 242 | 822

62 | 104 | 138 | 18 | 120 | 35 | 82 |11x175%11 | 79 (IBT%) 1.97x10° | 244 | 85

62 | 104 | 163 | 18 | 145 | 45 | 82 | 11x17.5x11 | 79 (Ff%%) 1.97x102 | 278 | 85
62 | 104 | 120 | 18 | 102 | 30 | 82 |11x175%11 | 79 (|5T11’23) 1.97x10% | 219 | 8.83
72 | 123 | 114 | 18 | 96 | 30 | 101 | 11x175x11 | 92 | R8I 480%102 | 265 | 13.38

(PT1/8)

72 | 123 | 137 | 18 | 119 | 35 | 101 | 11x175%11 | 92 (|5T11/23) 482x10° | 3.03 | 13.38
72 | 123 | 160 | 18 | 142 | 45 | 101 | 11x17.5x11 | 92 (|5T11’%) 4.82x107 | 341 | 13.38
75 | 129 | 145 | 22 | 123 | 35 | 105 | 14x20%13 | 98 (F,RT11’%) 482%10° | 3.83 | 12.74
75 | 129 | 170 | 22 | 148 | 45 | 105 | 14x20%13 | 98 (|5T11’23) 482x10° | 431 | 12.74
75 | 129 | 129 | 22 | 107 | 30 | 105 | 14x20%13 | 98 (F,RT11’%) 482%X10% | 352 | 13.41
75 | 129 | 175 | 22 | 153 | 45 | 105 | 14x20x13 | 98 (PRT%) 482x10° | 441 | 13.41

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I115-344 for further details.
For model number coding, see I315-230.

Options=>RA15-335

TR 15-195

MaIos |leg



BNFN-V Small/Medium
With Preload

DN value

Small

100000

Medium

130000

<
R S
A ¢d21: 1
(Greasing hole) f #D1| gdp H #Dgb
A
<Small> BNFN1605V/2805V/2806V/3205V
Screw Lead (Ball center-| Thread No. of Basic load rating Rigidity
shaft outer| to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tumns kN kN N/um

BNFN 1605V-5 16 5 16.75 13.2 2X25 135 279 640
BNFN 2805V-7.5 28 5 28.75 252 3X25 24.8 73.8 1470
BNFN 2806V-7.5 28 6 28.75 25.2 3X2.5 24.8 73.8 1470
BNFN 3205V-7.5 32 5 32.75 29.2 3X2.5 26.2 84.4 1640

BNFN 2810V-2.5 28 10 29.75 22.4 1X25 243 49 560
BNFN 3610V-7.5 36 10 37.75 30.5 3X2.5 7 189.8 1990
BNFN 3616V-5 36 16 38 30.1 2X25 58.3 142.9 1380
BNFN 4016V-5 40 16 42 341 2X25 61.5 158.8 1500
BNFN 4510V-7.5 45 10 46.75 39.5 3X2.5 78.8 237.8 2370
BNFN 5010V-7.5 50 10 51.75 44 .4 3X2.5 82.5 264.4 2580
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511E

Precision Ball Screw

A
(Greasing hole) b #Dg6
<Medium> BNFN2810V/3610V/3616V/4016V/4510V/5010V
Unit: mm
Nut dimensions Screw shaft . —
Outer | Flange |Overall Greasing inertial e | e
diameter|diameter | length hole moment/mm

D Ds L+ H B PCD diXd.Xh A kg-cm?mm kg kg/m
40 60 106 10 96 50 4.5X8X4.5 M6 5.05X10* 0.88 1.37
55) 85 134 12 122 69 6.6X11X6.5 M6 4.74X10° 1.88 4.45
55 85 158 12 149 69 6.6 X11X6.5 M6 4.74X10° 2.16 4.52
58 85 136 12 124 71 6.6 X11X6.5 M6 8.08X10° 1.93 5.89
65 106 146 18 128 85 1M1 X17.5X11 M6 4.74X10° 3.41 4.15

75 120 261 18 243 98 11 X17.5X11 M6 1.29X10° 6.93 71
78 123 268 18 250 100 1M X17.5X11 M6 1.29X10°* 7.8 7.99
84 126 280 22 258 104 11 X17.5X11 M6 1.97X10? 9.27 9.09
88 | 132 | 261 | 18 | 243 | 110 | 11x17.5%11 (Ff?{?g) 3.16X10° | 892 | 11.36
93 | 135 | 253 | 18 | 235 | 113 | 11x17.5%11 (F'§T11’?8) 482x10° | 919 | 14.16

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.
For model number coding, see E315-230.

Options=>RA15-335

TR 15-197

MaIos |leg



BNFN DN value 70000
With Preload
PCD
A 60°
(Greasing hole)
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer| to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tumns kN kN N/um
BNFN 5510-2.5 55 10 56.75 49.5 1X2.5 33.4 97 970
BNFN 5510-5 55 10 56.75 49.5 2X25 60.7 194 1890
BNFN 5510-7.5 55 10 56.75 495 3X25 85.9 2911 2770
BNFN 5512-2.5 655 12 57 49.2 1X2.5 39.3 108.8 990
BNFN 5512-3 55 12 57 49.2 2X1.5 46 131.3 1180
BNFN 5512-3.5 65 12 57 49.2 1X3.5 52.4 152.9 1360
BNFN 5512-5 55 12 57 49.2 2X25 713 218.5 1920
BNFN 5512-7.5 65 12 57 49.2 3X25 100.9 327.3 2830
BNFN 5516-2.5 55 16 57.7 47.9 1X2.5 76.1 201.9 1310
BNFN 5516-5 65 16 57.7 47.9 2X25 138.2 402.8 2550
BNFN 5520-2.5 55 20 57.7 47.9 1X2.5 76 201.9 1320
BNFN 5520-5 65 20 57.7 47.9 2X25 138.2 403.8 2550
BNFN 6310-2.5 63 10 64.75 57.7 1X2.5 35.4 1.7 1090
BNFN 6310-5 63 10 64.75 57.7 2X2.5 64.2 2225 2100
BNFN 6310-7.5 63 10 64.75 57.7 3X25 90.9 334.2 3090
BNFN 6312A-2.5 63 12 65.25 56.3 1X2.5 48.1 139.2 1120
BNFN 6312A-5 63 12 65.25 56.3 2X25 87.4 278.3 2160
BNFN 6316-2.5 63 16 65.7 55.9 1X2.5 81.1 231.3 1470
BNFN 6316-5 63 16 65.7 55.9 2X25 147 462.6 2840
BNFN 6320-2.5 63 20 65.7 55.9 1X2.5 81 231.3 1470
BNFN 6320-5 63 20 65.7 55.9 2X25 147 463.5 2640
Note) The model numbers in dimmed type indicate semi-standard types.

If desiring them, contact THK.
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511E

Precision Ball Screw

@d2 $j¢d1
Unit: mm

Nut dimensions Screw shaft i e

Outer | Flange |Overall Greasing inertial mass | mass
diameter|diameter | length hole moment/mm
D | D | L | H | B |PCD| dixdXxh A kg-cm?/mm kg | kgm
102 | 144 | 141 | 18 | 128 | 122 | 11xa7sxan | (BY%) | 70sx100 | 654 | 1643
102 | 144 | 201 | 18 | 183 | 122 | 11x175x11 | RY% | 705x10° | 888 | 1643
102 | 144 | 261 | 18 | 243 | 122 | 11xa7sxn | BB 1 705x100 | 1123 | 1643
105 | 147 | 165 | 18 | 147 | 125 | 11xa7sxn | RUB | 705x100 | 807 | 1629
105 | 147 | 191 | 18 | 173 | 125 | 11xa7sxn | BUB 1 705x100 | 947 | 1629
105 | 147 | 180 | 18 | 171 | 125 | 11x175x11 | ([RY | 705x10° | 900 | 1629
105 | 147 | 237 | 18 | 219 | 125 | 11xa7ex1 | BB | 70sx100 | 1143 | 1629
105 | 147 | 309 | 18 | 201 | 125 | 11x175x1 | KB | 705x100 | 1419 | 1629
10 | 158 | 196 | 25 | 171 | 133 | 1ax20x13 | K% | 7.05x10° | 1128 | 1546
10 | 158 | 202 | 25 | 267 | 133 | 1ax20x13 | K% | 7.05x10° | 1594 | 1546
12 | 158 | 227 | 28 | 199 | 134 | 1ax20x13 | JUB | 705x100 | 1349 | 164
12 | 158 | 347 | 28 | 319 | 134 | 1ax20x13 | KUB | 705x10° | 1961 | 164
108 | 154 | 137 | 22 | 115 | 130 | 14x20x13 | KB | 121x100 | 698 | 2193
R1/8 :

108 | 154 | 197 | 22 | 175 | 130 | 14x20x13 | KUB | 121x10° 94 | 21903
108 | 154 | 257 | 22 | 235 | 130 | 14x20x13 | BUB | 121x100 | 1181 | 2108
15 | 161 | 150 | 22 | 187 | 137 | 1ax20x13 | JUB | 121x100 | 032 | 2114
15 | 161 | 281 | 22 | 209 | 137 | 1ax20x13 | JUB | 121x100 | 1284 | 2114
122 | 184 | 208 | 24 | 184 | 152 | 18x26x175 | [BY% | 121x100 | 1461 | 2085
122 | 184 | 304 | 24 | 280 | 152 | 18x26x175 | KUB | 121x100 | 2019 | 2085
122 | 180 | 227 | 28 | 199 | 150 | 18x26x175 | RUB | 121x100 | 1501 | 2085
122 | 180 | 347 | 28 | 319 | 150 | 18x26x17.5 | (KU | 121x100 | 2288 | 2085

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.
For model number coding, see 115-230.

Options=>RA15-335

1Al B315-199

MaIos |leg



BNFN DN value 70000

With Preload

60°

(Greasing hole)

Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer| to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X tumns kN kN N/um
BNFN 7010-2.5 70 10 71.75 64.5 1X2.5 36.8 123.5 1180
BNFN 7010-5 70 10 71.75 64.5 2X25 66.9 247 2280
BNFN 7010-7.5 70 10 71.75 64.5 3X2.5 94.9 3714 3350
BNFN 7012-2.5 70 12 72 64.2 1X2.5 43.5 139.2 1200
BNFN 7012-5 70 12 72 64.2 2X2.5 78.9 278.3 2320
BNFN 7012-7.5 70 12 72 64.2 3X2.5 111.7 417.5 3420
BNFN 7020-5 70 20 72.7 62.9 2X2.5 153.9 514.5 3090
BNFN 8010-2.5 80 10 81.75 75.2 1X25 38.9 1411 1300
BNFN 8010-5 80 10 81.75 75.2 2X2.5 70.6 283.2 2530
BNFN 8010-7.5 80 10 81.75 75.2 3X2.5 100 424.3 3720
BNFN 8012-5 80 12 82.3 741 2X2.5 96.5 353.8 2620
BNFN 8020A-2.5 80 20 82.7 72.9 1X25 90.1 294 1770
BNFN 8020A-5 80 20 82.7 72.9 2X2.5 163.7 589 3430
BNFN 10020A-2.5 100 20 102.7 92.9 1X2.5 99 368.5 2110
BNFN 10020A-5 100 20 102.7 92.9 2X25 179.3 737 4080
BNFN 10020A-7.5 100 20 102.7 92.9 3X2.5 253.8 1105.4 6010

Note) The model numbers in dimmed type indicate semi-standard types.
If desiring them, contact THK.

Download data by searching for the corresponding i
1 5'200 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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511E

Precision Ball Screw

@d2 $j¢d1
Unit: mm
Nut dimensions Screw shaft i e
Outer | Flange |Overall Greasing inertial mass | mass
diameter|diameter | length hole moment/mm
D D L+ H B+ PCD diXd.Xh A kg-cm?mm kg kg/m
R1/8 ,
125 | 167 | 141 | 18 | 123 | 145 | 11x17.5x1t | RURL qesxi0r | a9 | 274
125 | 167 | 201 | 18 | 183 | 145 | 11x17.5x11 | RUB 1 resx10r | 1257 | 274
125 | 167 | 261 | 18 | 243 | 145 | 11x17.5x1t | KUR L qesx10r | 1596 | 274
128 | 170 | 165 | 18 | 147 | 148 | 1x17.5x1t | SIS qssx10t | 1126 | 27.24
128 | 170 | 287 | 18 | 219 | 148 | 11x17.5x11 | RYB | 185x10" | 1563 | 27.24
R1/8 :
128 | 170 | 309 | 18 | 201 | 148 | 11x17.5x11 | KIS 185101 20 | 27.24
R1/8 :
130 | 186 | 325 | 28 | 207 | 158 | 18x26x175 | KU | 1esx10t | 284 | 27
130 | 176 | 137 | 22 | 115 | 152 | 1ax2ox13 | KU sqex10r | e15 | 3626
130 | 176 | 197 | 22 | 175 | 152 | 14x20x13 | ®YR | 3d6x10" | 1241 | 36.26
130 | 176 | 267 | 22 | 235 | 152 | 14x20x13 | HYR | 3d6x10' | 1567 | 36.26
135 | 181 | 231 | 22 | 200 | 167 | 14x20x13 | RYB | 3dex10' | 16.02 | 35.26
143 | 204 | 227 | 28 | 199 | 172 | 18x2ex175 | KIS | 316x10t | 2008 | 3581
143 | 204 | 347 | 28 | 319 | 172 | 18x2ex175 | KIS 3tex10t | 2897 | 3581
170 | 243 | 231 | 32 | 109 | 205 | 22x32x215 | K4 | 771x100 | 2845 | 57.13
170 | 243 | 351 | 32 | 319 | 205 | 22x32x215 | RYB | 771x100 | 30.99 | 57.13
170 | 243 | 471 | 32 | 430 | 205 | 22x32x215 | L% | 771x10" | 5184 | 6713

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
For model number coding, see I315-230.

Options=>RA15-335

TR 15-201

MaIos |leg



DKN

With Preload

5°
p ]
(Greasing hole)

L1

DN value

70000

¢d1

PCD |- ¢Dilpdpr] - - | \ | #dcjgd
M \[ [#Dg6 i &X&F
B2
90°
Unit: mm
Screw | Lead |Ballcenter-| Thread | No. of |[Basic load rating [Rigidity Nut dimensions
shaft outer, to-center | minor | loaded

) ] ’ o Outer | Flange |Overall

Model No. diameter diameter |diameter| circuits | Ca Coa K diameter | diameter | length

d Ph dp dc  [Rows X tums| kN kN | N/um D Ds [

DKN 4020-3 40 20 41.75 | 34.7 3X1 294 | 69.3 750 62 104 223

DKN 5020-3 50 20 52.25 | 43.6 3X1 442 | 108.8 | 930 75 129 243

DKN 6320-3 63 20 65.7 | 55.9 3X1 83.5 | 229.3 | 1470 95 159 243

Nut dimensions

Greasing Scir:;vmsar:aﬂ Nut | Shaft

Model No. hole | moment/mm mass | mass

H B B: |PCD| diXd.Xh Tw A kg-cm?mm kg kg/m

DKN 4020-3 18 | 205 | 25 | 82 |[11X17.5X11| 79 (IB'I'11/?8) 1.97 X102 3.61 | 9.03

DKN 5020-3 28 | 215 | 30 | 105 | 14X20X13 | 98 (F|3'|'11/?8) 4.82%X10? 6.0 13.8
DKN 6320-3 28 | 215 | 30 | 129 |18X26X17.5| 121 (Fl’:{'|'11/?8) 1.21X10? 9.5 |20.85

Note) The overall length of the nut will increase(\svhen equipping the QZ lubricating device. See I315-344 for further details.

For model number coding, see I115-23

15-202 THIK

Download data by searching for the corresponding
model number on the Technical Support site.
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511E

Precision Ball Screw

BLW | DNvalue | 70000 |
With Preload
R L1
30" .. 300 H B1
PCD #D1|gdp ,AI(; Efi Qz(; KE #0gf1 902 | NNNW [delya
- amd=-dl-
A LY
Tw (Greasing hole)
Unit: mm
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating | Rigidity Nut dimensions
shaft outer to-center | minor | loaded
) 4 ) o Outer | Flange Overall
Model No. diameter diameter | diameter | circuits | Ca | Coa K diameter| diameter length
d Ph dp dc  [Rows Xtums| kN kN |N/um| D Di |D2| L H
BLW 1510-5.6 15 10 15.75 | 125 |2X2.8| 143 | 27.8 | 680 | 43 64 (34| 89 |10
BLW 1616-3.6 16 16 16.65 | 13.7 [2X1.8| 71 14.3 | 440 | 41 60 [32]|84.5 |10
BLW 2020-3.6 20 20 | 20.75| 175 |2X1.8| 11.1 | 24.7 | 570 | 48 69 [39]| 105 | 10
BLW 2525-3.6 25 25 26 | 219 |2X1.8| 16.6 | 38.7 | 700 | 57 82 |47 (1245|112
BLW 3232-3.6 32 32 | 3325|283 [2X1.8|23.7|59.5| 880 | 68 99 | 58| 155 | 15
BLW 3636-3.6 36 36 374 | 31.7 [2X1.8| 30.8 | 78 980 79 116 |66 | 181 | 17
BLW 4040-3.6 40 40 |41.75| 352 |2X1.8| 38.7 | 99.2 [ 1090 | 84 121 [ 73| 191 | 17
BLW 5050-3.6 50 50 52.2 | 441 |2X1.8| 57.8 | 155 | 1340 | 106 | 149 |90 | 245 | 20
Nut dimensions
Ep— Scirr‘f:’rtf:laﬂ Nut | Shaft
i

Model No. o moment/mm | Mass | mass

B B. Bs |PCD| d: Tw Ni A kg-cm?/mm kg kg/m

BLW 1510-5.6 69 18.7 | 28.6 | 52 5.5 46 5 M6 3.9X10* 0.81 1.07
BLW 1616-3.6 65.5 | 18.1 | 27.1 | 49 4.5 44 6 M6 5.056X10* 0.67 1.42
BLW 2020-3.6 84 25 | 36 | 57 | 55 | 50 5 M6 1.23X10° 054 | 2.25
BLW 2525-3.6 101.5| 33 | 44 | 68 | 6.6 | 60 5 M6 3.01X10° 0.94 | 3.52
BLW 3232-3.6 127 | 424|554 | 81 9 70 6 M6 8.08X10° 3.19 5.83
BLW 3636-3.6 147.9 | 494 | 65.4 | 95 1 82 7 M6 1.29X10* 5.99 7.34
BLW 4040-3.6 158 | 54.5|70.5 | 100 1 87 7 M6 1.97 X10? 6.16 9.01
BLW 5050-3.6 203.8 (70.7 | 91.7 | 126 | 14 | 108 | 8 M6 4.82X10? 9.06 | 14.08

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I15-344 for further details.
For model number coding, see I115-230.
Model BLW cannot be attached with seal.

Options=>RA15-335

TR 15-203

MaIos |leg



BNF-V Small DN value 100000
No Preload
A
(Greasing hole) }
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNF 1604V-5 16 4 16.5 13.8 2X25 7.8 17.4 290
BNF 1605V-2.5 16 5) 16.75 13.2 1X2.5 7.4 13.9 170
BNF 1605V-5 16 5 16.75 13.2 2X2.5 13.5 27.9 320
BNF 2004V-2.5 20 4 20.5 17.8 1X2.5 4.8 10.9 180
BNF 2004V-5 20 4 20.5 17.8 2X2.5 8.6 21.8 350
BNF 2005V-2.5 20 5) 20.75 17.2 1X2.5 8.3 17.5 200
BNF 2005V-5 20 5 20.75 17.2 2X2.5 15.1 35 380
BNF 2010V-2.5 20 10 20.75 17.2 1X2.5 8.3 17.6 197
BNF 2504V-2.5 25 4 255 22.8 1X2.5 5.2 13.7 210
BNF 2504V-5 25 4 25.5 22.8 2X25 9.5 27.4 410
BNF 2505V-2.5 25 5 25.75 222 1X2.5 9.2 21.9 240
BNF 2505V-5 25 5) 25.75 22.2 2X2.5 16.7 43.9 460
BNF 2506V-2.5 25 6 26 214 1X2.5 12.4 27.4 250
BNF 2506V-5 25 6 26 21.4 2X2.5 22.6 54.8 470
BNF 2805V-2.5 28 5 28.75 25.2 1X2.5 9.7 24.6 250
BNF 2805V-5 28 5 28.75 25.2 2X2.5 17.5 49.2 500
BNF 2805V-7.5 28 5 28.75 25.2 3X25 24.8 73.8 740
BNF 2806V-2.5 28 6 28.75 25.2 1X2.5 9.6 24.6 250
BNF 2806V-5 28 6 28.75 25.2 2X2.5 17.5 49.2 500
BNF 2806V-7.5 28 6 28.75 25.2 3X25 24.8 73.8 740
BNF 3205V-2.5 32 5 32.75 29.2 1X2.5 10.2 28.1 280
BNF 3205V-5 32 5) 32.75 29.2 2X2.5 18.5 56.3 560
BNF 3205V-7.5 32 5 32.75 29.2 3X25 26.2 84.4 810
BNF 3206V-2.5 32 6 33 28.4 1X2.5 13.9 35.2 290
BNF 3206V-5 32 6 33 28.4 2X2.5 25.2 70.3 580

Download data by searching for the corresponding

15-204 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision Ball Screw

L
H B1
h
¢d2 B j¢d1
B
#D1| gdp % #Dg6
. |
Unit: mm
Nut dimensions . Screw .Shaf-t N .
Outer | Flange | Overall Greasing inertial mass | mass
diameter|diameter| length hole moment/mm

D D L+ H B PCD diXd:Xh A kg-cm*/mm kg kg/m
36 59 53 11 42 47 | 55X9.5X5.5 M6 5.05X10* 0.42 1.42
40 60 41 10 31 50 4.5X8X4.5 M6 5.05X10* 0.37 1.37
40 60 56 10 46 50 4.5X8X4.5 M6 5.05X10* 0.49 1.37
40 63 37 1 26 51 55X9.5X5.5 M6 1.23X10* 0.3 2.22
40 63 49 1 38 51 5.5X9.5X5.5 M6 1.23X10° 0.49 2.22
44 67 41 11 30 55 | 5.5X9.5X5.5 M6 1.23X10° 0.46 219
44 67 56 1 45 55 | 5.5X9.5X55 M6 1.23X10° 0.6 219
46 74 58 15 43 59 | 5.5X9.5X5.5 M6 1.23X10° 0.68 2.46
46 69 36 11 25 57 | 5.5X9.5X5.5 M6 3.01X10° 0.21 3.6
46 69 48 11 37 57 | 5.56X9.5X5.5 M6 3.01X10° 0.55 3.6
50 73 40 1 29 61 5.5X9.5X5.5 M6 3.01X10° 0.52 3.52
50 73 &) 1 44 61 5.5X9.5X5.5 M6 3.01X10° 0.68 3:52
53 76 44 1 33 64 | 5.5X9.5X55 M6 3.01X10° 0.61 3.43
53 76 62 11 51 64 | 5.5X9.5X5.5 M6 3.01X10? 0.91 3.43
55 85 44 12 32 69 6.6X11X6.5 M6 4.74X10° 1.02 4.45
55 85 59 12 47 69 6.6X11X6.5 M6 4.74X10° 1.06 4.45
55 85 74 12 62 69 6.6X11X6.5 M6 4.74X10° 1.16 4.45
85 85 50 12 38 69 6.6X11X6.5 M6 4.74X10° 0.87 4.52
55 85 68 12 56 69 6.6X11X6.5 M6 4.74X10° 1.09 4.52
55 85 86 12 74 69 6.6X11X6.5 M6 4.74X10° 1.3 4.52
58 85 41 12 29 71 6.6 X11X6.5 M6 8.08X10? 0.76 5.89
58 85 56 12 44 71 6.6X11X6.5 M6 8.08X10? 0.94 5.89
58 85 71 12 59 71 6.6X11X6.5 M6 8.08X10? 1.13 5.89
62 89 45 12 33 75 6.6X11X6.5 M6 8.08X10? 0.94 5.88
62 89 63 12 51 75 6.6X11X6.5 M6 8.08X10? 1.21 5.88

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See I115-344 for further details.
For model number coding, see I315-230.

Options=>RA15-335

TR 15-205

MaIos |leg



BNF-V Medium DN value 130000
No Preload
A
(Greasing hole) [\ 60°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNF 2508V-2.5 25 8 26.25 20.5 1X2.5 15.8 32.9 250
BNF 2508V-3.5 25 8 26.25 20.5 1X3.5 211 46 340
BNF 2508V-5 25 8 26.25 20.5 2X2.5 28.7 65.7 480
BNF 2510V-2.5 25 10 26.25 21.5 1X2.5 15.8 32.9 250
BNF 2810V-2.5 28 10 29.75 22.4 1X2.5 243 49 280
BNF 3210V-2.5 32 10 33.75 26.4 1X2.5 26 56.2 310
BNF 3210V-3.5 32 10 33.75 26.4 1X3.5 34.8 78.6 440
BNF 3210V-5 32 10 33.75 26.4 2X2.5 47.3 112.3 620
BNF 3212V-3.5 32 12 34 26.1 1X3.5 40.4 88.5 440
BNF 3216V-5 32 16 33.75 26.4 2X25 471 113.1 616
BNF 3610V-2.5 36 10 37.75 30.5 1X2.5 27.6 63.3 350
BNF 3610V-5 36 10 37.75 30.5 2X2.5 50.1 126.5 680
BNF 3610V-7.5 36 10 37.75 30.5 3X25 71 189.8 990
BNF 3612V-2.5 36 12 38 30.1 1X2.5 32.2 71.2 350
BNF 3612V-5 36 12 38 30.1 2X25 58.4 142.3 690
BNF 3616V-2.5 36 16 38 30.1 1X2.5 321 71.5 350
BNF 3620V-1.5 36 20 37.75 30.5 1X1.5 17.7 38.4 215
BNF 4010V-2.5 40 10 41.75 344 1X2.5 29 70.4 380
BNF 4010V-3.5 40 10 41.75 344 1X3.5 38.8 98.5 520
BNF 4010V-5 40 10 41.75 34.4 2X2.5 52.7 140.7 740
BNF 4012V-2.5 40 12 42 34.1 1X2.5 33.9 79.2 390
BNF 4012V-3.5 40 12 42 341 1X3.5 453 110.8 530
BNF 4012V-5 40 12 42 34.1 2X2.5 61.6 158.3 750
BNF 4016V-5 40 16 42 34.1 2X2.5 61.5 158.8 740
BNF 4020V-5 40 20 41.75 344 2X2.5 52.4 142 736

Download data by searching for the corresponding

15-206 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision Ball Screw

¢D1| ¢dp 4?| -— #Dg6
Unit: mm
Nut dimensions . Sc!'ew .shaft i o
Outer | Flange | Overall Greasing inertial mass. | mass
diameter|diameter| length hole moment/mm
D D: L+ H B PCD diXd.Xh A kg-cm?/mm kg kg/m
58 85 58 15 43 71 6.6X11X6.5 M6 3.01X10° 1.07 3.51
58 85 66 15 51 71 6.6X11X6.5 M6 3.01X10° 1.29 3.51
58 85 82 15 67 71 6.6X11X6.5 M6 3.01X10° 1.44 3.51
58 85 70 18 52 71 6.6X11X6.5 M6 3.01X10° 1.43 815
65 106 86 18 68 85 11X17.5X11 M6 4.74X10* 2.3 4.15
74 108 70 15 55 90 9X14X8.5 M6 8.08X10° 2.2 6I58)
74 108 80 15 65 90 9X14X8.5 M6 8.08X10° 244 5.53
74 108 | 100 15 85 90 9X14X8.5 M6 8.08X10° 2.92 5158
76 121 98 18 80 98 11X17.5X11 M6 8.08X10° 34 5.7
74 108 | 139 18 121 90 9X14X8.5 M6 8.08X10? 3.81 5.82
75 120 81 18 63 98 11X17.5X11 M6 1.29X10? 2.75 71
75 120 111 18 93 98 11X17.5X11 M6 1.29X10? 3.45 71
75 120 | 141 18 123 98 11X17.5X11 M6 1.29X10? 4.15 71
78 123 87 18 69 100 | 11X17.5X11 M6 1.29X10? 3.14 7.99
78 123 | 123 18 105 | 100 | 11X17.5X11 M6 1.29X10? 4.07 7.99
78 123 92 18 74 100 | 11X17.5X11 M6 1.29%X10? 3.27 7.99
75 114 82 18 64 93 11X17.5X11 M6 1.29X10? 2.38 7.54
82 124 73 18 55 102 | 11X17.5X11 M6 1.97 X102 2.86 8.87
82 124 83 18 65 102 | 11X17.5X11 M6 1.97 X102 3.14 8.87
82 124 | 103 18 85 102 | 11X17.5X11 M6 1.97 X102 3.69 8.87
84 126 83 18 65 104 | 11X17.5X11 M6 1.97 X10? 3.31 8.83
84 126 95 18 77 104 | 11X17.5X11 M6 1.97 X102 3.66 8.83
84 126 119 18 101 104 | 11X17.5X11 M6 1.97 X107 4.36 8.83
84 126 | 144 18 126 | 104 | 11X17.5X11 M6 1.97 X10? 5.52 9.09
82 126 | 162 18 144 | 104 | 11X17.5X11 M6 1.97 X10? 5.17 9.37

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See I315-344 for further details.
For model number coding, see E315-230.

Options=>RA15-335

TR 15-207

MaIos |leg



BNF-V Medium DN value 130000
No Preload
A
(Greasing hole) [\ 60°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNF 4510V-2.5 45 10 46.75 39.5 1X2.5 30.6 79.3 420
BNF 4510V-3 45 10 46.75 39.5 2X1.5 35.8 95.1 500
BNF 4510V-5 45 10 46.75 39.5 2X2.5 55.6 158.5 800
BNF 4510V-7.5 45 10 46.75 39.5 3X25 78.8 237.8 1190
BNF 4512V-5 45 12 47 39.2 2X2.5 65.2 178.3 820
BNF 4520V-2.5 45 20 47 39.2 1X2.5 35.8 89.7 424
BNF 5010V-2.5 50 10 51.75 44 .4 1X2.5 32.1 88.1 450
BNF 5010V-3.5 50 10 51.75 44.4 1X3.5 429 123.4 620
BNF 5010V-5 50 10 51.75 44 .4 2X2.5 58.2 176.3 880
BNF 5010V-7.5 50 10 51.75 44.4 3X2.5 82.5 264.4 1290
BNF 5012V-2.5 50 12 52.25 433 1X25 43.4 110.1 470
BNF 5012V-3.5 50 12 52.25 433 1X3.5 58 154.1 640
BNF 5012V-5 50 12 52.25 433 2X25 78.8 220.2 910
BNF 5016V-2.5 50 16 52.7 42.9 1X2.5 72.6 183.1 620
BNF 5016V-5 50 16 52.7 429 2X2.5 131.8 366.2 1180
BNF 5020V-2.5 50 20 52.7 429 1X2.5 72.5 183.6 620
I315-208 THIK R Gl riips:/toch hk.com




511E

Precision Ball Screw

L
H B1
h|,
I
pd2 1 [gd
: ‘
4D1| gdp e @ — #Dg6
Unit: mm
Nut dimensions Screw shaft i o
Outer | Flange | Overall Greasing inertial = || o
diameter (diameter| length hole moment/mm

D D: L+ H B PCD diXd.Xh A kg-cm?/mm kg kg/m

88 132 81 18 63 110 | 11 X17.5X11 (511//88) 3.16X10? 3.43 11.36

88 132 94 18 76 110 | 11 X17.5X11 (|5-|-11//88) 3.16X10? 3.83 11.36

88 132 1M1 18 93 110 | 11X17.5X11 (FBIJ1/?8) 3.16X10? 4.35 11.36
88 | 132 | 141 | 18 | 123 | 110 | 1xazsxn | KR | saexi0c | 526 | 1136 | P
90 | 130 | 119 | 18 [ 101 | 110 | 1xizsxn | KR | saexi0c | 474 | 132 | o
Q
90 | 130 | 102 | 18 | 84 | 110 | 1xizsxn | KR | saexi0c | 428 | 11 |

93 | 135 | 73 | 18 | 55 | 13 | 1xizsxn | KR | as2xi0c | 333 | 1416 -

93 | 135 | 83 | 18 | 65 | 13 | 1x1zsxn | KA | as2xi0c | 366 | 1416

93 135 103 18 85 113 | 11 X17.5X11 (%‘1//88) 4.82X10? 4.31 14.16

93 | 135 | 133 | 18 | 15 | 13 | mxizsxn | KA1 as2xi0c | 528 | 1416

100 146 87 22 65 122 14X20X13 (|5-|—11//88) 4.82X10? 4.57 13.82

100 [ 146 | 99 | 22 | 77 | 122 | 14x20x13 | Ry | 482x10° | 505 | 1382

100 146 123 22 101 122 14X20X13 (|3R-|:11//88) 4.82X10? 6.02 13.82

105 [ 152 | 116 | 25 | 91 | 128 | 14x20x13 | Ry | 482x10° | 698 | 1371

105 | 152 | 164 | 25 | 139 | 128 | 14x20x13 | Ry | 482x10° | 918 | 1371

105 152 141 28 113 128 14X20X13 (FBIJ1//88) 4.82X10? 8.32 14.05

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See I115-344 for further details.
For model number coding, see I315-230.

Options=MR15-335 "|__|'|'_|=|r|_'|=« N15-209



BN F DN value 70000
No Preload
60°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNF 5510-2.5 55 10 56.75 49.5 1X2.5 33.4 97 490
BNF 5510-5 55 10 56.75 49.5 2X2.5 60.7 194 950
BNF 5510-7.5 55 10 56.75 49.5 3X25 85.9 291.1 1390
BNF 5512-2.5 53] 12 57 49.2 1X25 39.3 108.8 500
BNF 5512-3 55 12 57 49.2 2X1.5 46 131.3 590
BNF 5512-3.5 55 12 57 49.2 1X3.5 52.4 152.9 680
BNF 5512-5 55 12 57 49.2 2X25 71.3 218.5 960
BNF 5512-7.5 55 12 57 49.2 3X25 100.9 327.3 1420
BNF 5516-2.5 55 16 57.7 47.9 1X25 76.1 201.9 650
BNF 5516-5 65 16 57.7 47.9 2X2.5 138.2 402.8 1280
BNF 5520-2.5 55 20 57.7 47.9 1X25 76 201.9 660
BNF 5520-5 55] 20 57.7 47.9 2X2.5 138.2 403.8 1280
BNF 6310-2.5 63 10 64.75 57.7 1X25 354 1M11.7 550
BNF 6310-5 63 10 64.75 57.7 2X25 64.2 222.5 1050
BNF 6310-7.5 63 10 64.75 57.7 3X25 90.9 334.2 1550
BNF 6312A-2.5 63 12 65.25 56.3 1X2.5 48.1 139.2 560
BNF 6312A-5 63 12 65.25 56.3 2X2.5 87.4 278.3 1090
BNF 6316-5 63 16 65.7 55.9 2X2.5 147 462.6 1420
BNF 6320-2.5 63 20 65.7 55.9 1X2.5 81 231.3 740
BNF 6310-5 63 20 65.7 55.9 2X25 147 463.5 1420
Note)ITf'r:jee Qﬁﬁglﬁ:{rgb&rﬁ tigc(tﬁ?anll(éd type indicate semi-standard types.
815-210 A R AP ARG  https://tech.thk.com




511E

Precision Ball Screw

H B1
_h_|
@ d2 - f¢d1
¢ D1|gdp % l¢dc¢d #Dg6
N 1)
Unit: mm
Nut dimensions Screw shaft N St
Outer | Flange | Overall Greasing inertial s | oees
diameter [diameter| length hole moment/mm

D Di L+ H B+ PCD diXd.Xh A kg-cm*/mm kg kg/m
102 | 144 | 81 | 18 | 63 | 122 [ 11x175x11 [ K% | 705x100 | 419 | 1643
102 | 144 | 111 | 18 | 93 | 122 | 11xa7sxar | RS 705x100 | 536 | 1643
102 | 144 | 141 | 18 | 123 | 122 [ 1xazsxan | (B 1 705x100 | 654 | 1643
105 | 147 | 93 | 18 | 75 | 125 | 11xa75xa1 | RS 705x100 | 501 | 1629

R1/8 :
105 | 147 | 107 | 18 | 89 | 125 | 11x175x11 | KU1 705100 56 | 1629
105 | 147 | 105 | 18 | 87 | 125 | 11x17.5x11 [ K% | 705x107 | 552 | 16.29
105 | 147 | 129 | 18 | 111 | 125 [ 11xa75xa1 | RS | 705x107 | 654 | 1629
105 | 147 | 165 | 18 | 147 | 125 | 11x17.5x11 | (RS | 705x100 | o7 | 1629

R1/8 "
110 | 158 | 116 | 25 | 91 | 133 | 1ax20x13 | KR | 7.05x10 74 | 15.46
110 | 158 | 164 | 25 | 139 | 133 | tax20x13 | KR | 705x100 | 973 | 1546

R1/8 ,
112 | 158 | 127 | 28 | 99 | 134 | 1ax20x13 | KR 705100 84 | 16.1
12 | 158 | 187 | 28 | 159 | 134 | 14x20x13 | RUR | 705100 | 1145 | 164
108 | 154 | 77 | 22 | 55 | 130 | 14x20x13 | K% | 121x100 | 457 | 2193
108 | 154 | 107 | 22 | 85 | 130 | 14x20x13 | K% | 121x100 | 577 | 2193
108 | 154 | 137 | 22 | 115 | 130 | 14x20x13 | US| 121x100 | 698 | 21.93

R1/8 :
15 | 161 | 87 | 22 | 65 | 137 | tax20x13 | K| 1.21x10° 58 | 21.14
15 | 161 | 123 | 22 | 101 | 137 | 1ax2oxi3 | K| 121x100 | 756 | 2114
122 | 184 | 160 | 24 | 136 | 152 | 18x26x175 [ K& | 121x100 | 1182 | 2085
122 | 180 | 127 | 28 | 99 | 150 | 18x26x17.5 | KU | 121x107 101 | 2157
122 | 180 | 187 | 28 | 159 | 150 | 18x26x175 | KU | 121x100 | 1358 | 2157

Note)The overall length of the nut will |ncreasg(\$vhen equipping the QZ lubricating device. See 315-344 for further details.

For model number coding, see 115-2

Options=>RA15-335

TR 15-211

MaIos |leg



BNF DN value 70000
No Preload
60°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNF 7010-2.5 70 10 71.75 64.5 1X2.5 36.8 123.5 590
BNF 7010-5 70 10 71.75 64.5 2X2.5 66.9 247 1140
BNF 7010-7.5 70 10 71.75 64.5 3X25 94.9 3714 1680
BNF 7012-2.5 70 12 72 64.2 1X2.5 43.5 139.2 600
BNF 7012-5 70 12 72 64.2 2X2.5 78.9 278.3 1160
BNF 7012-7.5 70 12 72 64.2 3X25 1.7 417.5 1710
BNF 7020-5 70 20 72.7 62.9 2X25 153.9 514.5 1550
BNF 8010-2.5 80 10 81.75 75.2 1X2.5 38.9 1411 650
BNF 8010-5 80 10 81.75 75.2 2X2.5 70.6 283.2 1270
BNF 8010-7.5 80 10 81.75 75.2 3X25 100 424.3 1860
BNF 8020A-2.5 80 20 82.7 72.9 1X2.5 90.1 294 890
BNF 8020A-5 80 20 82.7 72.9 2X2.5 163.7 589 1720
BNF 8020A-7.5 80 20 82.7 72.9 3X25 231.6 883.2 2520
BNF 10020A-2.5 100 20 102.7 92.9 1X2.5 99 368.5 2110
BNF 10020A-5 100 20 102.7 92.9 2X2.5 179.3 737 4080
BNF 10020A-7.5 100 20 102.7 92.9 3X25 253.8 1105.4 6010
Note)The model numbers in dimmed type indicate semi-standard types.

If desiring them, contact THK.

A15-212 THIK ARl rios://tech.thcom




511E

Precision Ball Screw

H B1
_h |
¢d2]7—7 i¢d1
¢ D1)gdp % {\’7)’/23 %}d #Dgb
gl
Unit: mm
Outer | Flange | Overall e Greasing scir:;vrtis‘;aﬂ n:\lausts if;asf;
diameter|diameter| length hole moment/mm

D Di L+ H B+ PCD diXd.Xh A kg-cm*/mm kg kg/m
125 [ 167 | 81 | 18 | 63 | 145 | 1x175x1 | KUk | 18sx100 | 58 | 274
125 | 167 | 111 | 18 | 93 | 145 | 1xazsx1t | (K% | 185x100 | 749 | 274
125 | 167 | 141 | 18 | 123 | 145 | 1x17sx1 | RUR | 185x100 | 019 | 274
128 | 170 | 93 | 18 | 75 | 148 | 1x175x1 | Y1 | 185x107 | 689 | 27.24
128 | 170 | 129 | 18 | 11 | 148 | 1x175x1t | SR | 185x107 | 908 | 27.24
128 | 170 | 165 | 18 | 147 | 148 | 1x175x1 | 1% | 185x107 | 1126 | 27.24
130 | 186 | 185 | 28 | 157 | 158 | 18x26X175 | (1) | 185%x10" | 145 | 27
130 | 176 | 77 | 22 | 85 | 152 | 1ax20x13 | SR | s1ex107 | 59 | 3626
130 | 176 | 107 | 22 | 85 | 152 | 1ax20x13 | SR | siex107 | 753 | 3626
130 | 176 | 137 | 22 | 115 | 152 | 1ax20x13 | SR | s1ex107 | 915 | 3626
143 | 204 | 127 | 28 | 99 | 172 | 18X26X175 | @y | 316x10" | 1268 | 3581
143 | 204 | 187 | 28 | 150 | 172 | 18x26x175 | N{% | s16x10" | 17.12 | 3581
143 | 204 | 247 | 28 | 219 | 172 | 18X26X175 | @y | 316X10" | 2156 | 3581
170 | 243 | 131 | 32 | 99 | 205 | 22x32x215 | N1y | 771x10" | 1828 | 57.13
170 | 243 | 191 | 32 | 159 | 205 | 22x32x215 | (N1 | 771x107 | 242 | 6713
170 | 243 | 251 | 32 | 219 | 205 | 22x32x215 | @yymy | 771x10" | 3042 | 57.13

Note)The overall length of the nut will |ncreasg(v)vhen equipping the QZ lubricating device. See 315-344 for further details.

For model number coding, see E115-

Options=>RA15-335

TR 815-213

MaIos |leg



DK DN value 70000
No Preload
Tw
PCD
(Greasing hole)
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
DK 1404-4 14 4 145 11.8 4X1 5.4 10.2 180
DK 1404-6 14 4 14.5 11.8 6X1 7.7 15.4 270
DK 1605-3 16 5 16.75 13.1 3X1 7.4 13 160
DK 1605-4 16 5 16.75 13.1 4X1 9.5 17.4 210
DK 2004-3 20 4 20.5 17.8 3X1 5.2 11.6 190
DK 2004-4 20 4 20.5 17.8 4X1 6.6 15.5 250
DK 2005-3 20 5 20.75 171 3X1 8.5 17.3 200
DK 2005-4 20 5 20.75 171 4X1 11 23.1 260
DK 2006-3 20 6 21 16.4 3X1 11.4 215 410
DK 2006-4 20 6 21 16.4 4X1 14.6 28.6 540
DK 2008-4 20 8 21 16.4 4X1 14.6 28.8 270
15-214 THIK RN rips:/tech rk.com
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511E

Precision Ball Screw

% d2 = ﬁgﬁ di
Py 1 o
¢ D1| gdp| - mwj;a dc|gd
— B2
Unit: mm
Outer | Flange |Overall S Greasing Sc;r?:"tisar:aﬂ n’]\lausts ::;asfst
diameter |diameter| length hole | moment/mm

D Di L+ H B B. | PCD diXd.Xh Tw A kg-cm?mm kg kg/m
26 45 48 10 38 10 | 35 | 4.5X8X45 | 29 M6 2.96X10* 0.2 1
26 45 60 10 50 10 | 35 | 4.5X8X45 | 29 M6 2.96X10* 0.23 1
30 49 45 10 35 10 | 39 | 45X8X45 | 31 M6 5.05X10* 024 | 1.25
30 49 50 10 | 40 10 | 39 | 45%X8X45 | 31 M6 5.05X10* 0.26 | 1.25
32 56 42 1" 31 10 | 44 | 55X95X55| 35 M6 1.23X10° 0.26 | 2.18
32 56 46 1 35 10 | 44 | 55X95X55 | 35 M6 1.23X10° 0.27 | 2.18
34 58 46 1" 35 10 | 46 | 55X9.5X55 | 36 M6 1.23X10° 0.31 | 2.06
34 58 51 1 40 10 | 46 | 55X9.5X55 | 36 M6 1.23X10° 0.34 | 2.06
35 58 52 1" 41 10 46 | 55X9.5X55 | 36 M6 1.23X10° 0.36 | 1.93
35 58 59 1 48 10 46 | 55X9.5X55| 36 M6 1.23X10° 0.39 | 1.93
35 58 69 1 58 15 46 | 55X9.5X55 | 36 M6 1.23X10° 0.45 | 2.06

Note)The overall length of the nut will |ncrease6vhen equipping the QZ lubricating device. See 315-344 for further details.

For model number coding, see E315-23|

Options=>RA15-335

TR 15-215

MaIos |leg



DK DN value 70000
No Preload
L1
Tw H B1
h
W —rT!
PCD m“‘mvjyﬁ dc |gd
[\ ¢ Dg6 —t
— B2
(Greasing hole)
DK2504/2505/2506/2508/2510
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/pum

DK 2504-3 25 4 25.5 22.8 3X1 5.7 15 230
DK 2504-4 25 4 255 22.8 4X1 7.4 19.9 310
DK 2505-3 25 5 25.75 221 3X1 9.7 22.6 250
DK 2505-4 25 5 25.75 221 4X1 12.4 30.3 320
DK 2506-3 25 6 26 214 3X1 12.8 27 250
DK 2506-4 25 6 26 21.4 4X1 16.8 374 330
DK 2508-3 25 8 26 21.4 3X1 131 28.1 500
DK 2508-4 25 8 26 21.4 4X1 16.8 375 330
DK 2510-3 25 10 26 21.6 3X1 12.7 27 250
DK 2510-4 25 10 26 21.6 4X1 16.7 37.6 330
DK 2805-3 28 5 28.75 252 3X1 10.5 26.4 270
DK 2805-4 28 5 28.75 252 4X1 134 35.2 360
DK 2806-3 28 6 29 244 3X1 14 32 280
DK 2806-4 28 6 29 244 4X1 18 425 370
DK 2810-4 28 10 29.25 23.6 4X1 22.4 50 370
X15-216 THIK S EE Sl riips://tech t.com




511E

Precision Ball Screw

Tw L1
225° H B1
oA <] h
(Greasing hole) ¢d2[ I -ty
T
1 #Dg6 =
PCD| - #D1/gdp - - 7W7 gdc gd
\SY)
90° B2
DK2805/2806/2810
Unit: mm
Nut dimensions
- Sc!' ew §haft Nut | Shaft
Outer | Flange |Overall Greasing inertial miees | mess
diameter|diameter | length hole moment/mm
D D L H B+ B. | PCD diXd.Xh Tw A kg-cm?/mm kg kg/m
38 63 43 1 32 10 | 51 |55X9.5X55| 39 M6 3.01X10° 0.33 3.5
38 63 47 1 36 10 | 51 |55X9.5X55 | 39 M6 3.01X10° 0.35 3.5
40 63 46 1 35 10 | 51 | 55X9.5X55| 41 M6 3.01X10? 0.38 | 3.35
40 63 51 1 40 10 | 51 | 5.5X9.5X55| 41 M6 3.01X10° 041 | 3.35
40 63 52 1 41 10 | 51 | 55X9.5X55| 41 M6 3.01X10? 041 | 3.19
40 63 60 11 49 10 | 51 | 5.5X9.5X55| 41 M6 3.01X10° 046 | 3.19
40 63 62 12 50 10 | 51 | 5.5%X9.5X55| 41 M6 3.01X10? 048 | 3.35
40 63 71 12 59 15 | 51 | 55X9.5X55| 41 M6 3.01X10° 0.54 | 3.35
40 63 80 15 | 65 15 | 51 | 55X9.5X55| 41 M6 3.01X10° 0.62 | 3.45
40 63 85 15 | 70 | 20 | 51 |55X9.5X55 | 41 M6 3.01X10? 0.65 | 3.45
43 71 49 12 37 10 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 048 | 4.27
43 71 54 12 | 42 10 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.51 | 4.27
43 71 53 12 | 41 10 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.5 | 4.36
43 71 61 12 | 49 10 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.56 | 4.36
45 71 84 15 | 69 | 20 | 57 | 6.6X11X6.5 | 55 M6 4.74X10° 0.82 | 4.18

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
For model number coding, see I315-230.

Options=>RA15-335

TR 15-217

MaIos |leg



DK DN value 70000
No Preload
Tw
225°
PCD -
%
90°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/um
DK 3204-3 32 4 32.5 30.1 3X1 6.4 19.6 290
DK 3204-4 32 4 32.5 30.1 4X1 8.2 26.1 380
DK 3205-3 32 5 32.75 29.2 3X1 11.1 30.2 300
DK 3205-4 32 5 32.75 29.2 4X1 14.2 40.3 400
DK 3205-6 32 5 32.75 29.2 6X1 20.1 60.4 600
DK 3206-3 32 6 33 28.4 3X1 14.9 37.1 310
DK 3206-4 32 6 33 28.4 4X1 19.1 49.5 410
DK 3210-3 32 10 SBNS) 26.4 3X1 25.7 52.2 300
DK 3210-4 32 10 33.75 26.4 4X1 33 69.7 390
DK 3212-4 32 12 LT 26.4 4X1 34.2 73.9 420
DK 3610-3 36 10 37.75 30.5 3X1 28.8 63.8 350
DK 3610-4 36 10 37.75 30.5 4X1 36.8 85 470
DK 4010-3 40 10 41.75 34.4 3X1 29.8 69.3 380
DK 4010-4 40 10 41.75 34.4 4X1 38.1 924 500
DK 4012-3 40 12 41.75 34.4 3X1 30.6 72.3 390
DK 4012-4 40 12 41.75 34.4 4X1 39.2 96.4 520
DK 4016-4 40 16 41.75 34.4 4X1 39.1 96.8 520
DK 4020-3 40 20 41.75 34.7 3X1 294 69.3 750
X15-218 THIK S EE Sl riips://tech t.com




511E

Precision Ball Screw

H B1
lh
pdz] H 1gd
, Jog6 —
#D1|gdp) %&E - - mﬁ gdcigd
B2
Unit: mm

— Nut dimensions — Sc;:;v,ﬁsgaﬂ s || s
diameter diamgt‘:r Ie\:gtah rsgls;ng moment/mm | MaSS | Mass
D Di L H B B. | PCD diXdXh Tw A kg-cm*/mm kg kg/m
45 76 | 44 | 11 | 33 | 10 | 63 | 6.6X11X6.5 | 59 | M6 | 8.08X10° | 0.44 | 586
45 76 | 48 | 11 | 37 | 10 | 63 | 6.6X11X6.5 | 59 | M6 | 8.08%X10° | 0.47 | 5.86
46 76 | 47 | 12 | 35 | 10 | 63 | 6.6X11X6.5 | 59 | M6 | 8.08X10° 0.5 | 567
46 76 | 52 | 12 | 40 | 10 | 63 | 6.6X11X6.5 | 59 | M6 | 8.08%X10° | 0.53 | 5.67
46 76 | 62 | 12 | 50 | 10 | 63 | 6.6X11X65 | 59 | M6 | 8.08X10° 06 | 567
48 76 | 53 | 12 | 41 | 10 | 63 | 6.6X11X6.5 | 59 | M6 | 8.08%X10° | 0.58 | 6.31
48 76 | 61 | 12 | 49 | 10 | 63 | 6.6X11X65 | 59 | M6 | 8.08%X10° | 0.65 | 6.31
54 | 87 | 80 | 15 | 65 | 15 | 69 | 9%X14x85 | 66 | M6 | 8.08x10° | 1.22 | 4.98
54 87 | 90 | 15 | 75 | 20 | 69 | 9X14x85 | 66 | M6 | 808Xx10° | 1.34 | 4.98

54 | 87 | 98 | 15 | 83 | 25 | 69 | 9x14Xx85 | 66 | M6 | 8.08x10° | 143 | 52
58 | 98 | 82 | 18 | 64 | 15 | 77 | 11X175X11 | 75 | M6 1.29%10% | 1.52 | 6.51
58 | 98 | 93 | 18 | 75 | 20 | 77 | 11X175X11 | 75 | M6 1.29%10% | 1.66 | 6.51
62 | 104 | 83 | 18 | 65 | 15 | 82 | 11x17.5%x11 | 79 (lfT%) 1.97x10% | 3.14 | 8.22
62 | 104 | 93 | 18 | 75 | 20 | 82 [ 11x17.5X11 [ 79 (,§1/%) 1.97X10% | 3.41 | 822

62 | 104 | 90 | 18 | 72 | 20 | 82 | 11x17.5X11 | 79 (,5T11/23) 1.97x10% | 1.77 | 85

62 | 104 [ 103 | 18 | 85 | 25 | 82 | 11X17.5X11 | 79 (,591/23) 1.97X102 | 1.95 | 85
62 | 104 | 120 | 18 | 102 | 30 | 82 | 11X17.5X11 | 79 (PRT%) 1.97x10% | 219 | 8.83
62 | 104 [ 123 | 18 | 105 | 30 | 82 | 11X17.5X11 | 79 (FBT%) 1.97%10% | 223 | 9.03

Note)The overall length of the nut will increasgs/hen equipping the QZ lubricating device. See I315-344 for further details.

TR 315-219

For model number coding, see E315-230.

Options=>RA15-335

MaIos |leg



DK DN value 70000
No Preload
Tw
225°
PCD -
%
90°
Screw Lead |Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/um
DK 5010-3 50 10 51.75 44.4 3X1 33.9 90.7 470
DK 5010-4 50 10 51.75 44.4 4X1 43.4 120.5 610
DK 5010-6 50 10 51.75 44.4 6X1 62.7 186.8 930
DK 5012-3 50 12 52.25 43.3 3X1 45.8 113 490
DK 5012-4 50 12 52.25 43.3 4X1 58.6 150.6 640
DK 5016-3 50 16 5282.5) 43.3 3X1 45.7 113.3 490
DK 5016-4 50 16 52.25 43.3 4X1 58.5 151 640
DK 5020-3 50 20 52.25 43.6 3X1 44.2 108.8 470
DK 6310-4 63 10 64.75 57.7 4X1 49.5 160.7 780
DK 6310-6 63 10 64.75 57.7 6X1 70.3 2421 1140
DK 6312-3 63 12 65.25 56.3 3X1 51.9 147.4 600
DK 6312-4 63 12 65.25 56.3 4X1 66.4 196.6 785
DK 6320-3 63 20 65.7 55.9 3X1 83.5 229.3 1470
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511E

Precision Ball Screw

H B1
h
¢ dz] F [#d1
T
b #Dg6 =
#D1|gdp) - - L |¢dcigd
B
Unit: mm
Nut dimensions Screw shaft s || s
Outer | Flange |Overall Greasing inertial s || s
diameter|diameter | length hole | moment/mm

D Ds L+ H B: B. |PCD| diXd:Xh Tw A kg-cm*/mm kg kg/m
72 | 123 | 83 | 18 | 65 | 15 | 101 | 11xazsx1t | 92 | KR as2xi0c | 244 | 1338
72 123 | 93 | 18 | 75 | 20 | 101 | 11X17.5X11 | 92 (FB‘IJ1/?8) 4.82X10? 2.3 [1338
72 123 | 114 | 18 | 96 | 30 | 101 | 11X17.5X11 | 92 (F';J{/SS) 4.82X10? 2.65 | 13.38
75 129 | 97 | 22 | 75 | 20 | 105 | 14X20X13 | 98 (PR-|-11/%) 4.82X10? 291 | 12.74
75 129 | 110 | 22 | 88 | 25 | 105 | 14X20X13 | 98 (FBF11/?8) 4.82X10? 3.16 | 12.74
75 129 | 111 | 22 | 89 | 25 | 105 | 14X20X13 | 98 (FBI'11/?8) 4.82X10? 3.18 | 13.41
75 129 | 129 | 22 | 107 | 30 | 105 | 14X20X13 | 98 (FEIJ1/23) 4.82X10? 3.52 | 13.41
75 129 | 136 | 28 | 108 | 30 | 105 | 14X20X13 | 98 (F5|'11/23) 4.82X10? 3.94 | 138
85 146 | 97 | 22 | 75 | 20 | 122 | 14X20X13 | 110 (,51-11/%) 1.21X10" 3.28 | 21.93
85 146 | 118 | 22 | 96 | 30 | 122 | 14X20X13 | 110 (|5-|J1/23) 1.21X10" 3.7 [21.93
90 146 98 22 76 20 | 122 | 14X20X13 | 110 (|5-|J1//88) 1.21X10" 3.71 | 2114
90 146 | 111 | 22 | 89 | 25 | 122 | 14X20X13 | 110 (IB'I'11/?8) 1.21X10" 4.04 | 21.14
95 159 | 136 | 28 | 108 | 30 | 129 [ 18X26X17.5 | 121 (5—;1//88) 1.21X10" 6.17 | 21.57

Note)The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
For model number coding, see E315-230.

Options=>RA15-335

TR 15-221

MaIos |leg



MDK DN value 70000
No Preload
L1
Tw H B
A
(Greasing hole) 4-gdi ‘
PCD J(\\ ; ¢ D1 ¢dp] Bl /\ ;L V- |#dc|gd|gDgb
60°
Unit: mm
Screw | Lead |Ballcenter-| Thread | No. of [Basic load rating |Rigidity Nut dimensions
shlaﬂ outer| tq—center _minor Ic_Jade_:d Outer | Fiange | Overall
Model No. diameter diameter |diameter| circuits Ca Coa K diameter|diameter| length
d Ph dp dc  [Rows X tuns| kN kN | N/um D Ds L+
MDK 0401-3 4 1 4.15 34 3X1 0.29 | 0.42 35 9 19 13
MDK 0601-3 6 1 6.2 53 3X1 0.54 | 0.94 60 11 23 14.5
MDK 0801-3 8 1 8.2 7.3 3X1 0.64 1.4 80 13 26 15
MDK 0802-3 8 2 8.3 7 3X1 1.4 2.3 80 15 28 22
MDK 1002-3 10 2 10.3 9 3X1 1.5 2.9 100 17 34 22
MDK 1202-3 12 2 12.3 11 3X1 1.7 3.6 120 19 36 22
MDK 1402-3 14 2 14.3 13 3X1 1.8 43 190 21 40 23
MDK 1404-3 14 4 14.65 | 12.2 3X1 4.2 7.6 190 26 45 33
MDK 1405-3 14 5 1475 | 11.2 3X1 7 1.6 | 140 26 45 42
Nut dimensions
Greasing Scir:g’tisat:aﬂ Nut Shaft
Model No. hole FeTRET mass mass
H B PCD ds Tw A kg-cm?/mm kg kg/m
MDK 0401-3 3 10 14 2.9 13 — 1.97X10° 0.01 0.07
MDK 0601-3 3.5 1 17 3.4 15 — 9.99X10° 0.017 0.14
MDK 0801-3 4 1 20 3.4 17 — 3.16 X10° 0.024 0.29
MDK 0802-3 5 17 22 3.4 19 — 3.16 X10° 0.034 0.27
MDK 1002-3 5 17 26 4.5 21 — 7.71X10° 0.045 0.47
MDK 1202-3 5 17 28 4.5 23 — 1.6X10* 0.05 0.71
MDK 1402-3 6 17 31 5.5 26 — 2.96X10* 0.15 1
MDK 1404-3 6 27 36 515 28 — 2.96 X10* 0.13 0.8
MDK 1405-3 10 32 36 55 28 M6 2.96X10* 0.18 0.91
Note)Models MDK0401, 0601 and 0801 are not provided with a seal.
For model number coding, see E315-230.
N15-222 A R AP ARG  https://tech.thk.com




WHF (Precision Ball Screw)
No Preload

511E

Precision Ball Screw

| DN value |

120000

PCD
L1
H : B1
TW__|(Greasing hole)
WHF1530/1540/2020/2025/ T ]
2030/2040/2550 D1 4dp :/\\ ¢ 0gb / [¢ ddgd
30° 300 L \ /| L]
i
PCD
A
(Greasing hole)
WHF2525 )
Unit: mm
Screw | Lead |Ballcenter-| Thread | No. of |[Basic load rating |Rigidity Nut dimensions

shfiﬂ outer, to_-oenler lminor I(_Jadgd Outer | Flange | Overall

Model No. diameter diameter |diameter| circuits | Ca Coa K diameter|diameter| length

d Ph dp dc  [Rows X tums| kN kN | N/um D Ds Ls

WHF 1530-3.4 15 30 16.75 | 125 | 2X1.7 8 14.4 195 32 53 64.5
WHF 1540-3.4 15 40 15.75 | 125 | 2X1.7 | 7.7 16.3 | 209 34 57 81.6
WHF 2020-3.4 20 20 20.75 | 17.5 | 2X1.7 9.6 21 225 42 64 471
WHF 2025-3.4 20 25 20.75 | 176 | 2X1.7 9.8 22.3 236 39 62 56.2
WHF 2030-3.4 20 30 20.75 | 176 | 2X1.7 9.9 23.5 243 39 62 65.3
WHF 2040-3.4 20 40 20.75 | 17.5 | 2X1.7 9.6 20.3 256 37 57 82.7
WHF 2525-3.4 25 25 26 219 | 2X1.7 | 145 | 331 285 50 77 58.8
WHF 2550-3.4 25 50 26 219 | 2X1.7 | 144 | 319 | 323 45 69 | 103.3
Nut dimensions e Scir:;vmsar:aﬂ Nut Shaft

Model No. hole FRETTER mass | mass

H B PCD di Tw N« A kg-cm?mm kg kg/m

WHF 1530-3.4 10 | 475 | 43 55 33 5 M6 3.9X10* 0.38 1.26

WHF 1540-3.4 10 | 64.6 | 45 515 40 5) M6 3.9X10* 0.48 1.28

WHF 2020-3.4 10 241 53 5.5 46 5 M6 1.23X10° 0.49 2.25
WHF 2025-3.4 10 33.2 50 515 46 5 M6 1.23X10° 0.51 2.26
WHF 2030-3.4 10 43.3 50 5.5 46 5 M6 1.23X10° 0.55 2.28
WHF 2040-3.4 10 65.7 47 55 38 5 M6 1.23X10° 0.58 2.34
WHF 2525-3.4 12 31.3 63 6.6 56 6 M6 3.01X10° 0.65 3.52
WHF 2550-3.4 12 | 793 | 57 6.6 46 6 M6 3.01X10? 0.72 3.66

Note)Model WHF cannot be attached with seal.
The overall length of the nut will increase when equipping the QZ lubricating device. See EX15-344 for further details.
For model number coding, see 115-230.

Options=>A1

5-335

1Al B315-223

MaIos |leg



BLK (Precision Ball Screw) DN value | 70000
No Preload
PCD
(Greasing hole)
Screw Lead |[Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BLK 1510-5.6 15 10 15.75 12.5 2X2.8 14.3 27.8 340
BLK 1616-2.8 16 16 16.65 13.7 1X2.8 B2 9.9 180
BLK 1616-3.6 16 16 16.65 13.7 2X1.8 71 14.3 220
BLK 2020-2.8 20 20 20.75 17.5 1X2.8 8.1 17.2 230
BLK 2020-3.6 20 20 20.75 17.5 2X1.8 11.1 247 290
BLK 2525-2.8 25 25 26 21.9 1X2.8 12.2 26.9 270
BLK 2525-3.6 25 25 26 21.9 2X1.8 16.6 38.7 350
BLK 3232-2.8 32 32 33.25 28.3 1X2.8 17.3 41.4 340
BLK 3232-3.6 32 32 33.25 28.3 2X1.8 23.7 59.5 440
BLK 3620-5.6 36 20 37.75 31.2 2X28 54.9 134.3 760
BLK 3624-5.6 36 24 38 30.7 2X2.8 63.8 151.9 770
BLK 3636-2.8 36 36 37.4 31.7 1X2.8 224 541 390
BLK 3636-3.6 36 36 37.4 31.7 2X1.8 30.8 78 490
BLK 4040-2.8 40 40 41.75 35.2 1X2.8 28.2 68.9 430
BLK 4040-3.6 40 40 41.75 35.2 2X1.8 38.7 99.2 550
BLK 5050-2.8 50 50 52.2 441 1X2.8 422 107.8 530
BLK 5050-3.6 50 50 52.2 441 2X1.8 57.8 155 670
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511E

Precision Ball Screw

L1
H B1
4D1lg dp ’j(; %Q}E \WAIRCLECIE N\N\\\uy e
L
Unit: mm
Outer | Flange |Overall T Greasing Scirr?:”isé:}aﬂ ,,',\‘afs ,ir;ifst
diameter |diameter | length hole moment/mm
D D+ L+ H B: |PCD| d: Tw [\ A kg-cm?mm kg kg/m
34 57 44 10 24 45 55 40 5 M6 3.9%X10* 0.34 | 0.31
32 58 54 10 375 | 42 4.5 38 5 M6 5.05X10* 0.32 | 1.41
32 53 38 10 (215 | 42 4.5 38 5 M6 5.06X10* 0.21 | 1.41
39 62 65 10 | 475 | 50 6.5 46 5 M6 1.23X10° 049 | 2.25
39 62 45 10 275 | 50 55 46 5 M6 1.23X10° 0.35 | 2.25
47 74 80 12 60 60 6.6 56 6 M6 3.01X10? 0.89 | 3.52
47 74 55 12 35 60 6.6 56 6 M6 3.01X10° 0.64 | 3.52
58 92 102 15 7 74 9 68 7.5 M6 8.08X10? 1.78 | 5.83
58 92 70 15 45 74 9 68 7.5 M6 8.08X10? 1.32 | 5.83
70 110 78 17 45 90 1 80 8.5 M6 1.29X10” 223 | 649
75 115 94 18 59 94 1 86 9 M6 1.29X10? 3.05 | 6.39
66 106 113 17 86 85 1 76 8.5 M6 1.29X10? 2.61 7.34
66 106 77 17 50 85 1" 76 8.5 M6 1.29X10? 193 | 7.34
73 114 125 17 [ 96.5| 93 1 84 8.5 M6 1.97X10? 34 9.01
73 114 85 17 | 56.5| 93 1 84 8.5 M6 1.97X10? 248 | 9.01
90 135 156 20 122 | 112 14 104 10 M6 4.82X10? 6.18 | 14.08
90 135 106 20 72 112 14 104 10 M6 4.82X10? 4.45 | 14.08

Note) Model BLK cannot be attached with seal.
The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.
For model number coding, see E315-230.

Options=>RA15-335

TR 15-225

MaIos |leg



WGF DN value 70000
No Preload
PCD
(Greasing hole)
Screw Lead |[Ballcenter-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K
d Ph dp dc Rows X turns kN kN N/um
WGF 0812-3 8 12 8.4 6.6 2X1.65 2.2 3.9 110
WGF 1015-3 10 15 10.5 8.3 2X1.65 &3 6.2 140
WGF 1320-3 13 20 13.5 10.8 2X1.65 4.7 9.6 180
WGF 1520-1.5 15 20 15.75 12,5 1X1.5 4.4 7.9 100
WGF 1520-3 15 20 15.75 12,5 2X1.5 8.1 15.8 190
WGF 1530-1 15 30 15.75 12.5 2X0.6 815 54 90
WGF 1530-3 15 30 15.75 12.5 2X1.6 8.1 14.6 220
WGF 1540-1.5 15 40 15.75 12.5 2X0.75 3.9 7.4 110
WGF 2040-1 20 40 20.75 17.5 2X0.65 4.3 8 110
WGF 2040-3 20 40 20.75 17.5 2X1.65 9'5 20.2 280
WGF 2060-1.5 20 60 20.75 17.5 2X0.75 45 1 140
WGF 2550-1 25 50 26 21.9 2X0.65 6.4 12.5 140
WGF 2550-3 25 50 26 21.9 2X1.65 14.3 31.7 340
WGF 3060-1 30 60 31.25 26.4 2X0.65 8.9 18 170
WGF 3060-3 30 60 31.25 26.4 2X1.65 19.9 457 410
WGF 3090-1.5 30 90 31.25 26.4 2X0.75 9.7 25.8 200
WGF 4080-1 40 80 41.75 35.2 2X0.65 15 321 220
WGF 4080-3 40 80 41.75 35.2 2X1.65 334 81.4 530
WGF 50100-1 50 100 52.2 441 2X0.65 224 50.1 270
WGF 50100-3 50 100 52.2 441 2X1.65 49.9 127.2 650
Download data by searching for the corresponding
15-226 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Precision Ball Screw

L1
H,  B1
|
N o008 | ] |
#D1|gdp| - ~ |gdc|gd
RN S\
T
AL
Unit: mm
Nut dimensions : Screw shaft Nut | shat
Outer | Flange |Overall Greasing inertial mass | mass
diameter |diameter | length hole moment/mm

D D L+ H B: |PCD| d: Tw [\ A kg-cm?mm kg kg/m
18 31 27 4 17 25 | 34 | 20 — — 3.16X10° 0.054 | 0.35
23 40 33 5) 22 32 | 45 | 25 — — 7.71X10° 0.11 | 0.55
28 45 43 5 29 37 4.5 30 —_ — 2.2X10* 0.18 | 0.96
32 53 45 10 28 43 | 55 | 33 5 M6 3.9%x10* 0.29 | 1.22
32 53 45 10 28 43 | 55 | 33 5 M6 3.9x10* 029 | 1.22
32 68 33 10 17 43 | 55 | 33 5) M6 3.9%X10* 0.23 | 1.26
32 53 63 10 47 43 5.5 33 5 M6 3.9X10* 0.38 | 1.26
32 53 42 10 | 263 | 43 | 55 | 33 5 M6 3.9%X10* 0.28 | 1.28
37 57 41 10 25 47 5.5 38 5.5 M6 1.23X10° 0.24 | 2.34
37 57 81 10 65 47 | 55 | 38 | 55 M6 1.23X10° 0.48 | 2.34
37 57 60 10 | 40.1 | 47 | 55 | 38 5 M6 1.23X10° 04 | 237
45 69 52 12 | 315 | 57 | 6.6 | 46 7 M6 3.01X10° 043 | 3.66
45 69 102 12 | 815 | 57 6.6 46 7 M6 3.01X10° 0.85 | 3.66
55 89 62 15 37 71 9 56 9 M6 6.24X10° 1.11 | 5.28
55 89 122 15 97 71 9 56 9 M6 6.24X10° 1.9 | 5.28
55 89 92 15 | 613 | 71 9 56 9 M6 6.24X10° 1.51 | 5.34
73 114 79 17 | 505 | 93 1 74 | 85 M6 1.97 X102 234 | 9.38
73 114 159 17 [130.5| 93 1 74 8.5 M6 1.97 X10* 4.18 | 9.38
90 135 98 20 64 112 14 92 10 M6 4.82X10? 418 | 14.66
90 135 198 | 20 | 164 | 112 | 14 92 10 M6 4.82X10? 7.63 | 14.66

Note) Model WGF cannot be attached with seal.
The overall length of the nut will i mcreasg (\;vhen equipping the QZ lubricating device. See I315-344 for further details.

For model number coding, see E315-2.

Options=>RA15-335
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BNT (Precision Ball Screw) DN value | 70000

No Preload

=L

(Greasing hole)

Screw Lead |[Ball center-| Thread No. of Basic load rating Rigidity
shaft outer to-center minor loaded
Model No. diameter diameter | diameter | circuits Ca Coa K

d Ph dp dc Rows X turns kN kN N/um
BNT 1404-3.6 14 4 14.4 11.5 1X3.65 6.8 12.6 190
BNT 1405-2.6 14 5) 14.5 11.2 1X2.65 7.2 12.6 150
BNT 1605-2.6 16 5 16.75 13.5 1X2.65 7.8 14.7 170
BNT 1808-3.6 18 8 19.3 14.4 1X3.65 18.2 34.4 270
BNT 2005-2.6 20 5 20.5 17.2 1X2.65 8.7 18.3 200
BNT 2010-2.6 20 10 21.25 16.4 1X2.65 14.7 27.8 220
BNT 2505-2.6 25 5 255 222 1X2.65 9.6 23 240
BNT 2510-5.3 25 10 26.8 20.2 2X2.65 43.4 92.8 520
BNT 2806-2.6 28 6 28.5 25.2 1X2.65 10.1 25.8 270
BNT 2806-5.3 28 6 28.5 25.2 2X2.65 18.3 51.6 510
BNT 3210-2.6 32 10 33.75 27.2 1X2.65 27.3 59.5 330
BNT 3210-5.3 32 10 33.75 27.2 2X2.65 49.6 118.9 640
BNT 3610-2.6 36 10 37 30.5 1X2.65 28.7 65.6 360
BNT 3610-5.3 36 10 37 30.5 2X2.65 52.1 131.2 700
BNT 4512-5.3 45 12 46.5 39.2 2X2.65 68.1 186.7 860

Download data by searching for the corresponding i
1 5'228 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com



511E

Precision Ball Screw
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Unit: mm
Nut dimensions
Outer | Center|Overall Greasing Scirr?:’”isar}aﬂ Nut | Shaft
i mass | mass
Gameler| height | length | Munting hole hole | moment/mm

D F L+ B C SX{t Wi | T M [ Ni | N2 A kg-cm?mm kg kg/m
34 | 13| 35|26 |22 | M4xX7 (17| 6 |30 | 6 2 M6 2.96X10* 0.15 | 0.93
34 | 13 | 35| 26 | 22| M4X7 (17 | 6 | 31| 6 2 M6 2.96X10* 0.15 | 0.92
42 | 16 | 36 | 32 | 22 | M5X8 | 21 [21.5]|325| 6 2 M6 5.05X10* 0.3 1.24
48 | 17 | 56 | 35 | 35 | M6X10 | 24 | 10 | 44 | 8 3 M6 8.09%X10* 047 | 1.46
48 | 17 | 35 |1 35|22 | M6X10 | 24 | 9 | 39 | 5 3 M6 1.23X10* 0.28 | 2.06
48 | 18 | 58 | 35 | 35 | M6X10 | 24 | 9 | 46 | 10 | 2 M6 1.23X10° 0.5 1.99
60 | 20 | 35 | 40 | 22 | M8X12 | 30 |95 | 45| 7 5 M6 3.01X10° 041 | 335
60 | 23 | 94 | 40 | 60 | M8X12 | 30 | 10 | 55 | 10 | — M6 3.01X10° 1.18 | 2.79
60 | 22 | 42 | 40 | 18 | M8X12 | 30 | 10 | 50 | 8 | — M6 4.74X10° 0.81 | 4.42
60 | 22 | 67 | 40 | 40 | M8X12 | 30 | 10 | 50 | 8 | — M6 4.74X10° 0.78 | 4.42
70 | 26 | 64 | 50 | 45 | M8X12 | 35 | 12 | 62 | 10 | — M6 8.08X10° 1.3 | 4.98
70 | 26 | 94 | 50 | 60 | M8X12 | 35 | 12 | 62 | 10 | — M6 8.08%X107° 2 4.98
86 | 29 | 64 | 60 | 45 | M10X16| 43 | 17 | 67 | 11 | — M6 1.29%X10 1.8 | 6.54
86 | 29 | 96 | 60 | 60 | M10X16 | 43 | 17 | 67 | 11 | — M6 1.29%X10? 24 | 6.54
100 | 36 [115| 75 | 75 | M12X20| 50 |20.5| 80 | 13 | — M6 3.16 X102 4.1 |10.56

Note) The overall length of the nut will increase (\;vhen equipping the QZ lubricating device. See I115-344 for further details.

For model number coding, see E315-23|

Options=>RA15-335

1Al B15-229
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Model Number Coding

BIF 25 05 L -5 RR GO +620L C5 A
Model Symbol for standard-stock type

number (A,B: Unfinished Shaft Ends)
Y: Finished Shaft Ends

Accuracy symbol

Overall screw shaft length (in mm)

Symbol for clearance in the axial direction

Seal symbol
(Labyrinth seal attached to both ends)

No. of circuits (Rows X turns)

Threading direction
(No symbol: right-hand thread L: left-hand thread)
RL: Right and left hand thread

Lead (in mm)

Screw shaft outer diameter (in mm)

15-230 TR



Precision Ball Screw
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Models DIR and BLR

Ball screw nut

Precision Rotary Ball Screw

Structure of Large Lead Rotary Nut Ball Screw Model BLR

Point of Selection [15-8
Options RA15-336
Model No. [A15-353
Precautions on Use [15-358
Accessories for Lubrication [24-1
Mounting Procedure and Maintenance E15-104
Accuracy Standards A15-236
Example of Assembly N15-238
Axial Clearance A15-19
Maximum Length of the Screw Shaft [15-24
DN Value [15-33

315-232 TrHIK



511E

Precision Rotary Ball Screw

Structure and Features

[Model DIR]

Standard-Lead Rotary-Nut Ball Screw model
DIR is a rotary-nut Ball Screw that has a struc-
ture where a simple-nut Ball Screw is integrated
with a support bearing.

Its ball screw nut serves as a ball recirculation

The support bearing comprises of two rows of
DB type angular bearings with a contact angle
of 45° to provide a preload. The collar, previ-
ously used to mount a pulley, is integrated with
the ball screw nut. (See the A section.)

structure using deflectors. Balls travel along
the groove of the deflector mounted in the ball
screw nut to the adjacent raceway, and then
circulate back to the loaded area to complete an
infinite rolling motion.

Being an offset preload nut, the single ball
screw nut provides different phases to the right
and left thread in the middle of the nut, thus to
set the axial clearance below zero (a preload is
provided). This allows more compact, smoother
motion to be achieved than the conventional
double-nut type (a spacer is inserted between
two nuts).

950 25

Fig.1 Structure of the Support Bearing

® Compact

Because of the internal circulation mechanism using a deflector, the outer diameter is only 70 to
80%, and the overall length is 60 to 80%, of that of the return-pipe nut, thus to reduce the weight
and decrease the inertia during acceleration.

Since the nut and the support bearing are integrated, a highly accurate, and a compact design is achieved.

In addition, small inertia due to the lightweight ball screw nut ensures high responsiveness.

® Capable of Fine Positioning
Being a Standard-Lead Ball Screw, it is capable of fine positioning despite that the ball screw nut
rotates.

® Accuracy can Easily be Established

As the support bearing is integrated with the outer ring, the bearing can be assembled with the nut
housing on the end face of the outer ring flange. This makes it easy to center the ball screw nut and
establish accuracy.

® Well Balanced

Since the deflector is evenly placed along the circumference, a superb balance is ensured while the
ball screw nut is rotating.

TR 315-233
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@ Stability in the Low-speed Range

Traditionally, motors tend to have an uneven torque and a speed in the low-speed range due to the
external causes. With model DIR, the motor can be connected independently with the screw shaft
and the ball screw nut, thus to allow micro feeding within the motor’s stable rotation range.

[Model BLR]
The Rotary Ball Screw is a rotary-nut ball screw unit that has an integrated structure consisting of a

ball screw nut and a support bearing. The support bearing is an angular bearing that has a contact
angle of 60°, contains an increased number of balls and achieves large axial rigidity.
Model BLR is divided into two types: Precision Ball Screw and Rolled Screw Ball.

® Smooth Motion
It achieves smoother motion than rack-and-pinion based straight motion.

® Low Noise even in High-speed Rotation
Model BLR produces very low noise when the balls are picked up along the end cap. In addition, the
balls circulate by passing through the ball screw nut, allowing this model to be used at high speed.

® High Rigidity
The support bearing of this model is larger than that of the screw shaft rotational type. Thus, its axial
rigidity is significantly increased.

® Compact
Since the nut and the support bearing are integrated, a highly accurate, and a compact design is
achieved.

® Easy Installation

By simply mounting this model to the housing with bolts, a ball screw nut rotating mechanism can be
obtained. (For the housing’s inner-diameter tolerance, H7 is recommended.)

315-234 TrHIK



Precision Rotary Ball Screw

Type

[Preload Type]
Model DIR Specification Table= A15-240

Model BLR

w
o
74
Q
@
g
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Accuracy Standards

[Model DIR]

The accuracy of model DIR is compliant with a the JIS standard (JIS B 1192-1997) except for the
radial runout of the circumference of the ball screw nut from the screw axis (D) and the perpendicu-
larity of the flange-mounting surface against the screw axis (C).

1
E— [
— /1 o [8]
Unit: mm
Accuracy grades C3 C5 Cc7
Model No. C D C D C D
DIR 16[][] 0.013 0.017 0.016 0.020 0.023 0.035
DIR 20[][] 0.013 0.017 0.016 0.020 0.023 0.035
DIR 2511 0.015 0.020 0.018 0.024 0.023 0.035
DIR 32[][] 0.015 0.020 0.018 0.024 0.023 0.035
DIR 36[1[] 0.016 0.021 0.019 0.025 0.024 0.036
DIR 40[ ][] 0.018 0.026 0.021 0.033 0.026 0.036

315-236 TrHIK



511E

Precision Rotary Ball Screw

[Model BLR]

The accuracy of model BLR is compliant with a the JIS standard (JIS B 1192-1997) except for the
radial runout of the circumference of the ball screw nut from the screw axis (D) and the perpendicu-
larity of the flange-mounting surface against the screw axis (C).

>
)
MaIos |leg

VALY

Unit: mm
Lead angle accuracy C3 C5 C7
Accuracy grades C3 C5 Cc7
Model No. C D C D C D
BLR 1616 0.013 0.017 0.016 0.020 0.023 0.035
BLR 2020 0.013 0.017 0.016 0.020 0.023 0.035
BLR 2525 0.015 0.020 0.018 0.024 0.023 0.035
BLR 3232 0.015 0.020 0.018 0.024 0.023 0.035
BLR 3636 0.016 0.021 0.019 0.025 0.024 0.036
BLR 4040 0.018 0.026 0.021 0.033 0.026 0.046
BLR 5050 0.018 0.026 0.021 0.033 0.026 0.046

TR 15-237



Example of Assembly

[Example of Mounting Ball Screw Nut Model DIR]
1%%»
| — :/

/

Installation to the housing can be performed
on the end face of the outer ring flange.

[Example of Mounting Ball Screw Nut Model BLR]
ﬂ 1

l. }L |

Pulley &
Inverted flange

Pulley

Standard installation method
Note) If the flange is to be inverted, indicate “K” in the model number. (applicable only to model BLR)

Example: BLR 2020-3.6 K UU
Symbol for inverted flange (No symbol for standard flange orientation)

[Important note concerning model BLR]
Correct Flange Nut bracket Incorrect Flange Nut bracket
Pulley - Pulley | — _
Outer ring Y Outer ring
’ T
a I [a)
= SN

Note) Since the outer rings are separable, it is necessary to include an internal diameter tolerance in the nut bracket so that
the outer ring on the side opposite from the flange does not shift. (H7 is recommended.

315-238 TrHIK



[Example of Mounting Model BLR on the Table]
(1) Screw shaft free, ball screw nut fixed
(Suitable for a long table)

LM Guide

511E

Precision Rotary Ball Screw

.
[

=
‘_L

Motor

Ball Screw (Model BLR) //
|

Fig.2 Example of Installation on the Table (Ball Screw Nut Fixed)

(2) Ball screw nut free, screw shaft fixed
(Suitable for a short table and a long stroke)

LM Guide

Table

L. T

L
;ﬁ;ﬂ[

i =

]
%ﬁ%%

==

=

] ‘
7/ il ﬁ f
Motor, Ball Screw (Model BLR)

Fig.3 Example of Installation on the Table (Screw Shaft Fixed)

TR 15-239
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DIR [ DN value | 70000
With Preload
6-¢d1
(60° equidistant)
P2
P1
di:umtztrer diameter di(;emn:eet(rer K
Model No.

ca | s o Ioe\:g::l =

d dc | Ph | dp kN | kN | Num| D D L h7

DIR 1605-6 16 | 132 | 5 |1675| 74 | 13 | 310 | 48 | 64 | 79 | 36
DIR 2005-6 20 | 172 | 5 |2075| 85 | 173 | 310 | 56 | 72 | 80 | 435
DIR 2505-6 222 | 5 | 2575 | 97 | 226 | 490 | 66 | 8 | 8 | 52
DIR 2510-4 2 216 | 10 26 9 18 | 330 | 66 | 8 | 106 | 52
DIR 3205-6 202 | 5 |3275| 111 [ 302 | 620 | 78 | 103 | 8 | 63
DIR 3206-6 32 | 284 | 6 33 | 149 | 371 | 630 | 78 | 103 | 97 | 63
DIR 3210-6 264 | 10 | 3375 | 257 | 522 | 600 | 78 | 103 | 131 | 63
DIR 3610-6 36 | 305 | 10 |3775| 288 | 638 | 710 | 92 | 122 | 151 | 72
DIR 4010-6 347 | 10 | 4175 | 208 | 69.3 | 750 | 100 | 130 | 142 | 795
DIR 4012-6 “0 344 | 12 | 4175 | 306 | 723 | 790 | 100 | 130 | 167 | 795

DIR2005-6 RR GO +520L C1

- 1 ~ 1 - 1
Model number  Seal symbol (1)| Overall screw sh
length (in

Symbol for clearance
in the axial direction (-2)

T
mm)

Accuracy symbol (3)

(*1) See M15-336. (*2) See 815-19. (*3) See B15-12.

815-240 A1

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Precision Rotary Ball Screw

L1
Bs B4 B3
H B
L o B _
s : #Dgb : mm’; f
¢D1|gD3gdp — ‘ ‘ i~ |pdcad
g oo P20
Unit: mm
Ball screw dimensions Support Nut
bearing basic | inertial n:\lal'gs g;asg
load rating |moment
Ca Coa

D. Bs B. Bs P4 P H B S t d kN kN kg-cm? kg kg/m
30 8 21 50 | 56 | 30 6 15 | M4 6 4.5 8.7 10.5 0.61 0.49 1.24
34 9 21 50 | 64 | 36 6 15 | M5 8 4.5 9.7 134 1.18 0.68 2.05
40 13 | 25 | 50 | 75 | 43 7 18 | M6 10 | 55 | 127 | 18.2 2.65 1.07 3.34
40 " 25 | 70 | 75 | 43 7 18 | M6 10 | 65 | 12.7 | 18.2 2.84 1.16 3.52
46 11 25 | 50 | 89 | 53 8 17 | M6 10 | 6.6 | 13.6 | 223 5.1 1.39 5.67
48 1 25 | 61 89 | 53 8 17 | Meé 10 | 6.6 | 13.6 | 22.3 5.68 1.54 5.47
54 1 25 | 95 | 89 | 53 8 17 | M6 10 | 6.6 | 13.6 | 22.3 8.13 2.16 4.98
58 14 | 33 | 104 | 105 | 61 10 | 23 | M8 12 9 204 | 323 14.7 3.25 6.51
62 14 | 33 | 95 | 113 | 67 10 | 23 M8 12 9 215 | 36.8 20.6 3.55 8.22
62 14 | 33 [ 120 | 113 | 67 10 | 23 | M8 12 9 215 | 36.8 225 3.9 8.5
Note) The rigidity values in the table represent spring constants, each obtained from the

load and the elastic deformation when providing a preload equal to 10% of the ba-

sic axial dynamic load rating (Ca) and applying an axial load three times greater 1

than the pre-load. _ Fao |3

These values do not include the rigidity of the components related to mounting the K=K 0.1Ca

ball screw nut. Therefore, it is normally appropriate to regard roughly 80% of the

value in the table as the actual value.

If the applied preload (Fao) is not 0.1 Ca, the rigidity value (Kv) is obtained from
the following equation.

Options=>RA15-335

K: Rigidity value in the
dimensional table.

TR 15-241
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BLR (Precision Ball Screw) [ DN value [ 70000

No Preload

2] (60° equidistant)

Screw Ball Basic load
shaft e || [z center-to- rating
_outer dir;rlr?gtrer _center
Model No. diameter diameter
Outer Flange |Overall
Ll | G diameter |diameter| length
d dc Ph dp kN kN D Di L+ Ds
0 0
BLR 1616-3.6 16 13.7 16 16.65 | 7.1 | 143 | 52 -0.007 68 435 | 40 0025
0 0
BLR 2020-3.6 20 17.5 20 20.75 | 11.1 | 24.7 | 62 -0.007 78 54 50 0025
0 0
BLR 2525-3.6 25 21.9 25 26 16.6 | 387 | 72 -0.007 92 65 58 ~0.03
0 0
BLR 3232-3.6 32 28.3 32 33.25 | 23.7 | 59.5 | 80 -0.007 105 80 66 003
0 0
BLR 3636-3.6 36 317 36 374 | 308 | 78 | 100 -0.008 130 93 80 003
0 0
BLR 4040-3.6 40 35.2 40 41.75 | 38.7 | 99.2 110—0.008 140 98 90 _0.035
0 0
BLR 5050-3.6 50 441 50 52.2 | 57.8 | 155 | 120 -0.008 156 126 | 100 —0.035

BLR2020 3.6 K Uuu G1 +1000L C5

Accuracy symbol (4)

Model number Flange orlentatlon Symbol for clearance
symbol (1) in the axial direction (-3

Symbol for support  Overall screw shaft
bearing seal (2) length (in mm)

(*1) See E15-238. (*2) UU: Seal attached on both ends No symbol: Without seal. (*3) See B815-19. (*4) See B@15-12.

Download data by searching for the corresponding i
1 5'242 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




L1

511E

Precision Rotary Ball Screw

Bs B4
H
t
Te =
7
¢ D1|g D3g Dag dp) ,‘\
Unit: mm
Ball screw dimensions Support Nut
bearing basic inertial n:\lausts r?:aasz
load rating moment
Ca Coa
D. H B |B |Te|P |P| S|t |d |e| kN | kN | kgem® | kg | kg/m
32*8'025 5 (275 9 | 2 | 60|25 |Ma|12|45|40] 194 | 192 | o048 | 038 | 141
39*8'025 6 |34 | 11| 2|70]31|mM5|16|45|40| 268 | 203 | 144 | 068 | 225
47*8'025 8 |43 |125| 3 | 81|38 |Me|19|55|40| 282 | 333 | 323 11 | 352
58"8'03 9 | 55|14 | 3 | 91|48 |Mme|19]|66|40| 30 | 39 674 | 174 | 583
66+8'03 16217 ] 3 |113|54|m8|22| 9 |40| 564 | 652 | 168 32 | 7.34
73%003 | 49 | 68 (165 3 [123] 61 |M8| 22| 9 |50 | 503 | 741 | 279 | 3.95 | 9.01
90"8'035 1280 | 25| 4 [136] 75 |M10| 28 | 11 [ 50 | 622 | 83 582 | 6.22 | 14.08

Options=>RA15-335

TR 15-243
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Permissible Rotational Speeds for Rotary Ball Screws

The permissible rotational speeds for models DIR and BLR and rotary ball screws is restricted to
whichever is lower of the support bearing permissible rotational speed, the DN value (70,000) and
the critical speed of the screw. When using the product, do not exceed the permissible rotational

speed.
Table1 Model DIR permissible rotational speed Unit:min™
Permissible Rotational Speed
Model No. Ball Screw Unit Support bearing
Calculated using shaft| Calculated using DN o . o
length e Grease Lubrication Qil Lubrication
DIR1605 4179 4200 5600
DIR2005 3373 3500 4700
DIR2505 2718 2900 3900
DIR2510 2692 2900 3900
DIR3205 2137 2400 3300
see M15-32.
DIR3206 2121 2400 3300
DIR3210 2074 2400 3300
DIR3610 1854 2100 2800
DIR4010 1676 1900 2600
DIR4012 1676 1900 2600
Table2 Model BLR permissible rotational speed Unit:min”
Permissible Rotational Speed
Model No. Ball Screw Unit Support bearing
Calculated using shaft| Calculated using DN L ) L
length e Grease Lubrication Oil Lubrication

BLR1616 4204 4000 5600
BLR2020 3373 3200 4300
BLR2525 2692 2800 3700
BLR3232 see 115-32. 2105 2400 3300
BLR3636 1871 2000 2700
BLR4040 1676 1800 2400
BLR5050 1340 1600 2200

15-244 51K



Precision Rotary Ball Screw
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Precision Ball Screw/Spline

Models BNS-A, BNS, NS-A and NS

Shaft
Seal  Collar

Shim plate

Point of Selection R[15-8
Options A15-336
Model No. RA15-353
Precautions on Use RA15-358
Accessories for Lubrication RN24-1
B Mounting Procedure and Maintenance E115-104
DN Value A15-33
Accuracy Standards RA15-249
Action Patterns A15-250
Example of Assembly RA15-253
Example of Use RA15-254
Precautions on Use RA15-255

815-246 TAIX



511E

Precision Ball Screw/Spline

Structure and Features

The Ball Screw/Spline contains the Ball Screw grooves and the Ball Spline groove crossing one
another. The nuts of the Ball Screw and the Ball Spline have dedicated support bearings directly
embedded on the circumference of the nuts.

The Ball Screw/Spline is capable of performing three (rotational, linear and spiral) modes of motion
with a single shaft by rotating or stopping the spline nut.

It is optimal for machines using a combination of rotary and straight motions, such as scholar robot's
Z-axis, assembly robot, automatic loader, and machining center’s ATC equipment.

[Zero Axial Clearance]
The Ball Spline has an angular-contact structure that causes no backlash in the rotational direction,

enabling highly accurate positioning.

[Lightweight and Compact]
Since the nut and the support bearing are integrated, highly accurate, compact design is achieved.
In addition, small inertia because of the lightweight ball screw nut ensures high responsiveness.

[Easy Installation]
The Ball Spline nut is designed so that balls do not fall off even if the spline nut is removed from the

shaft, making installation easy. The Ball Screw/Spline can easily be mounted simply by securing it to
the housing with bolts. (For the housing’s inner-diameter tolerance, H7 is recommended.)

[Smooth Motion with Low Noise]
As the Ball Screw is based on an end cap mechanism, smooth motion with low noise is achieved.

[Highly Rigid Support Bearing]

The support bearing on the Ball Screw has a contact angle of 60° in the axial direction while that on
the Ball Spline has a contact angle of 30° in the moment direction, thus to provide a highly rigid shaft
support.

In addition, a dedicated rubber seal is attached as standard to prevent entry of foreign materials.

Er
Ball Screw
6\ ]
(?0000 Q)Q o\
\Ball Spline
Fig.1 Structure of Support Bearing Model BNS-A Fig.2 Structure of Support Bearing Model BNS

TR 15-247
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Type

[No Preload Type]

Model BNS-A Model BNS

Specification Table=>E15-256 Specification Table=I15-258

(Compact type: linear-rotary motion) (Heavy-load type: linear-rotary motion)

Model NS-A Model NS

Specification Table=>E15-260 Specification Table=I15-262

(Compact type: straight motion) (Heavy-load type: straight motion)

315-248 TnAIXK
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511E

Precision Ball Screw/Spline

Accuracy Standards

The Ball Screw/Spline is manufactured with the following specifications.

[Ball Screw]
Axial clearance :0orless
Lead angle accuracy :C5

(For detailed specifications, see N15-12, B15-19.)

[Ball Spline]

Clearance in the rotational direction : 0 or less (CL: light preload)
(For detailed specifications, see IA3-30.)

Accuracy grade : class H

(For detailed specifications, see 13-34.)

£=

~—Ll c [Al L[ E [A

MUL%

M
L

[/ D IB] T F_[B] T 1 [B] Ball screw nut
Spline nut
Spline nut Ball screw nut
Model BNS Model NS
Unit: mm
Model No. C D E F H |
BNS 0812
NS 0812 0.014 0.017 0.014 0.016 0.010 0.013
BNS 1015
NS 1015 0.014 0.017 0.014 0.016 0.010 0.013
BNS 1616
NS 1616 0.018 0.021 0.016 0.020 0.013 0.016
BNS 2020
NS 2020 0.018 0.021 0.016 0.020 0.013 0.016
BNS 2525
NS 2525 0.021 0.021 0.018 0.024 0.016 0.016
BNS 3232
NS 3232 0.021 0.021 0.018 0.024 0.016 0.016
BNS 4040
NS 4040 0.025 0.025 0.021 0.033 0.019 0.019
BNS 5050
NS 5050 0.025 0.025 0.021 0.033 0.019 0.019
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Action Patterns

[Model BNS Basic Actions]

Ball screw nut
Spline nut

j%
Shaft @W

o+

BaII screw nut pulley: N1

\Fﬁm Spline nut pulley: N2
[

N1: Ball screw nut rotational speed (min™)

£: Ball screw lead (mm)

O+ . )
{
+

N2: Spline nut rotational speed (min™)

Action Input Shaft motion
Motion direction Ball screw | Ball spline |Vertical direction | Rotational direction
pulley pulley (speed) (rotation speed)
Vertical
1. Vertical ™) direction—down N 0 V=Nl 0
Rotational | (Forward) (N1#0)
direction—0
‘ Vertical
direction—up ~N V=—N;+{
2 0 0
O} A2[TTT] @ sl | Revere) (N:#0)
direction—0
Vertical
2. Rotation ™) direction—0 N, N. 0 N:(Forward)
Rotational (Forward) (N:=N2#0)
direction—forward
Vertical
C >@ direction—0 —N, -N;(Reverse)
2 —Ni 0
@O J L @) Rotational (Reverse) (-N=-N.#0)
direction—reverse
Vertical
3. Spiral ) direction—up 0 Na -~ Na
Rotational (N2#0) (Forward)
direction—forward
Vertical
direction—down
—Nz — . —Nz
®§ §®J ] 0 N#0) | VFN | (Reverse)
direction—reverse

315-250 TNRIN




[Model NS Basic Actions]

\=i

Precision Ball Screw/Spline

P o+
Ball screw nut T Ball screw nut pulley: N1
=
Spline nut j
[~
fi.
Shaft - &
Eﬂ ¢: Ball screw lead (mm)
[ N1: Ball screw nut rotational speed (min™)
+
Input Shaft motion
Motion Action direction - P
Vertical direction
Ball screw pulley (speed)
1. Vertical ) Vertical direction N+ V=Ni{
—down (Forward) (N:+#0)
\ |
Vertical direction =N V=-Ni/
®‘ 1@ J L @ —up (Reverse) (N+#0)

TR 15-251
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[Model BNS Extended Actions]

Action Input Shaft motion
Motion direction Ball screw | Ball spline |Vertical direction | Rotational direction
pulley pulley (speed) (rotational speed)
)  Vertical =N 0 V=-N:{ 0
1. Up—~down—forward direction—up | (Reverse) (N+#0)
—up—down—reverse )| Vertical N 0 V=Nl 3
) direction—down | (Forward) (N:+#0)
Rotational N Nz(Forward)
% ©) | grecton—forwara| N (Forward) 0 (N=N.#0)
Vertical V=-=N+{
®‘® @@Eﬂ‘ ) direction—up e Y (N1#0) 2
©) Vertical V=Nl
‘ot ®) direction—down N: 0 (N+#0) 0
® ©) Rotational N -N: 0 -N;(Reverse)
direction—reverse ! (Reverse) (-N:=N.#0)
Vertical V=Nl
(DY - N+ 0 0
2. Down—up—forward U] direction—down (N:+#0)
—down—up—reverse Vertical V=—N;ef
@] drectionoup | N e (N:#£0) 2
Rotational [\
‘% ©) | rectionoforwara| N N: 0 (N=N,%0)
Vertical V=Ni{
| L \ )| giectonodown| N e (N:#£0) E
<> Eﬂ Vertical V=—N;e!
1@1 (5) direction—up N 0 (N1#0) 0
®® @® ©) Rotational N N 0 —N:
direction—reverse ! ? (-N:=N.#0)
3. Down-~forward ] P o | mxe | o
—up—reverse
Rotational N
ﬁm @) |grocton—forward| N e g (N=N.#0)
[ ]
Vertical V=-N:{
& Eﬂ @) drection—up | N 0 (Ni#0) 0
IEXE :
Rotational —N:
= (4) | grection—reverse = ok g (-N:=N.#0)
Vertical V=Nl
4. Down—up | rectonadown| 0 (N+20) 0
—reverse—forward
Vertical V==N:{
@ girectionoup | " v (N/#0) g
[ ]
@ Rotational —N2
Qg Eﬂ ) | directionreverse -Ni N 0 (-Ni=N.#0)
i .
Rotational N
®1 @ (4 | grection—forward b N g (N:=N.#0)
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511E

Precision Ball Screw/Spline

Example of Assembly

Pulley
Seal

Support bearing

) —
Ball screw nut E—E Support bearing

= Spline nut

Shaft &
Seal
NSeal
I
Pulley !
|
il
L — ¢
— !
[ }7
@®Example of installing the ball screw nut input pulley @®Example of installing the ball screw nut pulley
and the spline nut input pulley, both outside the housing. inside the housing.
The housing length is minimized. E’J
Fig.3 Example of Assembling Model BNS g
)
g
Pulley L]
Seal I
Support bearing {
Ball screw nut %
Shaft of
Spline nut A A
i
T%#
[N —
@®Example of installing the ball screw nut pulley outside =~ @Example of installing the ball screw nut pulley
the housing. inside the housing.

The housing length is minimized.
Fig.4 Example of Assembling Model NS

TR 15-253



Example of Use

e
\ |
Ball screw input motor Shaft J%\‘ o I
A g
[
17
Pulley
Spline input motor
P ® | )
Ball screw nut 11 @i@ 7
|
mm g
2 = t—] A_‘:‘ Support bearing
W& | @ | Pulley
o e
[ 1 |
iﬂ}# " splne nut

v

Stroke

o I
i
\i|

Fig.5 Example of Using Model BNS
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Precision Ball Screw/Spline

Precautions on Use

[Lubrication]
When lubricating the Ball Screw/Spline, attach the greasing plate to the housing in advance.

Greasing plate Grease nipple

4 Ak — B

<

is

1
qfl =
—
\
[T

=

Housing

Fig.6 Lubrication Methods

MaIos |leg
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BNS-A Compact Type: Linear-Rotary Motion

6-¢gd1

No Preload

Ball screw unit

4-S
(90° equidistant)

(60° equidistant)

Ball screw unit
(Models BNS 1616A to 4040A)

4-s

4-gd1

Ball screw unit
(Models BNS 0812A and 1015A)

| DN value

70000

Screw | Screw | Lead Ball screw dimensions
zzfef: :::: Basic load rating| Ball d_Outer
Model No. diameter|diameter center- | Thread (diameter
Ca Coa |to-center| minor D I_=Iange Overall D, D
diameter|diameter diameter| length
d db Ph kN kN dp dc g6 D, L h7 H7
BNS 0812A 8 — 12 1.1 1.8 8.4 6.6 32 44 28.5 22 19
BNS 1015A 10 — 15 1.7 2.7 10.5 8.3 36 48 34.5 26 23
BNS 1616A 16 1 16 3.9 7.2 |16.65| 13.7 48 64 40 36 32
BNS 2020A 20 14 20 6.1 12.3 120.75| 17.5 56 72 48 435 | 39
BNS 2525A 25 18 25 9.1 19.3 26 21.9 66 86 58 52 47
BNS 3232A 32 23 32 13 29.8 [33.25| 28.3 78 103 72 63 58
BNS 4040A 40 29 40 214 | 49.7 [41.75| 35.2 | 100 130 88 79.5 73
Ball spline
Ball spline dimensions
Basic load rating Stgtiqbl Basic torque rating digrlrjgtrer
permissible
Model No. © © mo“r:fnt G G B d';;f:egt‘;r %‘fgﬁ\" Ds
kN kN N-m N-m N-m g6 Ds L. h7 BE:
BNS 0812A 1.5 2.6 5.9 2 2.9 32 44 25 24 16
BNS 1015A 2.7 4.9 15.7 3.9 7.8 36 48 33 28 21
BNS 1616A 7.1 12.6 67.6 31.4 34.3 48 64 50 36 31
BNS 2020A 10.2 17.8 118 56.8 55.8 56 72 63 43.5 35
BNS 2525A 15.2 25.8 210 105 103 66 86 71 52 42
BNS 3232A 20.5 34 290 180 157 78 103 80 63 52
BNS 4040A 37.8 60.5 687 418 377 100 130 100 79.5 64

Note) For K hollow shaft, please refer to the db dimension for the inner bore diameter of the shaft. If requested solid shaft is

also available. See “Ball Spline” 3-112 for details.

Model number coding

BNS2020A +500L

Overall shaft length (in mm)

Model number

315-256 1AL

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Precision Ball Screw/Spline

Ls L2 6-¢ ds1
60° equidistant 6-S1xts
BsHB4 B:Bﬂ (60° equidistant)\ o5 equidistan])
1
T I~ \
To ¢ BE|# D¢ D1j¢ BE1 ]
@ D¢ D3¢ Ddg dpl. ¢ db-H - NN — |=#d]¢ Ds|¢ Ds
; :

Ball screw unit Ball spline Ball spline
(Models BNS 0812A to 4040A) (Models BNS 1616A to 4040A) (Models BNS 1616A to 4040A)
L2 L2
BeB7 Be B 4-¢dsi
H1« H+
H2
¢D7¢BE% #Dejg Dy ¢ D7|g BEIY}— ¢ Dol Ds
Ball spline Ball spline Ball spline
(Model BNS 0812A) (Model BNS 1015A) (Models BNS 0812A and 1015A)
Unit: mm
Support Nut | Screw shaft
bearing basic| inertial inertial rr:\lausts 2222
load rating | moment |moment/mm
Ca | Coa E
BE|H [B:s [Bs [Te | Pi | P: S t d kN kN | kg-cm® |J kg-cm?’’mm| kg kg/m ;
19 | 3 [105] 7 | 15| 38 [145| M26 | 10 | 34| 08 | 0.5 0.03 | 3.16X10° | 0.08 | 0.35 o
23| 3 [105) 8 |15]|42 18| M3 [115|/34 | 09 | 0.7 0.08 | 7.71X10° | 0.15 | 0.52 3
32| 6 |21 10| 2 |56 | 25| M4 [135(45| 87 | 105 | 0.35 | 3.92X10* | 0.31 0.8 g
39| 6 [21 |11 |25]|64 ]| 31 M5 [16.5|45| 9.7 | 134 | 0.85 | 9.37X10* | 0.54 | 1.21
47 | 7 | 25113 | 3 | 75|38 | M6 | 20 |55)|127 | 182 | 2.12 2.2X10° | 0.88 | 1.79 -
58 | 8 [ 25 |14 | 3 [ 89 |48 | M6 |21 [6.6| 136|223 | 542 |[592X10° | 1.39 | 2.96
73 | 10 | 33 |16.5] 3 [ 113] 61 M8 [245| 9 | 215)36.8| 17.2 | 1.43X10°% | 3.16 | 4.51
Unit: mm
Support bearing Nut inertial | Nut
basic load rating moment | mass
C Co
Hi Bs B; H: Ps P4 S Xt dsi kN kN kg-cm2 kg
3 10.5 6 3 38 19 | M26X3| 34 0.6 0.2 0.03 0.08
3 10.5 9 — 42 23 M3 X4 3.4 0.8 0.3 0.08 0.13
6 21 10 — 56 30 M4 X6 4.5 6.7 6.4 0.44 0.35
6 21 12 — 64 36 M5X8 4.5 7.4 7.8 0.99 0.51
7 25 13 — 75 44 M5X8 5.5 9.7 10.6 2.2 0.79
8 25 17 — 89 54 M6X10 | 6.6 10.5 12.5 5.17 1.25
10 33 20 — 113 68 M6X 10 9 16.5 20.7 16.1 2.51

Options=MR15-335 "|__|'|'_|=|r|_'|=« 15-257



BNS Heavy Load Type: Linear-Rotary Motion [DNvalue | 70000
No Preload

(60° equidistant)
o 6-¢di

Ball screw unit

Ball screw unit

Screw | Screw | Lead Ball screw dimensions
shaft | shaft Basic load
outer | inner rating Ball
Model No. I ) tg?c[:r?t:r Tmhirr?ce;;j Outer Flange |Overall
Ca | Cod |giameter|diameter]  diameter |diameter| length | Ds
d db Ph kN kN dp dc D D: L+ h7
BNS 1616 16 11 16 3.9 7.2 |16.65| 13.7 52 Joor 68 | 43,5 | 40
BNS 2020 20 14 20 6.1 | 12.3 [20.75| 17.5 2 e 78 54 50
BNS 2525 25 18 25 | 91 | 193 | 26 | 21.9 72 So07 92 65 58
BNS 3232 32 23 32 13 | 29.8 [33.25| 28.3 80 Joor 105 80 66
BNS 4040 40 29 40 | 214 | 49.7 |41.75]| 352 | 110 Soos 140 | 98 90
BNS 5050 50 36 50 | 31.8 | 77.6 | 52.2 | 441 120 Hesm 156 | 126 | 100
Ball spline
Ball spline dimensions
Basic load rating Static | Basic torque rating
57 ¢ | o Proment| © | O | emeter |dameer| ongn
kN N[t Nm | Nem D, D: L.
BNS 1616 71 12.6 67.6 314 34.3 52 8007 68 50
BNS 2020 10.2 17.8 118 56.8 55.8 55 72 63
BNS 2525 15.2 25.8 210 105 103 62 8007 78 71
BNS 3232 20.5 34 290 180 157 80 Joor 105 80
BNS 4040 37.8 60.5 687 418 377 100 9008 130 100
BNS 5050 60.9 94.5 1340 842 768 (1200857005 156 125

Note) Dimension U indicates the length from the head of the hexagonal-socket-head type bolt to the ball screw nut end.
For K hollow shaft, please refer to the db dimension for the inner bore diameter of the shaft. If requested solid shaft is
also available. See “Ball Spline” 33-112 for details.

Model number coding

BNS2525 +600L

T
Model number ~ Overall shaft length (in mm)

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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511E

Precision Ball Screw/Spline

L2
L1 Bs B7
Bs_ B4 H1
H. 6-¢ dst (60° equidistant)
t 6-S1Xt1
Te =
L NWERN W
41| D3| Dalg dp g o] | Dy D7\ #dl#DepDs
e ]I~=\ = =
Note) U T L
Ball screw unit Ball spline
Ball spline
Unit: mm
Support Nut | Screw shaft
bearing basic | inertial inertial rr':lalgs 2222
load rating | moment|moment/mm
D. Ca Coa
H7|H [Bs[Bs [Te[P:|[P2]| S t | di | ©° kN kN kg-cm? |J kg-cm’mm| kg kg/m
32| 5 |275| 9| 2 |60 |25| M4 | 12 |45|40 | 194 19.2 048 | 3.92X10* | 0.38 0.8
39| 6 |34|11]| 2 |70|31| M5 | 16 |45|40 | 26.8 | 29.3 1.44 | 9.37X10* | 0.68 | 1.21
47 | 8 |43 (125 3 [ 81 (38| M6 |19 [55[40| 28.2 | 33.3 3.23 2.2X10° 1.1 1.79
58| 9 |55|14| 3 | 91|48 | M6 | 19 (6.6 | 40 30 39 6.74 | 5.92X10° | 1.74 | 2.96
73|11 |68|165| 3 |123| 61| M8 |22 | 9 |50 | 59.3 | 74.1 27.9 1.43X107% | 3.95 | 4.51
90 (12|80 | 25| 4 |136| 75| M10 |28 | 11 | 50 | 62.2 83 58.2 | 3.52X10° | 6.22 | 7.16
Unit: mm
Support bearing Nut inertial [ Nut
basic load rating moment | mass
Ds C Co
h7 Hi Bs B; Ps P4 Si Xt dsi U kN kN kg-sz kg
395 5 37 10 60 32 M5X8 | 4.5 5 12.7 11.8 0.52 0.51
43.5 6 48 12 64 36 M5X8 | 4.5 7 16.2 {1585 0.87 0.7
53 6 55 13 70 45 M6X8 | 4.5 8 17.6 18 1.72 0.93
65.5 9 60 17 91 55 [ M6X10 | 6.6 10 20.1 24 5.61 1.8
795 | 11 74 23 113 | 68 |M6X10| 9 13 37.2 42.5 14.7 3.9
99.5 | 12 97 25 136 | 85 |M10X15| 11 13 41.6 54.1 62.5 6.7
Ma

Options=>RA15-335
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NS-A Compact Type: Linear Motion

No Preload

Ball screw unit

| DN value

70000

6-¢d1

Ball screw unit
(Models NS 1616A to 4040A)
4-gd1

4-s

Ball screw unit
(Models NS 0812A and 1015A)

Screw | Screw | Lead Ball screw dimensions
ngefnt' ;hnaeflt' Basic load Ball Outer
ratin. center- | Thread |diameter
Model No. diameter|diameter g to-center| minor Flange | Overall
Ca Coa | jiameter|diameter| D diameter| length Ds D-
d db Ph kN kN dp dc g6 D L+ h7 H7
NS 0812A 8 — 12 1.1 1.8 8.4 6.6 32 44 28.5 22 19
NS 1015A 10 — 15 1.7 2.7 10.5 | 8.3 36 48 34.5 26 23
NS 1616A 16 1 16 3.9 7.2 |116.65| 13.7 48 64 40 36 32
NS 2020A 20 14 20 6.1 12.3 [20.75| 175 56 72 48 43.5 | 39
NS 2525A 25 18 25 9.1 19.3 26 21.9 66 86 58 52 47
NS 3232A 32 23 32 13 29.8 [33.25| 28.3 78 103 72 63 58
NS 4040A 40 29 40 214 | 49.7 |41.75]| 35.2 | 100 130 88 795 | 73
Ball spline
Ball spline dimensions
Basic load rating Static Basic torque rating
permissible Outer Flange
Model No. c Co moment Cr Cor diameter diamgter
KN kN o N-m N-m D, Ds 3,
NS 0812A 1.5 2.6 5.9 2 2.9 16 o 32
NS 1015A 2.8 4.9 15.7 3.9 7.8 21 Jois 42
NS 1616A 71 12.6 67.6 31.4 34.3 31 Bois 51
NS 2020A 10.2 17.8 118 56.8 55.8 35 ot 58
NS 2525A 15.2 25.8 210 105 103 42 016 65
NS 3232A 20.5 34 290 180 157 49 Bois 77
NS 4040A 37.8 60.5 687 418 377 64 8o 100

Note) For K hollow shaft, please refer to the db dimension for the inner bore diameter of the shaft. If requested solid shaft is
also available. See “Ball Spline” 33-112 for details.

Model number coding

NS2020A +500L

Model number

Overall shaft length (in mm)

315-260 THIK

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




L1

511E

Precision Ball Screw/Spline

¢ D1¢ D3g Ddg dply

Bs| B4
t H LTBG H1
Te, #BEY D¢ Dir
‘ I dg Ds|
3-;2 do
Ball screw unit Ball spline

(Models NS 1616A to 4040A)

L1

(Models NS 1616A to 4040A)

Bs Ba
_H L2

tL 4BERD) Be | H1

P Le- ¢D7l r
@ D1|¢ D3 g D¢t dp) = dig Ds
; t
"2 do

Ball screw unit Ball spline

4-gds1

through hole,

¢ d2 counter bore depth h

(90° equidistant)

Ball spline

(Models NS 1616A to 4040A)

4-¢ds1 through hole,
¢ d2 counter bore depth h

(90° equidistant)

Ball spline
(Models NS 0812A and 1015A) (Models NS 0812A and 1015A) (Models NS 0812A and 1015A)

Unit: mm
Support Nut | Screw shaft
bearing basic| inertial inertial n:\l austs 22";2
load rating | moment|moment/mm
Ca | Coa
BE|H [B:s [Bs [Te | Pi | P: S t di kN kN | kg-cm® |J kg-cm?’mm| kg kg/m
19 | 3 [105] 7 5|38 |145| M26 | 10 [34 [ 0.8 | 0.5 0.03 | 3.16X10° | 0.08 | 0.35
23 | 3 [105] 8 [15[ 42| 18 | M3 [115[34| 09 | 0.7 0.08 | 7.71X10”° | 0.15 | 0.52
32| 6 |21 10| 2 |56 | 25| M4 [135/45| 87 | 105 | 0.35 | 3.92X10* | 0.31 0.8
39| 6 [21 |11 [|25]|64 ]| 31 M5 [16.5|45| 9.7 | 134 | 0.85 | 9.37X10* | 0.54 | 1.21
47 | 7 | 25113 | 3 | 75|38 | M6 | 20 | 55| 127|182 | 2.12 2.2X10° | 0.88 | 1.79
58 | 8 |25 |14 | 3 [89 |48 | M6 | 21 [6.6 | 13.6 [ 223 | 542 | 592X10° | 1.39 | 2.96
73 | 10 | 33 |[16.5] 3 | 113 ] 61 M8 [245| 9 | 215)36.8| 17.2 | 1.43X10° | 3.16 | 4.51
Unit: mm
Nut
Mounting hole mass
Overall Greasing
length hole
L. Hi Be r do Ps ds1 [ h kg
25 5 7.5 0.5 1.5 24 3.4 6.5 3.3 0.04
33 6 10.5 0.5 1.5 32 4.5 8 4.4 0.09
50 8- 7 18 0.5 2 40 4.5 8 4.4 0.23
63 3 9 22.5 0.5 2 45 o10) 9.5 5.4 0.33
71 3s 9 26.5 0.5 3 52 5.5 9.5 5.4 0.45
80 35 10 30 0.5 3 62 6.6 11 6.5 0.58
100 3, 14 36 0.5 4 82 9 14 8.6 1.46

Options=>RA15-335
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NS Heavy Load Type: Linear Motion
No Preload

(60° equidistant)
6-gd1

| DN value

70000

Ball screw unit
Ball screw unit
Screw | Screw | Lead Ball screw dimensions
zng ;f:;f: Basi;‘T load | Ball et
ratin. - | Threa
Model No. | giameter|diameter =l e | e e
Ca | Coa | fameter| diameter diameter | diameter | length s
d db Ph kN kN dp dc D Ds L+ h7
NS 1616 16 1 16 | 39 | 7.2 |16.65| 13.7 52 Qo7 68 | 435 | 40
NS 2020 20 14 20 6.1 12.3 [20.75| 17.5 G2 Y 78 54 50
NS 2525 25 18 | 25 | 91 [ 193 | 26 | 219 72 Soor 92 65 | 58
NS 3232 32 23 32 13 | 29.8 |33.25| 28.3 SONESoY 105 80 66
NS 4040 40 29 40 | 21.4 | 49.7 [41.75] 352 | 110 So0s 140 98 90
NS 5050 50 36 50 31.8 | 77.6 | 52.2 | 441 120 008 156 126 100
Ball spline
Ball spline dimensions
Basic load rating Static Basic torque rating
Model No. c Ce sl & o diameter
kN kN o N-m N-m D,
NS 1616 7.1 12.6 67.6 31.4 34.3 31 Jois
NS 2020 10.2 17.8 118 56.9 55.9 35 S0
NS 2525 15.2 25.8 210 105 103 42 806
NS 3232 20.5 34 290 180 157 49 o6
NS 4040 37.8 60.5 687 419 377 64 o0
NS 5050 60.9 94.5 1340 842 769 80 Jo1e

Note) For K hollow shaft, please refer to the db dimension for the inner bore diameter of the shaft. If requested solid shaft is
also available. See “Ball Spline” 33-112 for details.

Model number coding

NS2525 +600L

Model number Overall shaft length (in mm)

15-262 THIK

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




511E

Precision Ball Screw/Spline

L1 (90° equidistant)
Bs B4 L2 4-¢ds1 through hole,
LH. Bs H1 ¢ d2 counter bore depth h
t
Te
IS r
# D1|gD3|¢gDajgd |¢dbr 4 lLl S‘\Df —\¢\D’ \
jidl2\ Si==
]I‘ 3-¢gdo
Ball screw unit Ball spline Ps
Ball spline
Unit: mm
beasrlijrfg g_:sic in’:rl‘:ital Scirr?;vmsg}aﬂ nrl\lausts :1222
load rating | moment |moment/mm
Ds Ca Coa
H7 | H | Bs | Bs [ Te [P | P | S t [ di | 6° | kN kN | kg-cm* | Jkg-cm’mm | kg |kg/m
32| 5 [275| 9 2 (60|25 | M4 |12 | 45|40 | 194 | 19.2 | 048 | 3.92X10* (0.38| 0.8
39 (6 |34 |11| 2 |70|31|M5|16 |45 |40 | 26.8 | 29.3 | 1.44 | 9.37X10* [0.68|1.21
47 | 8 | 43 |125| 3 |81 (38| M6 |19 55|40 | 28.2 | 33.3 | 3.23 2.2X10° | 1.1 |1.79
58 | 9 [55|14 | 3 |91 |48 | M6 | 19 [6.6| 40 | 30 39 6.74 | 5.92X10° |1.74|2.96
73| 11 | 68 |16.5| 3 |123| 61 | M8 | 22 | 9 | 50 | 59.3 | 74.1 279 | 1.43X10? |3.95|4.51
90 | 12 [ 80 | 25 | 4 |136( 75 |[M10| 28 | 11 | 50 | 62.2 | 83 58.2 | 3.52X102 |6.22|7.16
Unit: mm
Nut
Mounting hole mass
Flange Overall Greasing
diameter length hole
Ds L. H: Bs r do Ps ds d> h kg
51 50 9, 7 18 0.5 2 40 4.5 8 4.4 0.23
58 63 9, 9 225 0.5 2 45 58 9.5 5.4 0.33
65 71 85 9 26.5 0.5 3 52 5.5 9.5 5.4 0.45
77 80 s 10 30 0.5 S 62 6.6 1 6.5 0.58
100 100 s 14 36 0.5 4 82 9 14 8.6 1.46
124 125 fg 16 46.5 1 4 102 11 17.5 11 2.76
Ma

Options=>RA15-335

TR 15-263
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Rolled Ball Screw
Models JPF, BTK-V, MTF, WHF, BLK/WTF, CNF and BNT

Point of Selection RA15-8
Options RA15-336
Model No. RA15-353
Precautions on Use A15-358
Accessories for Lubrication [24-1
Mounting Procedure and Maintenance E15-104
Lead Angle Accuracy A15-11
Accuracy of the Mounting Surface AN15-14
Axial Clearance RA15-19
Maximum Length of the Screw Shaft A15-24
DN Value A15-33
Support Unit A15-300
Recommended Shapes of Shaft Ends 15-308
Dimensions of Each Model with an Option Attached 15-344

315-264 TrHIK



511E

Rolled Ball Screw

Structure and Features

THK Rolled Ball Screws are low priced feed screws that use a screw shaft rolled with high accuracy
and specially surface-ground, instead of a thread-ground shaft used in the Precision Ball Screws.
The ball raceways of the ball screw nut are all thread-ground, thus to achieve a smaller axial clear-
ance and smoother motion than the conventional rolled ball screw.

In addition, a wide array of types are offered as standard in order to allow optimal products to be se-
lected according to the application.

[Achieves Lead Angle Accuracy of Class C7]
Screw shafts with travel distance error of classes C7 and C8 are also manufactured as the standard

in addition to class C10 to meet a broad range of applications.
Travel distance C7 :+0.05/300 (mm)
C8 :+0.10/300 (mm)
C10: +0.21/300 (mm)
(For maximum length of screw shaft by accuracy grade, see [115-25.)

[Achieves Roughness of the Ball Raceways of the Screw Shaft at 0.20 a or Less]

The surface of the screw shaft’s ball raceways is specially ground after the shaft is rolled to ensure
surface roughness of 0.20 a or less, which is equal to that of the ground thread of the Precision Ball
Screw.

[The Ball Raceways of the Ball Screw Nut are Finished by Grinding]
THK finishes the ball raceways of Rolled Ball Screw nuts by grinding, just as the Precision Ball
Screws, to secure the durability and the smooth motion.

[Low Price]
The screw shaft is induction-hardened or carburized after being rolled, and its surface is then spe-

cially ground. This allows the rolled Ball Screw to be priced lower than the Precision Ball Screw with
a ground thread.

[Effects of high levels of dustproofing]

The ball screw nut is incorporated with a compact labyrinth seal or a brush seal. This achieves low
friction, high dust-prevention effect and a longer service life of the Ball Screw.

TR 15-265
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Types and Features

[Preload Type]
Model JPF Specification Table=R15-270

This model achieves zero-backlash through
a constant preloading method by shifting the
phase, with the central part of the nut as a
spring structure.

The constant preload method allows the ball
screw to absorb a pitch error and achieve a
smooth motion.

Axial clearance: 0 or less

@ Direction of applied load

The direction of the applied load during use must be in the recommended loading direction indicated
in the figure. If a load is applied in the opposite direction, it may cause the spring structure to frac-
ture, and therefore, the applied load must be 0.1 X Ca or less during use.

Recommended )
loading direction Spring structure
—

[No Preload Type]

Model BTK-V Specification Table=R15-272

This Rolled Ball Screw feed achieves a DN
value of 100,000 by using a new circulation
structure.

Since the nut outer diameter and the mount-
ing holes of this model are dimensionally in-
terchangeable with the previous model BTK,
model BTK can be replaced with this model.

315-266 THIK



Rolled Ball Screw

Model MTF Specification Table=R15-274

A miniature type with a screw shaft diameter of
¢6 to 12 mm and a lead of 1 to 2 mm.

Model WHF

This Ball Screw for high-speed feed achieves a
DN value of 100,000 by using a new circulation
structure.

Since the nut outer diameter and the mount-
ing holes of this model are dimensionally in-
terchangeable with the previous model WTF,
model WTF can be replaced with this model.
(WHF1530, WHF2040 and WHF2550)

w
o
74
Q
@
g

Models BLK/WTF

Using an end-cap method, these models
achieve stable motion in a high-speed rotation.

TR 15-267



Model CNF Specification Table=115-282

With a combination of 4 rows of large-lead load-
ed grooves and a long nut, a long service life is
achieved.

N
Square Ball Screw Nut Model BNT Specification Table=15-280

Since the mounting screw holes are machined
on the square ball screw nut, this model can
compactly be mounted on the machine without
a housing.

N15-268 TR



Rolled Ball Screw
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JPF DN value 50000
With Preload
PCD
60°
A
(Greasing hole)
Screw | Lead Ball | Thread | No. of |Basic load rating
shaft center- [ minor | loaded i || Hen | G
t to-cent i i( ircuit
ModelNo. | o s lo-center|diameter | circuits | Ca | Ci@ | jiameter| diameter |diameter
d Ph dp dc  [Rows X tums| kN kN D D+ D:

JPF 1404-4 14 4 14.4 11.5 2X1 2.8 5.1 26 46 25.5
JPF 1405-4 5 14.5 1.2 2X1 3.9 8.6 26 46 25.5
JPF 1605-4 16 5 16.75 13.5 2X1 3.7 8.2 30 49 29.5
JPF 2005-6 20 5 20.5 17.2 3X1 6 16 34 57 33.5
JPF 2505-6 25 5 25.5 22.2 3X1 6.9 20.8 40 66 39.5
JPF 2510-4 10 26.8 20.2 2X1 1.4 24.5 47 72 46.5
JPF 2805-6 28 5 28.75 25.2 3X1 7.3 23.9 43 69 42.5
JPF 2806-6 6 28.5 25.2 3X1 7.3 23.9 43 69 42.5
JPF 3210-6 32 10 33.75 27.2 3X1 19.3 49.9 54 88 53.5
JPF 3610-6 36 10 37 30.5 3X1 20.6 56.2 58 98 SIS
JPF 4010-6 40 10 4175 | 35.2 3X1 222 65.3 62 104 61.5

JPF14044 RR GO +500L C7 T

Overall screw

Model No.  Seal symbol

shaft length (in mm)

Symbol for clearance

in the axial direction

Accuracy symbol (2)

-
Symbol for rolled shaft

(*1) See B¥15-336. (*2) See I15-12.

815-270 TnAIXK

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com
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Rolled Ball Screw

; 21 |spgs|ll |#D2
4 Dilg dp 'HHHHH 2 QH
NE
(B2)
Unit: mm
Nut dimensions S i
N g Nut Shaft
Overall Greasing inertial mass | mass
length hole moment/mm
L H B B PCD diXd.Xh A kg-cm?/mm kg kg/m
52 10 42 16.5 36 4.5X8X4.5 M6 2.96X10* 0.22 1
60 10 50 20 36 4.5X8X4.5 M6 2.96X10* 0.24 0.99
60 10 50 19.5 39 4.5X8X4.5 M6 5.05X10* 0.3 1.34
80 11 69 26.5 45 5.56X9.56X5.5 M6 1.23X10° 0.46 2.15
80 11 69 26 51 5.5X9.5X5.5 M6 3.01X10° 0.6 3.45
112 12 100 42 58 6.6X11X6.5 M6 3.01X10° 1.2 3.26
80 12 68 25 55 6.6X11X6.5 M6 4.74X10° 0.66 4.27
90 12 78 35 65 6.6X11X6.5 M6 4.74X10° 0.72 4.44
135 15 120 53.5 70 9X14X8.5 M6 8.08X10° 1.84 5.49
138 18 120 53.5 77 11X17.5X11 M6 1.29X107? 2.22 6.91
R1/8 2
138 18 120 53.5 82 11X17.5X11 (PT1/8) 1.97X10 242 8.81

Note) The ball screw nut and the screw shaft of model JPF are not sold separately.

The basic load rating corresponds to the recommended loading direction.
If a load is applied in the opposite direction, the value must be 0.1xCa or less during use (see [315-266 ).

Options=>RA15-335

TR 15-271
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BTK'V DN value 100000

No Preload

Screw | Lead | Ball | Thread | No. of | Basic load rating |Rigidity
shaft center- Iminor Iqadgd Gtz || |Gl
Hledle) Mo dig{l:]tztrer g)i;:g:: diameter|circuits| - Ca Gz S diameter|diameter| length

d Ph dp dc  [RowsXtums| kN kN [ N/um| D Di L H
BTK 1006V-2.6 10 6 10.5 | 7.8 [1X265| 2.8 4.9 88 26 42 36 8
BTK 1208V-2.6 12 8 12.65| 9.7 |1X265| 3.8 6.8 108 29 45 44 8
BTK 1404V-3.6 14 4 144 | 11.5 |1x365| 55 | 11.5 | 150 31 50 40 10
BTK 1405V-2.6 14 5 145 | 11.2 |[1X265| 5 1.4 | 116 32 50 40 10
BTK 1605V-2.6 16 5 16.75| 13.5 [1X2.65| 54 | 13.3 | 130 34 54 40 10
BTK 1808V-3.6 18 8 19.3 | 14.4 [1X3.65| 13.1 31 210 50 80 61 12
BTK 2005V-2.6 20 5 20.5 | 17.2 [1X265| 6 16.5 | 150 40 60 40 10
BTK 2010V-2.6 20 10 |21.25| 16.4 |1X2.65| 10.6 | 25.1 | 160 52 82 61 12
BTK 2505V-2.6 25 5 25.5 | 22.2 [1X265| 6.7 | 20.8 | 180 43 67 40 10
BTK 2510V-5.3 25 10 | 26.8 | 20.2 |2X265| 31.2 | 83.7 | 400 60 96 98 15
BTK 2806V-2.6 28 6 28.5 | 25.2 [1X265| 7 23.4 | 200 50 80 47 12
BTK 2806V-5.3 28 6 28.5 | 25.2 |2X265| 12.8 | 46.8 | 390 50 80 65 12
BTK 3210V-2.6 32 10 |33.75| 27.2 |1X265| 19.8 | 53.8 | 250 67 103 68 15
BTK 3210V-5.3 32 10 |33.75| 27.2 |2X265| 36 |[107.5| 490 67 103 98 15
BTK 3610V-2.6 36 10 37 | 30.5 |1X2.65| 20.8 | 59.8 | 270 70 110 70 17
BTK 3610V-5.3 36 10 37 | 30.5 |2X2.65| 37.8 | 118.7 | 530 70 110 | 100 17
BTK 4010V-5.3 40 10 |41.75| 35.2 |2X265| 40.3 | 134.9| 590 76 116 | 100 17
BTK 4512V-5.3 45 12 | 46.5 | 39.2 |2X265| 49.5 | 169 | 650 82 128 | 118 20
BTK 5016V-5.3 50 16 | 52.7 | 42,9 |2X265| 93.8 [315.2| 930 | 102 | 162 | 145 25

BTK1405V-2.6 ZZ +500L C7 T H1K

T -T -1
Model No.  Contamination Overall screw ymbol for
r

protection shaﬂ length olled shaft
accessory (inmm)  Accuracy symbol Recommended shaft
symbol (1) 2) ends shape code

(*1) See I15-336. (*2) See I15-12.

Download data by searching for the corresponding i
1 5'272 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




A (Greasing hole) -

L1

B1

511E

Rolled Ball Screw

D1 ¢dpL, /K H\\’ gdc|gd |pDg6
: J

Unit: mm

Nut dimensions S Sl Nut | snaft
Groasnd | Adal | standard shat length momertal | mass | mass

B |[PCD| d | Tw [ N [ A |8 kg-cm?mm | kg | kg/m
28 | 34 | 45| 29 | — | 3 | 0.05 |200, 300, 500, 1000 7.71%x10° | 012 | 0.48
36 | 37 | 45 | 32 | — | 3 | 0.05 |200, 300, 500, 1000 16x10° | 018 | 0.72
30 | 40 | 45 | 37 | 5 | M6 | 01 |500, 1000 296x10° | 023 | 1
30 | 40 | 45| 38 | 5 | M6 | 01 |500, 1000 296x10° | 022 | 0.99
30 | 44 | 45 | 40 | 5 | M6 | 01 |500, 1000, 1500 505x10° | 024 | 134
49 | 65 | 66 | 60 | 5 | M6 | 0.1 |500, 1000, 1500 8.09x10° | 0.84 | 1.71
30 | 50 | 45 | 46 | 5 | M6 | 01 |500, 1000, 1500, 2000 123%10° | 032 | 2.15
49 | 67 | 66 | 64 | 5 | M6 | 0.1 |500, 1000, 1500, 2000 123%x10° | 0.93 | 2.16
30 | 55 | 55 | 50 | 5 | M6 | 01 |500,1000, 1500, 2000 3.01x10° | 0.34 | 3.45
83 | 78 | 9 | 72 | 5 | M6 | 0.1 |500, 1000, 1500, 2000 3.01x10° | 1.83 | 3.26
35 | 65 | 66 | 60 | 6 | M6 | 0.1 |500, 1000, 2000, 2500 474%10° | 059 | 4.44
53 | 65 | 66 | 60 | 6 | M6 | 0.1 |500, 1000, 2000, 2500 474%10° | 0.75 | 4.44
53 | 85 | 9 | 78 | 5 | M6 | 0.14 |500, 1000, 1500, 2000, 2500, 3000 | 8.08X10° | 1.56 | 5.49
83 | 85 | 9 | 78 | 5 | M6 | 0.14 |500, 1000, 1500, 2000, 2500, 3000 | 8.08X10° | 2.1 | 5.49
53 | 90 | 11 | 82 | 7 | M6 | 0.17 |500, 1000, 2000, 2500, 3000 | 1.29%10¢ | 1.78 | 6.91
83 | 90 | 11 | 82 | 7 | M6 | 0.17 |500, 1000, 2000, 2500, 3000 | 1.29x10¢ | 2.35 | 6.91
83 | 96 | 11 | 8 | 7 | M6 | 0.17 |1000, 1500, 2000, 2500, 3000, 3500| 1.97x10¢ | 2.6 | 8.81
98 | 104 | 14 | 94 | 8 | M6 | 0.17 |1000, 1500, 2000, 3000, 3500, 4000| 3.16X 102 | 3.48 | 11.08
120 | 132 | 18 | 104 | 125 (|5T11’23) 0.2 ;288:1888'2000'3000' 482%10° | 652 [13.66

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I15-344 for further details.

Options=>RA15-335

TR 815-273
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MTF DN value 50000
No Preload

L1

—— |
PCD \7 7) 4Di|gdp }Hm\/ I“IllIW, gdc gd |¢D
\ u//

N
v
Tw
Unit: mm
Screw | Lead |Ballcenter-| Thread | No. of |Basic load rating |Rigidity| Nut dimensions

shaft outer; to-center | minor | loaded Outer | Flange |Overall
Model No. diameter diameter |diameter| circuits | €@ Coa K diameter| diameter | length

d Ph dp dc  [Rows Xtums| kN kN | N/um D D L

MTF 0601-3.7 6 1 6.15 5.3 1X3.7 0.7 1.2 70 13 30 21

MTF 0802-3.7 8 2 8.3 6.6 1X37 | 2.1 3.8 90 20 40 28

MTF 1002-3.7 10 2 10.3 8.6 1X3.7 | 2.3 4.8 110 23 43 28

MTF 1202-3.7 12 2 12.3 | 106 | 1X3.7 | 25 5.8 130 25 47 30
Nut dimensions A — Scirr?:rt?a:aﬁ Nut | Shaft

ial

Model No. cloar- |shaft length| moment/mm mass | mass
H B+ PCD ds Tw | ance kg-cm?mm kg kg/m

MTF 0601-3.7 5 16 | 215 | 34 17 | 0.05 |150, 250 9.99X10° 0.03 | 0.19
MTF 0802-3.7 6 22 30 4.5 24 | 0.05 (150, 250 3.16X10° 0.08 | 0.31
MTF 1002-3.7 6 22 33 4.5 27 0.05 (200, 300 7.71X10° 0.1 0.52
MTF 1202-3.7 8 22 36 55 29 | 0.05 (200, 300 1.6X10* 0.13 | 0.77

Note) Model MTF cannot be attached with seal.
Model MTF is only sold as sets (ball screw nut and screw shaft).
Model MTF is applied only with anti-rust oil.

MTF 0802-3.7 +250L C7 I

T
Model No. Overall screw shaft | Symbol for rolled shaft
length (in mm)

Accuracy code: (No code for Normal Grade)

Download data by searching for the corresponding i
1 5'274 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Rolled Ball Screw

WHF (Rolled Ball Screw) [DNvalue | 100000 |
No Preload
M1 L1 M1
H._ B
T
PCD 601 gdp| N 28 NN |¢de [pd
N\ NN
| A .
Tw (Greasing hole) N1
Unit: mm
Screw | Lead | Ball | Thread | No. of |Basic load rating | Rigidity Nut dimensions
shaft center- lminor Ic_)adgd o | |l
Model No. digumt:{er mgg dameter| circuits | Ca | Coa | K| cier| dameter length

d Ph dp dc  [RowsXtums| kN kN [N/um| D D L H B:

WHF 1530-3.4 15 30 [15.75| 125 | 2X17 | 55 | 122 | 195 | 32 53 | 64.5| 10 | 475
WHF 2020-3.4 20 20 |20.75)| 17.5 | 2X17 | 6.6 | 18.9 | 225 | 42 64 | 471 | 10 | 24.1
WHF 2040-3.4 20 40 |20.75| 17.5 | 2X17 | 6.6 | 17.2 | 256 | 37 62 |827| 10 | 65.7
WHF 2525-3.4 25 25 26 [ 219 | 2X17 [ 10.5 | 29.9 | 285 | 50 77 | 588 | 12 | 313

ve)

WHF 2550-3.4 25 50 26 | 219 | 2X1.7 | 104 | 271 | 323 | 45 69 |103.3| 12 | 79.3 %

»

Nut dimensions Screw shaft Q

e Nut | Shaft a

Greasing Axial | Standard shaft inertial ]

Model No. e Seal cloar- length moment/mm | Mass | mass H
PCD| di | Tw | Ny A | M; | ance kg-cm?mm kg | kg/m

WHF 1530-3.4 43 | 55 | 33
WHF 2020-3.4 53 | 55 | 46

M6 | 3.5 | 0.1 [500, 1000, 1500 3.9X10* 0.38 | 1.26
M6 | 3.5 | 0.1 [500, 1000, 1500 1.23X10° | 0.49 | 2.25
WHF 2040-3.4 50 | 5.5 | 46 M6 | 3.5 | 0.1 [500,1000,1500,2000 | 1.23X10° | 0.58 | 2.34
WHF 2525-3.4 63 | 6.6 | 56 M6 | 3.5 | 0.1 [1000, 1500, 2000 | 3.01X10° | 0.65 | 3.52
WHF 2550-3.4 57 | 6.6 | 46 6 | M6 | 3.5 | 0.1 [1000, 1500,2000 | 3.01X10° | 0.72 | 3.66

Note) WHF is available on a made-to-order basis. If planning to use this model, contact THK.
The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.

WHF2040-3.4 -ZZ +1500L C7 T T1K

T
Model No. Contamlnatlon OveraII screw ymboI for
r

oo | o

protection shaft length olled shaft
accessory (in mm)  Accuracy symbol (2) Recommended shaft
symbol (1) ends shape code

(*1) See M15-336. (*2) See @15-12.

Options=KR15-335 ﬂﬁrl.ll:« N15-275



BLK (Rolled Ball Screw) DN value | 70000

No Preload

(Greasing hole)

Screw | Lead | Ball | Thread | No. of | Basic load rating | Rigidity
shaft center- lminor I(_Jadgd Gy | s [Grer]
i) e, dig:]r::trer :ﬁ;ﬁgg diameter|circuits| - Ca G i< diameter|diameter| length

d Ph dp dc  [RowsXtums| kN kN | N/jum| D D+ L+ H
BLK 1510-5.6 15 10 |15.75| 12.5 |2X28| 9.8 25.2 | 260 34 57 44 10
BLK 1616-3.6 16 16 |16.65| 13.7 |2X18| 5.8 129 | 170 32 53 38 10
BLK 1616-7.2 16 16 | 16.65| 13.7 |4X1.8| 10.5 | 25.9 | 340 32 53 38 10
BLK 2020-3.6 20 20 |20.75| 175 |2X1.8| 7.7 22.3 | 210 39 62 45 10
BLK 2020-7.2 20 20 |20.75| 17.5 |4X1.8| 13.9 | 446 | 410 39 62 45 10
BLK 2525-3.6 25 25 26 219 [2X1.8| 12.1 35 270 47 74 655) 12
BLK 2525-7.2 25 25 26 219 [4X18] 21.9 | 69.9 | 520 47 74 55 12
BLK 3232-3.6 32 32 |33.25| 28.3 |2X1.8| 17.3 | 53.9 | 330 58 92 70 15
BLK 3232-7.2 32 32 |33.25| 28.3 |4X1.8| 31.3 | 107.8| 650 58 92 70 15
BLK 3620-5.6 36 20 [37.75| 31.2 |2X2.8| 39.8 |121.7 | 570 70 110 78 17
BLK 3624-5.6 36 24 38 30.7 |2X28| 46.2 | 137.4 | 590 75 115 94 18
BLK 3636-3.6 36 36 | 374 | 31.7 |2X1.8| 224 | 70.5 | 370 66 106 77 17
BLK 3636-7.2 36 36 374 | 31.7 |4X1.8]| 40.6 [141.1| 730 66 106 77 17
BLK 4040-3.6 40 40 |41.75| 35.2 |2X1.8| 28.1 | 89.8 | 420 73 114 85 17
BLK 4040-7.2 40 40 |41.75| 35.2 |4X1.8| 51.1 [179.6 | 810 73 114 85 17
BLK 5050-3.6 50 50 | 52.2 | 441 |2X1.8| 42.1 | 140.4| 510 90 135 | 106 20
BLK 5050-7.2 50 50 | 52.2 | 441 |4X1.8| 76.3 |280.7 | 1000 | 90 135 | 106 20

BLK3232-3.6 ZZ +1500L C7 T H1K

T -
Model No.  Contamination OveraII screw ymbol for
protection shaft Iength rolled shaft

accessory (in mm) Accuracy symbol (2) Recommended shaft
symbol (“1) ends shape code

(*1) See EB¥15-336. (*2) See I15-12.

Download data by searching for the corresponding i
1 5'276 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Rolled Ball Screw

M L1 M1
H._ Bt
D N\
D1 gdp| N et ' |pdc|gd
NN
RN
N1
Unit: mm
Nut dimensions S el Nut | shatt
Greasing Axial inertial
halle Seal clear- Standard shaft length moment/mm | Mass|mass
B, |PCD| o | Tw | N | A | m |3¢® kg-cm’mm | kg |kg/m
24 | 45 | 55 | 40 5 [ M6 | 3.5 | 0.1 |500, 1000 3.9%X10* 0.26 | 1.16
215| 42 | 45|38 | 5 | M6 | 3.5 | 0.1 |500, 1000, 1500 5.05X10* |[0.21|1.35
215| 42 | 45 | 38 5 [ M6 | 3.5 | 0.1 |500, 1000, 1500 5.05X10* |0.25 | 1.35 o
275| 50 | 55| 46 | 5 | M6 | 3.5 | 0.1 |500, 1000, 1500 1.23X10° | 0.35|2.18 3
275| 50 | 55 | 46 5 [ M6 | 3.5 | 0.1 |500, 1000, 1500 1.23X10° | 0.35|2.18 a
35 | 60 [66 | 56 | 6 [ M6 | 3.5 | 0.1 |500, 1000, 1500, 2000, 2500 3.01X10° | 0.64 | 3.41 Q
35 | 60 | 6.6 | 56 6 | M6 | 3.5 | 0.1 |500, 1000, 1500, 2000, 2500 3.01X10° | 0.64 | 3.41 g

45 | 74 9 68 | 7.5 | M6 | 3.8 | 0.14 {1000, 1500, 2000, 2500, 3000 8.08X10° 1.14 | 5.69

45 | 74 9 68 | 7.5 | M6 | 3.8 | 0.14 {1000, 1500, 2000, 2500, 3000 8.08X10° 1.14 | 5.69

45 | 90 | 11 | 80 | 85 | M6 0.17 | 1000, 1500, 2000, 2500, 3000 1.29X10? 1.74 [ 7.09

50 | 85 | 11 | 76 | 8.5 | M6 0.17 | 1000, 1500, 2000, 2500, 3000 1.29X10? 1.74 [ 7.12

5

59 | 94 | 11 | 86 9 [M6 | 5 | 0.17 [1000, 1500, 2000, 2500, 3000 1.29X10? 242 | 7.02
5
5

50 | 85 | 11 | 76 | 85 | M6 0.17 1000, 1500, 2000, 2500, 3000 1.29X10? 1.74 | 712

56.5| 93 | 11 | 84 | 85 | M6 | 5.4 | 0.17 {1000, 1500, 2000, 2500, 3000, 4000 1.97 X10? 2.16 | 8.76

56.5| 93 | 11 | 84 | 85 | M6 | 5.4 | 0.17 {1000, 1500, 2000, 2500, 3000, 4000 1.97X10? 2.16 | 8.76

72 | 112 | 14 | 104 | 10 | M6 | 54 | 0.2 |[1000, 1500, 2000, 3000, 4000 | 4.82X10? 3.89 [13.79

72 | 112 | 14 | 104 | 10 | M6 | 54 | 0.2 |[1000, 1500, 2000, 3000, 4000 | 4.82X10? 3.86 |13.79

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E15-344 for further details.

Options=MR15-335 "|_|_'|_H|_'|=« N15-277



WTF DN value 70000
No Preload

PCD

|
Tw (Greasing hole)

Screw | Lead | Ball | Thread | No. of | Basic load rating | Rigidity

shaft center- lminor I(_Jadgd Gy | s [Grer]

i) e, dig:]r::trer :ﬁ;ﬁgg diameter|circuits| - Ca G i< diameter|diameter| length
d Ph dp dc  [RowsXtums| kN kN | N/jum| D D+ L+ H
WTF 1520-3 15 20 |15.75| 125 | 2xX15| 55 14.2 | 140 32 53 45 10
WTF 1520-6 15 20 |15.75| 125 | 4x15| 10.1 | 28.5 | 280 32 53 45 10
WTF 1530-2 15 30 |15.75| 125 | 4X06 | 4.3 9.3 120 32 53 33 10
WTF 1530-3 15 30 |15.75| 125 | 2X16| 5.6 12.4 | 160 32 53 63 10
WTF 2040-2 20 40 |20.75| 17.5 |4X0.65| 5.4 13.6 | 160 37 57 41.5 10
WTF 2040-3 20 40 |20.75| 17.5 |2X1.65| 6.6 17.2 | 200 37 57 81.5 10
WTF 2550-2 25 50 26 21.9 [4X0.65| 8.5 21.2 | 200 45 69 52 12
WTF 2550-3 25 50 26 21.9 [2X1.65| 104 | 26.9 | 260 45 69 102 12
WTF 3060-2 30 60 |31.25| 26.4 [4X0.65| 11.8 | 30.6 | 240 55 89 | 625 15
WTF 3060-3 30 60 |[31.25| 26.4 |2x165| 14.5 | 38.9 | 310 85 89 [1225| 15
WTF 4080-2 40 80 |41.75| 35.2 |4X0.65| 19.8 | 54.5 | 320 73 114 79 17
WTF 4080-3 40 80 |[41.75| 35.2 |2x1.65| 24.3 | 69.2 | 400 73 114 | 159 17
WTF 50100-2 50 100 | 52.2 | 44.1 [4X0.65| 29.6 | 85.2 | 390 90 135 98 20
WTF 50100-3 50 100 | 52.2 | 44.1 |2x165| 36.3 | 108.1 | 500 90 135 | 198 20

WTF3060-3 ZZ +1500L C7 T H1K

- T T — T T
Model No. Contamination Overall screw Symbol for
protection shaft length rolled shaft
accessory (inmm)  Accuracy symbol (2 Recommended shaft
symbol (1) ends shape code

(*1) See I15-336. (*2) See 15-12.

Download data by searching for the corresponding i
1 5'278 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




511E

Rolled Ball Screw

M1 L1 M1
H B1
#Dgb N |
¢D1| ¢dp &\ ¢gdc |gd
SNIA [N g
L
N1
Unit: mm
Nut dimensions Saew diEh Nut | shaft
Greasing Axial inertial
hale Seal clear- Standard shaft length moment/mm | Mass|mass
B |PcD| di | Tw [N [ A | M |2 kg-cm’mm | kg |kg/m
28 43 | 55 | 33 5 [ M6 | 35| 0.1 |500, 1000 3.9X10* 02 [1.17
28 43 | 55 | 33 5 [ M6 | 35 | 0.1 |500, 1000 3.9X10* 02 [1.17
17 43 | 55 | 33 5 [ M6 | 3.5 | 0.1 |500, 1000, 1500 3.9X10* 0.22 | 1.19
47 43 | 55 | 33 5 [ M6 | 3.5 | 0.1 |500, 1000, 1500 3.9X10* 04 |1.19
255 | 47 | 55 | 38 | 55| M6 | 3.5 | 0.1 |500, 1000, 1500, 2000 1.23X10° 0.25 | 2.12
655 | 47 | 55 | 38 | 55| M6 | 3.5 | 0.1 |500, 1000, 1500, 2000 1.23X10° 0.5 | 212
315 | 57 | 6.6 | 46 7 | M6 | 35 | 0.1 [1000, 1500, 2000, 3000 3.01X10° 0.45 | 3.34
815 | 57 | 6.6 | 46 7 | M6 | 35 | 0.1 |1000, 1500, 2000, 3000 3.01X10° 0.85 | 3.34
375 | 71 9 56 9 [ M6 | 3.8 | 0.14 | 1000, 2000, 3000, 4000 6.24X10° 0.8 |4.84
975 | 71 9 56 9 [ M6 | 3.8 | 0.14 | 1000, 2000, 3000, 4000 6.24 X10° 1.7 | 4.84
50.5 | 93 11 74 | 85| M6 | 54 | 0.17 |1000, 1500, 2000, 3000 1.97 X107 2.1 | 8.66
130.5| 93 11 74 | 85| M6 | 54 | 0.17 |1000, 1500, 2000, 3000 1.97 X107 3.67 | 8.66
64 | 112 | 14 | 92 | 10 | M6 | 54 | 0.2 |1500, 3000 4.82X10? 3.5 [13.86
164 | 112 | 14 | 92 | 10 | M6 | 5.4 | 0.2 |1500, 3000 4.82X10? 6.4 |13.86

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See I15-344 for further details.

Options=>RA15-335

TR 15-279
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BNT (Rolled Ball Screw) DN value | 50000
No Preload
W
B
Wi 4-Sx¢
M ‘N
(MAX) S
A
(Greasing hole)
Screw | Lead Ball | Thread | No. of |Basic load rating |Rigidity
shaft center- | minor | loaded Center| Overall
Model No. outer to-center | diameter | circuits Ca Coa K Width b
diameter diameter ’ height | length
d Ph dp dc  |Rows Xtums| kN kN N/um [ W F L+
BNT 1404-3.6 14 4 144 | 115 |1X365| 55 11.5 150 34 13 35
BNT 1405-2.6 o) 145 | 11.2 | 1X2.65 ) 11.4 110 34 13 &
BNT 1605-2.6 16 5 16.75 | 135 | 1X265| 54 13.3 130 42 16 36
BNT 1808-3.6 18 8 19.3 | 144 | 1X3.65| 13.1 31 210 48 17 56
BNT 2005-2.6 20 5 20.5 | 17.2 | 1X2.65 6 16.5 150 48 17 35
BNT 2010-2.6 10 [21.25| 164 | 1X265| 10.6 | 25.1 160 48 18 58
BNT 2505-2.6 25 5 255 | 222 |1X265| 6.7 20.8 180 60 20 35
BNT 2510-5.3 10 26.8 | 20.2 | 2X265| 31.2 | 83.7 | 400 60 23 94
BNT 2806-2.6 28 6 28.5 | 25.2 | 1X2.65 7 23.4 | 200 60 22 42
BNT 2806-5.3 285 | 25.2 | 2X265| 12.8 | 46.8 | 390 60 22 67
BNT 3210-2.6 32 10 33.75| 272 | 1X265| 19.8 | 53.8 | 250 70 26 64
BNT 3210-5.3 33.75 | 27.2 | 2X265| 36 107.5 | 490 70 26 94
BNT 3610-2.6 36 10 37 30.5 | 1X2.65| 20.8 | 59.3 | 270 86 29 64
BNT 3610-5.3 37 30.5 | 2X2.65 | 37.8 | 118.7 | 530 86 29 96
BNT 4512-5.3 45 12 46.5 | 39.2 | 2X2.65| 495 169 650 100 36 115
BNT2010 2.6 ZZ +1000L T H1K
Model No. Contammatlon OveraII screw ymbol for
protection shaft Iength rolled shaft
accessory (inmm)  Accuracy symbol (2) Recommended shaft
symbol (“1) ends shape code

(*1) See I15-336. (*2) See I15-12.

I315-280 =K

Download data by searching for the corresponding
model number on the Technical Support site.

https://tech.thk.com




511E

Rolled Ball Screw

¢ dp| g -— gdc|g d
=%
N1
Unit: mm
Nut dimensions o e Nut | shaft
. Axial inertial

Mounting hole clear- CETERYGE mass | mass
B c Sxt | Wi | T M | N[ N | A |8 kg-cm¥mm kg | kg/m

26 22 M4 X7 17 6 30 6 2 M6 0.1 2.96X10* 0.15 1
26 22 M4 X7 17 6 31 6 2 M6 0.1 2.96X10* 0.15 | 0.99
32 22 M5X 8 21 | 215 | 325 6 2 M6 0.1 5.05X10* 0.3 | 1.34
85 35 [ M6X10 | 24 10 44 8 3 M6 0.1 8.09X10* 047 | 1.71
35 22 | M6X10 | 24 9 39 5 3 M6 0.1 1.23X10° 0.28 | 2.15
85 35 [ M6X10 | 24 9 46 10 2 M6 0.1 1.23X10° 0.5 | 2.16
40 22 | M8X12 | 30 9.5 45 7 5 M6 0.1 3.01X10° 0.41 | 3.45
40 60 | M8X12 [ 30 10 59 10 — M6 0.1 3.01X10° 1.18 | 3.26
40 18 | M8X12 | 30 10 50 8 — M6 0.1 4.74X10° 0.81 | 4.44
40 40 | M8X12 | 30 10 50 8 — M6 0.1 4.74X10° 0.78 | 4.44
50 45 M8X12 35 12 62 10 — M6 0.14 8.08X10° 1.3 5.49
50 60 | M8X12 | 35 12 62 10 — M6 | 0.14 8.08X10° 2 5.49
60 45 | M10X16 | 43 17 67 1 — M6 0.17 1.29X10? 1.8 6.91
60 60 | M10X16 | 43 17 67 11 — M6 | 0.17 1.29%X10? 24 | 6.91
75 75 | M12X20 | 50 20.5 80 13 — M6 0.2 3.16X10%? 4.1 [11.08

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.

Options=>RA15-335

TR N15-281

MaIos |leg



CNF DN value 70000
No Preload

1 L1 M1
H B1
PCD ¢dp] #Dg6 gdc|gd
L
(Greasing hole) N1
Unit: mm
Screw | Lead | Ball |[Thread | No. of |[Basic load rating|Rigidity Nut dimensions
shaft center- _minor Iqadgd e e
Model No. digumtztrer Eﬁaon‘:g::: dameter| circuits | Ca | Coa | K || dameter length
d Ph dp dc  [Rows X tums| kN kN [N/um| D D: L, H B:
CNF 1530-6 15 30 |15.75|12.5| 4X16 | 10.1 | 24.7 | 310 | 32 53 63 10 47
CNF 2040-6 20 | 40 [20.75|17.5 |4X165| 12 | 344 | 400 | 37 57 81 10 65
CNF 2550-6 25 50 26 [21.9 |4X1.65| 189 | 539 | 460 | 45 69 | 102 | 12 | 81.5
CNF 3060-6 30 | 60 |31.25|26.4 |4X1.65|26.2 | 77.7 | 600 | 55 89 | 122 | 15 97
NULdi -
dinersens | Serow shaft | | Shat
Model No. el Seal clear- Standard shaft length | o ment/mm | Mass | mass
PCD| d: N+ A | M; |ance kg-cm?mm kg | kg/m
CNF 1530-6 43 | 55| 5 | M6 | 3.5 | 0.1 |500, 1000, 1500 3.9X10* 0.42 | 1.19
CNF 2040-6 47 | 55| 55 | M6 | 3.5 | 0.1 |500, 1000, 1500, 2000 1.23X10* 0.5 | 2.12
CNF 2550-6 57 | 66 | 7 | M6 | 3.5 | 0.1 |[1000, 1500, 2000, 3000 | 3.01X10° | 0.85 | 3.34
CNF 3060-6 71 9 9 | M6 | 3.8 | 0.14 | 1000, 2000, 3000, 4000 | 6.24X10° 1.7 | 4.84

Note) The overall length of the nut will increase when equipping the QZ lubricating device. See E115-344 for further details.

CNF2040-6 ZZ +1500L C7 T H1K

- 1 ______ T T T
Model No. Contamination Overall screw Symbol for
protection shaft length rolled shaft
accessory (inmm)  Accuracy symbol (2) Recommended shaft
symbol (1) ends shape code

(*1) See BM15-336. (*2) See A15-12.

Download data by searching for the corresponding i
1 5'282 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Rolled Ball Screw

Model Number Coding

Model number coding

Ball Screw Nut

BTK1405V-2.6 Z2Z

T
Model number Seal symbol
no symbol: without seal
ZZ: brush seal attached to both ends of the ball screw nut (see Y1 5-336)

Screw Shaft
TS 14 05 +500L C7

—‘7 Accuracy symbol (see Y1 5-12) (no symbol for class C10)

Overall screw shaft length (in mm)

Lead (in mm)

Screw shaft outer diameter (in mm)

Symbol for rolled ball screw shaft

Combination of the Ball Screw Nut and the Screw Shaft

BTK1405V 2.6 ZZ +500L C7 T

Model number —|_ Symbol for rolled shaft
Accuracy symbol (see 1 5-1 2) (no symbol for class C10)

MaIos |leg

Overall screw shaft length (in mm)

Seal symbol
no symbol: without seal
ZZ: brush seal attached to both ends of the ball screw nut (se§¥15-336 )

Rolled Ball Screw model JPF

JPF1404-4 RR GO +500L C7 T
Jrriava-2 RR TOUUL T

Model number Symbol for rolled shaft

Accuracy symbol (see 1 5-1.2) (no symbol for class C10)

Overall screw shaft length (in mm)

Axial clearance symbol

Seal symbol
no symbol: without seal
RR: Labyrinth seal attached to both ends of the ball screw nut (seg15-336 )

TR 15-283



Standard Unfinished Shaft Ends Rolled Ball Screw

Model MTF

Point of Selection RN15-8
Options A15-336
Model No. RA15-353
Precautions on Use RA15-358
Accessories for Lubrication RN24-1
B Mounting Procedure and Maintenance E115-104
Accuracy of the Mounting Surface A15-14
DN Value A15-33
Support Unit A15-300
Recommended Shapes of Shaft Ends RA15-308

N15-284 R



Standard Unfinished Shaft Ends Rolled Ball Screw

Structure and Features

The use of a guide plate system provides a compact design with a round outer diameter for the nut.
The screw shaft is roll-molded with a high degree of precision to ensure smooth operation.

[Achieves Lead Angle Accuracy of Class C7]
The high-precision roll molding provides normal grade (+0.1/300 mm) or C7 grade (+0.05/300 mm)

error in the amount of movement. The axial clearance is also small at 0.05 mm, allowing the product
to be used in a wide range of applications.

[Quick delivery, low cost]
Nut and screw shaft (standard sized) combinations are always stocked together; making them af-

fordable, quick, and easy to deliver.

[Simple shaft end machining]
To facilitate additional machining of screw shaft ends, a section has been left unhardened. Use nut

stroke ranges that are within the hardened area shown in the specification tables.

Types and Features

Model MTF Specification Table=R15-286

A miniature type with a screw shaft diameter of
¢6 to 12 mm and a lead of 1 to 2 mm.

TR 15-285
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MTF (Unfinished Shaft Ends) DN value | 50000
No Preload
2-¢gdi
: 5 -
Tw
Ss?\raef? Lead cen?::lto Thread | No.of |Basic load rating | Rigidity
~| minor | loaded
Model No. outer center | .. P Outer | Flange
diameter diameter diameter | circuits e e i< diameter| diameter
d Ph dp dc Rows Xturns kN kN N/um D D+
MTF 0601-3.7 6 1 6.15 5.3 1X3.7 0.7 1.2 70 13 30
MTF 0802-3.7 8 2 8.3 6.6 1X3.7 2.1 3.8 90 20 40
MTF 1002-3.7 10 2 10.3 8.6 1X3.7 2.3 4.8 110 23 43
MTF 1202-3.7 12 2 12.3 10.6 1X3.7 25 5.8 130 25 47

MTF 08 02 -3.7 +250L C7 T

I B e
Symbol for ball screw shaft

—_
Model No

1T

Lead

Screw shaft
outer diameter (in mm)

(in mm)

Overall shaft length
(in mm)

Accuracy symbol (No symbol for Normal Grade)

Note) Model MTF is only sold as sets (ball screw nut and screw shaft).
Model MTF is applied only with anti-rust oil.

X15-286 TR

Download data by searching for the corresponding

model number on the Technical Support site.

https://tech.thk.com




511E

Standard Unfinished Shaft Ends Rolled Ball Screw

L1

B1

,,,,,, 7¢d

%

gdc

¢ dpy

YA

(annealing range) Hardened area : (1
Lo
Unit: mm
Nut dimensions Screw shaft

Al Standard it Nut | Shaft

%ﬁ;ﬁll dearance shaft length e e M mass | mass

L B PCD di Tw b kg-cm?mm kg kg/m
150 100

21 16 215 | 34 17 0.05 250 200 9.99X10° 0.03 | 0.19
150 95

28 22 30 4.5 24 0.05 550 o5 3.16X10° 0.08 | 0.31
200 140

28 22 33 4.5 27 0.05 7.71X10° 0.1 0.52
300 240
200 140

30 22 36 515 29 0.05 300 e 1.6X10* 0.13 | 0.77

Options=>RA15-335

TR 15-287
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Rolled Rotary Ball Screw

Model BLR

Collar

Fig.1 Structure of Large Lead Rotary Nut Ball Screw Model BLR

Point of Selection R[15-8
Options A15-336
Model No. RA15-353
Precautions on Use RA15-358
Accessories for Lubrication [N24-1
B Mounting Procedure and Maintenance E15-104
Accuracy Standards A15-290
Example of Assembly 15-291
Axial Clearance RA15-19
Maximum Length of the Screw Shaft RN15-24
DN Value A15-33

N15-288 TR
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Rolled Rotary Ball Screw

Structure and Features

The Rotary Ball Screw is a rotary-nut ball screw unit that has an integrated structure consisting of a
ball screw nut and a support bearing. The support bearing is an angular bearing that has a contact
angle of 60°, contains an increased number of balls and achieves a large axial rigidity.

Model BLR is divided into two types: the Precision Ball Screw and the Rolled Screw Ball.

[Smooth Motion]
It achieves smoother motion than rack-and-pinion based straight motion.

[Low Noise even in High-speed Rotation]
Model BLR produces very low noise when the balls are picked up along the end cap. In addition, the
balls circulate by passing through the ball screw nut, allowing this model to be used at high speed.

[High Rigidity]
The support bearing of this model is larger than that of the screw shaft rotational type. Thus, its axial
rigidity is significantly increased.

[Compact]
Since the nut and the support bearing are integrated, a highly accurate, and a compact design is

achieved.

[Easy Installation]
By simply mounting this model to the housing using bolts, a ball screw nut rotating mechanism can
be obtained. (For the housing’s inner-diameter tolerance, H7 is recommended.)

Type

[No Preload Type]
Model BLR Specification Table=R15-294

. Maiog |leg
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Accuracy Standards

The accuracy of model BLR is compliant with the JIS standard (JIS B 1192-1997) except for the ra-
dial runout of the circumference of the ball screw nut from the screw axis (D) and the perpendicular-
ity of the flange-mounting surface against the screw axis (C).

1 c A

Unit: mm
Lead angle accuracy C7,C8, C10
Accuracy grades C10

Model No. C D

BLR 1616 0.035 0.065
BLR 2020 0.035 0.065
BLR 2525 0.035 0.065
BLR 3232 0.035 0.065
BLR 3636 0.036 0.066
BLR 4040 0.046 0.086
BLR 5050 0.046 0.086

315-290 =K
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Rolled Rotary Ball Screw

Example of Assembly

[Example of Mounting Ball Screw Nut Model BLR]

Pulley 5 Pulley

Standard installation method Inverted flange
Note) If the flange is to be inverted, indicate “K” in the model number. (applicable only to model BLR)

Example: BLR 2020-3.6 K UU
Symbol for inverted flange

(No symbol for standard flange orientation)

[Important note concerning model BLR]

Flange Nut bracket Flan Nut bracket
Correct 9 u Incorrect ange ut bracke
Pulley = Pulley i m— -
Outer ring _ Outer ring
T a
% — -

MaIos |leg

(4

Note) Since the outer rings are separable, it is necessary to include an internal diameter tolerance in the nut bracket so that
the outer ring on the side opposite from the flange does not shift. (H7 is recommended.)

[Example of Mounting Model BLR on the Table]
(1) Example of mounting on a long table
(Free screw shaft, fixed ball screw nut)

LM Guide

.
[

=
‘_L

Motor

—+ =4

Fig.2 Example of Installation on the Table (Ball Screw Nut Fixed)

TR 15-291



(2) Example of mounting on a short table and long strokes
(Free ball screw nut, fixed screw shaft)

LM Guide Table

==

7/ Motor Ball Screw (Model BLR)

/|

==

Fig.3 Example of Installation on the Table (Screw Shaft Fixed)

Note) A design incorporating tension mechanism is needed when using a timing belt.
For belt tensions, see the belt manufacturer’s catalog.
When used with a long stroke, apply tension to the screw shaft to reduce oscillations.

315-292 rHIK
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Rolled Rotary Ball Screw

MaIos |leg
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BLR (Rolled Ball Screw) [ DN value [ 70000

No Preload

6 (60° equidistant)

SCreW | Thread | Lead | Ball |Basicload rating
shaft | inor center-to
Outer lqiameter, center
Model No. diameter diameter Outer Flange |Overall
Ca | Coa diameter | diameter | length
d dc Ph dp kN kN D D L+ Ds
BLR 1616-3.6 16 | 137 | 16 |1665| 58 [12952 O | 68 |435| 40 _8 05
0 0
BLR 2020-3.6 20 17.5 20 20.75 | 7.7 | 22.3 | 62 _0.007 78 54 50 0,025
BLR 2525-3.6 25 | 219 | 25 | 26 |121| 35 |72 O .| 92 | 65 | 58 g o
0
BLR 3232-3.6 32 28.3 32 33.25 | 17.3 | 53.9 | 80 0.007 105 80 66 _0 03
BLR 3636-3.6 36 31.7 36 37.4 | 224 | 70.5 |100 —8.008 130 93 80 803
0 0
BLR 4040-3.6 40 35.2 40 41.75 | 28.1 | 89.8 | 110 -0.008 140 98 90 0035
0 0
BLR 5050-3.6 50 441 50 52.2 | 42.1 |140.4|120 -0.008 156 126 | 100 0,035

BLR2020 3.6 K uu +1000L C7 T

Model number Flange orlentatlon Overall screw shaft Symbol for rolled Ball Screw

symbol (1) length (in mm)

Symbol for support ~ Accuracy symbol (-3)
bearing seal (-2

(*1) See M15-291. (*2) UU: seal attached on both ends; No symbol: without seal. (*3) See l115-12.

Note) For clearance in the axial direction, see l115-19.

Download data by searching for the corresponding i
1 5'294 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




L1

511E

Rolled Rotary Ball Screw

Bs B4
_H
t
Te +
v
#D1|¢ D3g Ddg dp ,"\ \: i¢D'
Unit: mm
Ball screw dimensions Support Nut
bearing basic | inertial Nut | Shaft
load rating moment | Mass | mass
Ca Coa

D. H|B |B |Te|P |P.| S|t |d]|e| kN | kN | kgem* | kg | kg/m
32 "% 5 |275| 9 | 2 |60 |25 M4 [12|45|40| 194 | 192 | o048 | 038|135
39 *g'°25 6 |34 | 11| 2|70]31|M5|16|45|40| 268 | 203 | 144 | 068 | 217

+0.025
ar %Y 8 | 43 125 3 | 81|38 |Me|19|55|40| 282 | 333 | 323 11 | 341
58 0% | o |55| 14| 3|91 a8|me|19]66|40| 30 | 30 674 | 174 | 569
66 +g'°3 1|62|17] 3 |13 54 |m8|22| 9 |40 | 564 | 652 | 168 32 | 712
73 "3 | 41 | 68 |165| 3 [123| 61 |M8|22| o |50 | 593 | 741 | 279 | 395 | 876

+0.035
90 "% 12 |80 | 25 | 4 [136| 75 [m10[ 28 | 11 | 50 | 622 | 83 582 | 6.22 |13.79

Options=>RA15-335

TR 15-295
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Maximum Length of the Ball Screw Shaft

Table1 shows the manufacturing limit lengths of precision Ball Screws by accuracy grades, Table2
shows the manufacturing limit lengths of precision Ball Screws compliant with DIN standard by ac-
curacy grades, and Table3 shows the manufacturing limit lengths of rolled Ball Screws by accuracy

grades.

If the shaft dimensions exceed the manufacturing limit in Table1, Table2 or Table3, contact THK.

Table1 Maximum Length of the Precision Ball Screw by Accuracy Grade Unit: mm
Sy S Overall screw shaft length
outer diameter co c1 c2 c3 c5 c7
4 90 110 120 120 120 120
6 150 170 210 210 210 210
8 230 270 340 340 340 340
10 350 400 500 500 500 500
12 440 500 630 680 680 680
13 440 500 630 680 680 680
14 530 620 770 870 890 890
15 570 670 830 950 980 1100
16 620 730 900 1050 1100 1400
18 720 840 1050 1220 1350 1600
20 820 950 1200 1400 1600 1800
25 1100 1400 1600 1800 2000 2400
28 1300 1600 1900 2100 2350 2700
30 1450 1700 2050 2300 2570 2950
32 1600 1800 2200 2500 2800 3200
36 2100 2550 2950 3250 3650
40 2400 2900 3400 3700 4300
45 2750 3350 3950 4350 5050
50 3100 3800 4500 5000 5800
65 2000 3450 4150 5300 6050 6500
63 5200 5800 6700 7700
70 6450 7650 9000
4000
80 6300 7900 9000
100 10000 10000 10000

315-296 TrHIK




Table2 Manufacturing limit lengths of precision Ball Screws (DIN standard compliant Ball Screws)

Unit: mm
Ground shaft CES shaft
Shaft diameter

c3 c5 c7 Cp3 Cp5 ct5 ct7
16 1050 1100 1400 1050 1100 1100 1400
20 1400 1600 1800 1400 1600 1600 1800
25 1800 2000 2400 1800 2000 2000 2400
32 2500 2800 3200 2500 2800 2800 3200
40 3400 3700 4300 3400 3700 3700 4300
50 4500 5000 5800 — — — —
63 5800 6700 7700 — — — —

Table3 Maximum Length of the Rolled Ball Screw by Accuracy Grade

Unit: mm

Overall screw shaft length

Screw shaft
outer diameter c7 cs c10
6t08 320 320 —
10 to 12 500 1000 =
14t0 15 1500 1500 1500
16 to 18 1500 1800 1800
20 2000 2200 2200
25 2000 3000 3000
28 3000 3000 3000
30 3000 3000 4000
32 to 36 3000 4000 4000
40 3000 5000 5000
45 3000 5500 5500
50 3000 6000 6000

TR 15-297
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Ball Screw

Ball Screw Peripherals

TR 15-299



Support Unit

Models EK, BK, FK, EF, BF and FF

Seal

Housing
Holding lid

Hexagonal socket-head
setscrew

Set piece ;

Bearing

Lock nut

Supported side

Fig.1 Structure of the Support Unit

Structure and Features

The support unit comes in six types: models EK, FK, EF, and FF, which are tailored to model BNK
precision ball screw with finished shaft ends, and models BK and BF, which are standardized for
general ball screws.

The support unit on the fixed side includes a JIS Class 5-compliant angular bearing provided with an
adjusted preload.

The Support Unit on the supported side uses a deep-groove ball bearing.

The internal bearings of the Support Unit models EK, FK and BK contain an appropriate amount of
lithium soap-group grease that is sealed with a special seal. Thus, these models are capable of op-
erating over a long period.

I315-300 TR



511E

Support Unit

[Uses the Optimal Bearing]

To ensure the rigidity balance with the Ball Screw, the Support Unit uses an angular bearing (contact
angle: 30°; DF configuration) with a high rigidity and a low torque. Miniature Support Unit models
EK/FK 4, 5 and 6 are incorporated with a miniature angular bearing with a contact angle of 45° de-
veloped exclusively for miniature Ball Screws. This bearing has a greater contact angle of 45° and
an increased number of balls with a smaller diameter. The high rigidity and accuracy of the miniature
angular bearing provides the stable rotational performance.

[Support Unit Shapes]
The square and round shapes are available for the Support Unit to allow the selection according to
the intended use.

Example of Installation

Square Type Round Type

[Compact and Easy Installation]

The Support Unit is compactly designed to accommodate the space in the installation site. As the
bearing is provided with an appropriately adjusted preload, the Support Unit can be assembled with
a Ball Screw unit with no further machining. Accordingly, the required man-hours in the assembly
can be reduced and the assembly accuracy can be increased.

. sjesaydiad maioasg |eg
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511E

Type

[For the Fixed Side]

Square Type Model EK Square Type Model BK

Specification Table=>E15-310 Specification Table=E15-312

(Inner diameter: ¢4 to ¢$20) (Inner diameter: ¢ 10 to $40)

Round Type Model FK

Specification Table=>ER15-314

(Inner diameter: ¢4 to ¢ 30)

[For the Supported Side]

Square Type Model EF Square Type Model BF

Specification Table=H15-318 Specification Table=E15-320

KOs
g
(Inner diameter: ¢6 to ¢20) (Inner diameter: $8 to ¢40)

Round Type Model FF

Specification Table=>E15-322

(Inner diameter: ¢6 to ¢ 30)

315-302 TnAIXK



511E

Support Unit

Types of Support Units and Applicable Screw Shaft Outer Diameters

Inner Inner Applicable | Applicable Tyoe BNK with Recommended Shapes of Shaft
diameter of | diameterof | Model No. | model No. ype Ends(Applicable Shaft Outer Diameter ¢D)
. 5 Unfinished Shaft
fixed-side | supported- | of fixed-side | of the sup- Ends(Applicable
Support Unit | side Support |  Support ported side
(mm) Unit (mm) Unit Support Unit ildlel L ) Shaft End H (mm) Shaft End J (mm)
EK 4 BNKO0401
4 - FK 4 - BNKO0501 96
EK 5
5) = FK 5 — BNKO0601 $8
EK 6 EF 6 BNKO08O1 $8
6 6 FK 6 FE 6 BNK0802 10
BNK0810 ¢
EK 8 EF 8
8 6 FK 8 FF 6 BNK1002 $12
BNK1004
EK 10 EF 10 BNK1010
10 8 FK10 | FF10 BNK1202 o o
BK10 | BF10 BNK1205 ¢ ¢
BNK1208
BNK1402
EK12 | EF12 BN
BNK1408 $16 $16
12 10 FK 12 FF 12
BK 12 BE 12 BNK1510 $18 $18
BNK1520
BNK1616
EK 15 EF 15 BNK2010 $20
15 15 FK 15 FF 15 BNK2020 $25
BK 15 BF 15 $20
17 17 BK 17 BF 17 $25
$28
EK 20 EF 20
FK 20 FF 20 BNK2520 $30
20 20 ¢32
$28
BK 20 BF 20 $30
$32
FK 25 FF 25 $36
2 2
° s BK 25 BF 25 $36
FK 30 FF 30
% 30 BK30 | BF30 ¢40 940
35 85! BK 35 BF 35 $45
$50
40 40 BK 40 BF 40 $55

Note1) The Supports Units in this table apply only to those Ball Screw models with recommended shaft ends shapes H, J and
K, indicated on IX15-308.
Note2) For Recommended Shapes of Shaft Ends H, J, and K; refer to pages I315-324 to I115-329.

TR 315-303
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Model Numbers of Bearings and Characteristic Values

Angular ball bearing on the fixed side Deep-groove ball bearing on the supported side
Axial direction Radial direction
Support Basic Note) | Rigidity | Support i i i
8 . y g Bearing Basic Basic
Unit Bearing dynamic | Permis- gnlltN model No. | dynamic static
model No. load rating | sible load MATEIRLEL] NS load rating | load rating
Ca (kN) (kN) (N/um) C(kN) Co(kN)
EK 4 AC4-12
k4 | (©FP5) 0.93 1.4 27 — — — —
EK 5 AC5-14
FK5 | (DFP5) { 2% 2 - - - -
EK6 | AC6-16 EF 6
FKe | (OFP5) 1.38 1.76 35 o 60627 2.19 0.87
EK 8 79MB8A
FK 8 (DF P5) 2.93 2.15 49 EF 8 60622 2.19 0.87
EK 10 7000 EF 10
FK 10 equivalent 6.08 3.1 65 FF 10 60822 3.35 1.4
BK10 | (DF P5) BF 10
EK 12 7001 EF 12
FK 12 equivalent 6.66 3.25 88 FF 12 600022 4.55 1.96
BK 12 (DF P5) BF 12
EK 15 7002 EF 15
FK 15 equivalent 7.6 4 100 FF 15 600222 5.6 2.84
BK15 | (DF P5) BF 15
7203
BK 17 equivalent 13.7 5.85 125 BF 17 620322 9.6 4.6
(DF P5)
7204
E& 58 equivalent 17.9 95 170 E,E gg 620427 12.8 6.65
(DF P5)
7004
BK 20 equivalent 12.7 7.55 140 BF 20 600422 94 5.05
(DF P5)
7205
23 | equivalent | 20.2 15 190 FE23 | 620522 14 7.85
(DF P5)
7206
E 30 | equivalent 28 16.3 195 R3S | 62062z 19.5 1.3
(DF P5)
7207
BK 35 equivalent 37.2 21.9 255 BF 35 620722 25.7 15.3
(DF P5)
7208
BK 40 equivalent 441 271 270 BF 40 620822 29.1 17.8
(DF P5)

Note) “Permissible load” indicates the static permissible load.

315-304 A1
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Support Unit

Example of Installation

[Square Type Support Unit]
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Fig.2 Example of Installing a Square Type Support Unit

[Round Type Support Unit]
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Fig.3 Example of Installing a Round Type Support Unit
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Mounting Procedure

[Installing the Support Unit]

(1) Install the fixed side Support Unit with the screw shaft.

(2) After inserting the fixed side Support Unit, secure the lock nut using the fastening set piece and
the hexagonal socket-head setscrews.

(3) Attach the supported side bearing to the screw shaft and secure the bearing using the snap ring,

and then install the assembly to the housing on the supported side.

Note1) Do no disassemble the Support Unit.

Note2) When inserting the screw shaft to the Support Unit, take care not to let the oil seal lip turn outward.

Note3) When securing the set piece with a hexagonal socket-head setscrew, apply an adhesive to the hexagonal socket-
head setscrew before tightening it in order to prevent the screw from loosening. If planning to use the product in a
harshf environment, it is also necessary to take a measure to prevent other components/parts from loosening. Contact
THK for details.

Snap ring Hexagonal socket-head setscrew

Bearing Set piece\\:‘
— // @ i ng
N 7 ]
B—%"W | — Tl T 11l ||
1 [ /\ A S - — 1 o
T 1l ‘ 5 g
m L \ Lock nut
) Collar
Supported side Fixed side

[Installation onto the Table and the Base]

(1) If using a bracket when mounting the ball screw nut to the table, insert the nut into the bracket
and temporarily fasten it.

(2) Temporarily fasten the fixed side Support Unit to the base.
In doing so, press the table toward the fixed side Support Unit to align the axial center, and ad-
just the table so that it can travel freely.

e [f using the fixed side Support Unit as the reference point, secure a clearance between the ball
screw nut and the table or inside the bracket when making adjustment.

e If using the table as the reference point, make the adjustment either by using the shim (for a
square type Support Unit), or securing the clearance between the outer surface of the nut and
the inner surface of the mounting section (for a round type Support Unit).

(3) Press the table toward the fixed-side Support Unit to align the axial center. Make the adjustment
by reciprocating the table several times so that the nut travels smoothly throughout the whole
stroke, and temporarily secure the Support Unit to the base.

. . Table Bracket
Supported side support unit Fixed side support unit

e
B

5

‘ Base (

I315-306 TR
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Support Unit

[Checking the Accuracy and Fully Fastening the Support Unit]

While checking the runout of the ball screw shaft end and the axial clearance using a dial gauge,
fully fasten the ball screw nut, the nut bracket, the fixed side Support Unit and the supported-side
Support Unit, in this order.

. Adjust the nut by moving the table so that the nut
Measure the axial clearance  rayels smoothly throughout the whole stroke. Measure the runout

- >

v
=
|
-

[Connection with the Motor]
(1) Mount the motor bracket to the base.

(2) Connect the motor and the ball screw using a coupling.
Note) Make sure the mounting accuracy is maintained.

(3) Thoroughly perform the break-in for the system.

Coupling Motor

. sjesaydiad maioasg |eg
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Types of Recommended Shapes of the Shaft Ends

To ensure speedy estimates and manufacturing of Ball Screws, THK has standardized the shaft end
shapes of the screw shafts. The recommended shapes of shaft ends consist of shapes H, K and J,
which allow standard Support Units to be used.

Moutl;:tir:ig i};]r;\ftt)c:r:gr Shape SupportSd_tSupport
metho ni
shape
H1 £
—
\
NA
ZANI
J1 — BK
H2 £
— \
Fixed | HJ E \\
J2 BK
H3 £
— \
—— E \\
J3 BK
\
\
\ FF
Supported K \\ EF
BF
|

I315-308 TR



Support Unit

. sjesaydiad maioasg |eg

TR 315-309



EK Square Type Support Unit on the Fixed Side

2-¢d1 through hole,

#d2 counter bore depth h (L2) Ls
B1 E (: 3 ? % 5
2-¢d1 through hole k
ARy ZC) 1 priar s
H o \\_y e L L
h1 HARS L
LN e e
b
P L1 L
B
Models EK 4 and 5 Models EK 6 and 8
Shaft
Model No. diameter .
d L L L. Ls B H 40.02
EK 4 4 15 55 17.5 3 34 19 17
EK 5 5) 16.5 515) 18.5 B15) 36 21 18
EK 6 6 20 55 22 3.5 42 25 21
EK 8 8 23 7 26 4 52 32 26
EK 10 10 24 6 29.5 6 70 43 35
EK 12 12 24 6 29.5 6 70 43 85
EK 15 15 25 6 36 5 80 49 40
EK 20 20 42 10 50 10 95 58 47.5
Models EK 4 to 8
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1 set
3 Set nut 1
4 Collar 2
5 Seal 1
6 Lock Nut 1
Hexagonal socket-head setscrew
7 ) - 1
(with a set piece)
Download data by searching for the corresponding i
BN15-310 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

M
(L2) Ls
2-¢d1 through hole B+
@ @ @ |G
i s s o A
T T SR
H [— [ 11»]::\
h1|H1 T
& 3
p L1 | L
B
Models EK 10 to 20
. o
Unit: mm 3
Mass g
. 2}
" Bearing used P
i0.‘02 B+ Hi P d d2 h M T kg s
10 18 7 26 4.5 — — M2.6 10 |AC4-12(DF P5) 0.06 g
11 20 8 28 4.5 — — M2.6 11 |AC5-14(DF P5) 0.08 'g.
o
13 18 20 30 55 9.5 1 M3 12 |AC6-16(DF P5) 0.14 ™
17 25 26 38 6.6 1" 12 M3 14 [79M8A(DF P5) 0.24 @
25 36 24 52 9 — — M3 16 |7000 equivalent (DF P5)| 0.46 -
25 36 24 52 9 — — M3 19  [7001 equivalent (DF P5)| 0.44
30 41 25 60 1 — — M3 22 7002 equivalent (DF P5)| 0.55
30 56 25 75 11 — — M4 30 7204 equivalent (DF P5)| 1.35
Models EK 10 to 20
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1 set
3 Holding lid 1
4 Collar 2
5 Seal 2
6 Lock Nut 1
7 Hexagonal socket-head setscrew 1
(with a set piece)

TR 15-311



BK Square Type Support Unit on the Fixed Side

4-¢d1 through hole,
¢ d2 counter bore depth h M

A\
L] f\ L:/,,:‘
" /)|
hn n
b
p
B
Shaft
Model No. diameter . N
d L L L. Ls B H +0.02 | +0.02 = Hi
BK 10 10 25 5 29 5 60 39 30 22 34 325
BK 12 12 25 5 29 5 60 43 30 25 35 32.5
BK 15 15 27 6 32 6 70 48 35 28 40 38
BK 17 17 35 9 44 7 86 64 43 39 50 55
BK 20 20 35 8 43 8 88 60 44 34 52 50
BK 25 25 42 12 54 9 106 80 53 48 64 70
BK 30 30 45 14 61 9 128 89 64 51 76 78
BK 35 35 50 14 67 12 140 96 70 52 88 79
BK 40 40 61 18 76 15 160 110 80 60 100 90

Download data by searching for the corresponding i
1 5'31 2 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

(L2) Ls
4
- ,—,ﬁ
/ ¢d /
I o :/
C1 C2
L1 L
Unit: mm g
Mass a
)
P Ci C: ds d: h M T Bearing used kg g
46 13 6 6.6 10.8 5 M3 16 7000 equivalent (DF P5) 0.39 §
2
46 13 6 6.6 10.8 1.5 M3 19 7001 equivalent (DF P5) 0.41 'g_
54 15 6 6.6 " 6.5 M3 22 7002 equivalent (DF P5) 0.57 3
68 19 8 9 14 8.5 M4 24 7203 equivalent (DF P5) 1.27 7]
70 | 19 | s 9 | 14 | 85 M4 30 | 7004 equivalent (DF P5) 1.19 -
85 22 10 1" 17.5 1" M5 35 7205 equivalent (DF P5) 2.3
102 23 11 14 20 13 M6 40 7206 equivalent (DF P5) 3.32
114 26 12 14 20 13 M8 50 7207 equivalent (DF P5) 4.33
130 33 14 18 26 17.5 M8 50 7208 equivalent (DF P5) 6.5
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1 set
3 Holding lid 1
4 Collar 2
5 Seal 2
6 Lock Nut 1
7 Hexagonal socket-head setscrew 1
(with a set piece)

TR 815-313



FK Round Type Support Unit on the Fixed Side

L (L1) 4-¢ d1 through hole,
F H ¢ d2 counter bore depth h

@ 4 5@@@ (90° equidistant) i

FTha i
% Dg6 /:ijz pdf————Fpco|gA
@/ H_|
T1 E
RO.6MAX
Mounting method A Models FK 4 to 8
Shaft
Model No. | diameter
d L H F E D A | Pco | B
~0.006

FK4 4 15 6 o | 175 | 18 oo | 32 24 | 25
FK 5 5 | 165 | 6 | 105 | 185 | 20 3% | a4 26 | 26
FK 6 6 20 7 13 | 22 22 007 | a6 | 28 | 28
FK 8 8 23 9 14 | 26 28 007 | 43 | 3 | 35

Download data by searching for the corresponding i
1 5'31 4 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




(L2)

Mounting method B

511E

Support Unit

Unit: mm
Installation Installation Mass
procedure A procedure B Bearing used
L T L. T di d2 h M T kg
5.5 3 6.5 4 3.4 6.5 4 M2.6 10 AC4-12(DF P5) | 0.05
515 815 7 5 3.4 6.5 4 M2.6 11 AC5-14(DF P5) | 0.06
5.5 3.5 8.5 6.5 3.4 6.5 4 M3 12 AC6-16(DF P5) | 0.08
7 4 10 7 3.4 6.5 4 M3 14 T7T9MBA(DF P5) 0.15
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1 set
3 Set nut 1
4 Collar 2
5 Seal 1
6 Lock Nut 1
Hexagonal socket-head setscrew
7 . ¥ 1
(with a set piece)

TR 15-315
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FK Round Type Support Unit on the Fixed Side

L
‘ﬁ’(‘i) 4-¢ d1 through hole,
¢ dz2 counter bore depthh

C? 4 3 @/@ (90° equidistant) "

-
# g6 Zj Htea [T T poojs A
o
T E
RO.6MAX
Mounting method A Models FK 10 to 30
Shaft
Model No. | diameter
d L H F E D A | Pco | B

FK 10 10 | 27 10 17 | 205 | 34 000 | 52 | 42 | 42
FK 12 12 | 27 | 10 | 17 | 295 | 38 o0 | 54 | 44 | a4
FK 15 15| 32 15 17 | 36 a0 902 | 63 | s0 | 52
FK 20 20 | 52 | 22 | 30 | 50 57 o0, | 8 | 70 | es
FK 25 25 | 57 | 27 | 30 | 60 63 90, | 98 | 80 | 79
FK 30 30 62 30 32 61 75 e | 17| 95 | e

Download data by searching for the corresponding i
1 5'31 6 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

L (L2)
H_F
i 5 0 i
Lt lggf— ]
Lo |
T2 E

Mounting method B

Unit: mm g
Installation Installation =
procedure A procedure B Bearing used il g’
Q
Lo T L | T | da | o h M T kg | £
b
7.5 5 8.5 6 45 8 4 M3 16 |7000 equivalent (DF P5)|  0.21 e
=
7.5 5 8.5 6 45 8 4 M3 19  |7001 equivalent (DF P5)| 0.22 g
=
10 6 12 8 5.5 9.5 6 M3 22 |7002 equivalent (DF P5)| 0.39 t%
8 10 12 14 6.6 11 10 M4 30  |7204 equivalent (DF P5)[ 1.09 -
13 10 20 17 9 15 13 M5 35 |7205 equivalent (DF P5)| 1.49
1 12 17 18 11 17.5 15 M6 40  |7206 equivalent (DF P5)[ 2.32
Part .
No. Part name No. of units
1 Housing 1
2 Bearing 1 set
3 Holding lid 1
4 Collar 2
5 Seal 2
6 Lock Nut 1
7 Hexagonal socket-head setscrew 1
(with a set piece)
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EF Square Type Support Unit on the Supported Side

2-¢d1 through hole, ¢d2 counter bore depth h

B1
ol Oy | T
WL o T
L THREFR ] Lo
b
P L
B
Models EF 6 and 8
Shaft
Model No. diameter
b hi
d L B H 40.02 40.02 B
EF 6 6 12 42 25 21 13 18
EF 8 6 14 52 32 26 17 25
EF 10 8 20 70 43 35 25 36
EF 12 10 20 70 43 35 25 36
EF 15 15 20 80 49 40 30 41
EF 20 20 26 95 58 475 30 56

Note) The area marked with “*” is imprinted with a numeric character(s) as part of the model number.

Download data by searching for the corresponding i
1 5'31 8 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

2-¢d1 through hole

b

- THK EF* L
b
L
Models EF 10 to 20 . o
Unit: mm &
d
Bearing Snap ring Mass Q
used size (]
Hi P di d: h kg g
b
20 30 55 9.5 1 60622 C6 0.07 g_
26 38 6.6 11 12 60622 C6 0.13 %
24 52 9 — — 60822 cs 0.33 S
»n
24 52 9 — — 600022 Cc10 0.32
25 60 9 — — 600222 C15 0.38 -
25 75 11 — — 620422 C20 0.63
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1
3 Snap ring 1

TR 15-319




BF Square Type Support Unit on the Supported Side

2-¢d1 through hole,
¢ d2 counter bore depth h

B1
‘ -
1] ﬁ§ 1
WY
1 |
THK|BF*
b
p
B
Shaft
Model No. diameter
d L 8 A J_rol.)oz J_ro%z B i
BF 10 8 20 60 39 30 22 34 32.5
BF 12 10 20 60 43 30 25 85 8245
BF 15 15 20 70 48 35 28 40 38
BF 17 17 23 86 64 43 39 50 55
BF 20 20 26 88 60 44 34 52 50
BF 25 25 30 106 80 53 48 64 70
BF 30 30 32 128 89 64 51 76 78
BF 35 85 32 140 96 70 52 88 79
BF 40 40 37 160 110 80 60 100 90

Note) The area marked with “*” is imprinted with a numeric character(s) as part of the model number.

Download data by searching for the corresponding i
1 5'320 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com




Unit: mm
Mass
Bearing used Snap ring used
P d d. h kg
46 6.6 10.8 5 608272 Cc8 0.29
46 6.6 10.8 1.5 600022 C10 0.3
54 6.6 1 6.5 600222 C15 0.38
68 9 14 8.5 620322 C17 0.74
70 9 14 8.5 600422 C20 0.76
85 1 17.5 1 620527 C25 1.42
102 14 20 13 620622 C30 1.97
114 14 20 13 620722 C35 2.22
130 18 26 17.5 620822 C40 3.27
Part i
No. Part name No. of units
1 Housing 1
2 Bearing 1
3 Snap ring 1

TR 15-321
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FF Round Type Support Unit on the Supported Side

4-¢d1 through hole,
¢ d2 counter bore depth h

(90° equidistant)

Shaft
Model No. diameter
d L H . 5 X
-0.007
FF 6 6 10 6 4 . 000 "
—-0.007
FF 10 8 12 7 5 28 000 "
-0.009
FF 12 10 15 7 8 2 0008 -
—-0.009
FF 15 15 17 9 8 20 0009 -
FF 20 20 20 1 9 57 001 -
—0.029
-0.01
FF 25 25 24 14 10 63 001 o
-0.01
FF 30 30 27 18 9 75 001 -

Download data by searching for the corresponding i
1 5'322 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com



PP

Support Unit

4Dg6| /— |- PCD|#A
/ |
/l "71'
RO.GMAX/
Unit: mm
Mass
Bearing used |Snap ring used
PCD B d+ d. h kg
28 28 34 6.5 4 60622 C6 0.04
85 35 34 6.5 4 60822 C8 0.07
42 42 4.5 8 4 6000Z2Z C10 0.1
50 52 515/ 9.5 515) 600222 C15 0.2
70 68 6.6 1 6.5 620422 C20 0.27
80 79 9 14 8.5 620522 C25 0.67
95 93 1 17.5 11 620622 C30 1.07
Part )
No. Part name No. of units

1 Housing 1

2 Bearing 1

3 Snap ring 1

TR 315-323
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Recommended Shapes of Shaft Ends - Shape H
(H1, H2 and H3) (For Support Unit Models FK and EK)

K2
K1 K3
= =
" . SO
| N | N | N
A A A
u:@'——
L =
Model FK Model FK Model EK

Ball screw | Shaft outer
Support Unit model No. shaft outer | diameter of Metric screw thread

diameter |the bearung
Model FK Model EK d A B E B M S
FK4 EK4 6 4 3 23 5 M4X0.5 7
FK5 EK5 8 5 4 25 6 M5X0.5 7
FK6 EK6 10* 6 4 30 8 M6X0.75 8
FK8 EK8 12 8 6 85 9 M8 X1 10
FK10 EK10 14 10 8 36 15 M10X1 1"
FK10 EK10 15 10 8 36 15 M10X1 1
FK12 EK12 16 12 10 36 15 M12X1 1"
FK12 EK12 18 12 10 36 15 M12X1 1"
FK15 EK15 20 15 12 49 20 M15X1 13
FK15 EK15 25 15 12 49 20 M15X1 13
FK20 EK20 28 20 17 64 25 M20 X1 17
FK20 EK20 30 20 17 64 25 M20 X1 17
FK20 EK20 32 20 17 64 25 M20 X1 17
FK25 = 36 25 20 76 30 M25X1.5 20
FK30 —_ 40 30 25 72 38 M30X%1.5 25

Note) Support Units are designed to have dimensions so that combinations of models FK and FF, models EK and EF or models
BK and BF are used on the same shaft.
If desiring the shaft end to be machined at THK, add the shape symbol in the end of the Ball Screw model number.
(Example) TS2505+500L-H2K
(Shape H2 on the fixed side; shape K on the supported side)
For the perpendicularity of the end face of the bearing, refer to JIS B 1192-1997.
*1 FK6 and EK®6 also support $8 mm outer diameter ball screws. Contact THK for details.

Download data by searching for the corresponding i
1 5'324 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

Shape H3
R P _l
Width G, depth T
Shape H2 = :\ J
p
M +
m\fm h7
Shape H1 ¢B h7I gd
S H
F E
Unit: mm
Width across flat Shape H2 Shape H3 Support Unit position
Keyway Cut flat on two side Model FK Model EK
G T
J N H NO +(()J.1 P R P Ki Kz Ks
4 4 4 — — — 2.7 4 1.5 0.5 1.5
5 4 4 — — — 3.7 5 2 0.5 2
5 4 4 — — — 3.7 6 3.5 0.5 3.5
8 5 5 — — — 5.6 7 815 0.5 B15)
10 5 7 2 1.2 1" 7.5 1 0.5 -0.5 -0.5
10 5 7 2 1.2 1 7.5 1 0.5 -0.5 -0.5
13 6 8 3 1.8 12 9.5 12 0.5 -0.5 -0.5
13 6 8 3 1.8 12 9.5 12 0.5 -0.5 -0.5
16 6 9 4 25 16 1.3 16 4 2 5
18 7 10 4 2.5 16 11.3 16 4 2 5
21 8 11 5 3 21 16 21 1 -3 1
24 8 12 5 3 21 16 21 1 -3 1
27 9 13 5 3 21 16 21 1 -3 1
27 10 13 6 85 25 19 25 5 -2 —
32 10 15 8 4 32 23.5 32 -3 -9 —

Note) The ball nut flange faces the fixed side unless otherwise specified.
If desiring the flange to face the supported side, add symbol G in the end of the Ball Screw model number when placing

an order.

(Example) BIF2505-5RRGO+420LC5-H2KG

TR 15-325
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Recommended Shapes of Shaft Ends - Shape J
(J1, J2 and J3) (For Support Unit Model BK)

X

Model BK

Srt:]gzzrlt#;it E;alllﬂsgift}:’r ?ig;ﬂe?;tz:‘ Metric screw thread
diameter |the bearung
Model BK d A B E F M
BK10 14 10 8 39 15 M10X1
BK10 15 10 8 39 15 M10X1
BK12 16 12 10 39 15 M12X1
BK12 18 12 10 39 15 M12X1
BK15 20 15 12 40 20 M15X1
BK17 25 17 15 53 23 M17 X1
BK20 28 20 17 53 25 M20 X1
BK20 30 20 17 53 25 M20 X1
BK20 32 20 17 53 25 M20 X1
BK25 36 25 20 65 30 M25X1.5
BK30 40 30 25 72 38 M30X1.5
BK35 45 35 30 83 45 M35X1.5
BK40 50 40 35 98 50 M40X1.5
BK40 55 40 35 98 50 M40X 1.5

Note) Support Units are designed to have dimensions so that combinations of models FK and FF, models EK and EF or models
BK and BF are used on the same shaft.
If desiring the shaft end to be machined at THK, add the shape symbol in the end of the Ball Screw model number.
(Example) TS2505+500L-J2K
(Shape J2 on the fixed side; shape K on the supported side)
For the perpendicularity of the end face of the bearing, refer to JIS B 1192-1997.

Download data by searching for the corresponding i
1 5'326 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

Shape J3
P
Width G, depth T
Sha 2 ﬁ J
pe J2 - =l
P
M
(Metric screw thread) \ ¢Ah7
Shape J1 ¢B h7I gdr—
S N |H
F E
Unit: mm
Shape J2 Shape J3
Width across flat
Keyway Cut flat on two side
G T
S J N H N +0.1 B R B
i 0
16 10 5 7 2 1.2 11 7.5 11
16 10 5) 7 2 1.2 11 7.5 11
14 13 6 8 3 1.8 12 9.5 12
14 13 6 8 3] 1.8 12 9.5 12
12 16 6 9 4 25 16 1.3 16
17 18 7 10 5 3 21 14.3 21
15 21 8 11 5 3 21 16 21
15 24 8 12 5] 3 21 16 21
15 27 9 13 5 3 21 16 21
18 27 10 13 6 315 25 19 25
25 32 10 15 8 4 32 23.5 32
28 36 12 15 8 4 40 28.5 40
35 41 14 19 10 5 45 33 45
85 46 14 20 10 5 45 88 45

Note) The ball nut flange faces the fixed side unless otherwise specified.

If desiring the flange to face the supported side, add symbol G in the end of the Ball Screw model number when placing

an order.

(Example) BIF2505-5RRGO+420LC5-J2KG

TR 315-327
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Recommended Shapes of Shaft Ends - Shape K
(For Support Unit Models FF, EF and BF)

=3 =
io: IR & J i1l I
[ [
| 0|
) ) E— 01 i®l
= it |
!
Model EF
Model FF Model FF
Model BF

Model FF Model EF Model BF d A
FF6 EF6 - 8 6
— EF8 — 12 6
FF10 EF10 BF10 14 8
FF10 EF10 BF10 15 8
FF12 EF12 BF12 16 10
FF12 EF12 BF12 18 10
FF15 EF15 BF15 20 15
FF15 EF15 BF15 15

25

— — BF17 * 17
FF20 EF20 BF20 ** 28 20
FF20 EF20 BF20 ** 30 20
FF20 EF20 BF20 ** 32 20
FF25 — BF25 36 25
FF30 — BF30 40 30
_ — BF35 45 35
_ — BF40 50 40
_ — BF40 55 40

Note) Support Units are designed to have dimensions so that combinations of models FK and FF, models EK and EF or models
BK and BF are used on the same shaft.
If desiring the shaft end to be machined at THK, add the shape symbol in the end of the Ball Screw model number.
(Example) TS2505+500L-H2K
(Shape H2 on the fixed side; shape K on the supported side)
For the perpendicularity of the end face of the bearing, refer to JIS B 1192-1997.

Download data by searching for the corresponding i
1 5'328 ﬁﬁr“:« model number on the Technical Support site. https://tech.thk.com
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Support Unit

$Ah7
#B3J, #dT—
Model K L
G*oM
F+g_2
E
Unit: mm
Snap ring groove

E B F G

9 5.7 6.8 0.8

9 5.7 6.8 0.8

10 7.6 7.9 0.9

10 7.6 7.9 0.9

1 9.6 9.15 1.15

11 9.6 9.15 1.15

13 14.3 10.15 1.15

13 14.3 10.15 1.15

16 16.2 13.15 1.15
19 (16) 19 15.35 (13.35) 1.35
19 (16) 19 15.35 (13.35) 1.35
19 (16) 19 15.35 (13.35) 1.35

20 23.9 16.35 1.35

21 28.6 17.75 1.75

22 33 18.75 1.75

23 38 19.95 1.95

23 38 19.95 1.95

Note) *“When model BK17 (shaft end shape: J) is used on the fixed side for a Ball Screw with a shaft outer diameter of 25 mm,
the shaft end shape on the supported side is that for model BF17.
**The dimensions in the parentheses in the table above are that of model BF20. They differ from those of models FF20

and EF20. When placing an order, be sure to specify the model number of the Support Unit to be used.

TR 15-329
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Nut Bracket

Model MC

Fig.1 Structure of the Nut Bracket

Structure and Features

The model MC nut bracket is designed for use with BNK finished shaft end precision ball screw nuts.
Its low height and the fact that it can be assembled using only bolts means devices can be compact
and reduces how long they take to put together.

Type

Nut Bracket Model MC Specification Table=E15-331

I315-330 TR



Nut Bracket

511E

Nut Bracket

Model No. Supported Ball Screw models
MC 1004 BNK1004,BNK1010
MC 1205 BNK1205
MC 1408 BNK1408,BNK1510,BNK1520,BNK1616
MC 2010 BNK2010
MC 2020 BNK2020
w
B B1 4-SX{ L
Wit C1 c
= = = / e T\v 4”1 :‘», T‘« o\ g
i b Tl L L =
307 ”% b Hf” F 0.1 i 41 (7]
N ¥ K 3
90 s
a v
o ' 2
| 3
< >
4-S1X{1 S g
»n
Unit: mm -
i Overall
Model No. | Vidth length
W W, B B L (] Ci F K
MC 1004 48 24 40 4 32 16 10 20 325
MC 1205 60 30 47 6.5 36 24 6 21 37
MC 1408 60 30 50 5 36 20 10 215 37
MC 2010 86 43 70 8 50 30 10 31 54
MC 2020 86 43 70 8 40 24 8 28 51
Mass
Model No. T D PCD Sx¢ Six6, kg
MC 1004 9 26.4 36 M5X10 M4 X7 0.24
MC 1205 9 30.4 40 M6 X 12 M4 X7 0.38
MC 1408 9 34.4 45 M6 X 12 M5X7 0.34
MC 2010 16 46.4 59 M10X20 M6X10 1.04
MC 2020 16 39.4 59 M10X20 M6X10 0.83

TRl 315-331



Lock Nut

Model RN

Hexagonal socket-head setscrew

Set piece

Lock nut

Fig.1 Structure of the Lock Nut

Structure and Features

The model RN ball screw lock nut is used for fixing the angular bearings that set into ball screws.
It can be fixed in place with the hexagonal socket set screws using a set piece. This does not de-
form the thread at the end of the ball screw shaft. This can be reused.

Available in sizes M4 to M40. Screw pitches must be narrow.

Type

Lock Nut Model RN Specification Table=>E15-333

N15-332 TnAIKK



Lock Nut

Hexagonal socket-head setscrew

Set piece
0
Lock nut ‘||'
#d|gD
Unit: mm
Mass
Model No. M " o g 1 ‘ — ko

RN 4 M4X0.5 M2.6 11.5 8 5 2.7 10 0.003
RN 5 M5X0.5 M2.6 13.5 9 5 2.7 11 0.004
RN 6 M6X0.75 M3 14.5 10 5 2.7 12 0.005
RN 8 M8 X1 M3 17 13 6.5 4 14 0.008
RN 10 M10X1 M3 20 15 8 5.5 16 0.013
RN 12 M12X1 M3 22 17 8 515 19 0.014
RN 15 M15X1 M3 25 21 8 4.5 22 0.017
RN 17 M17 X1 M4 30 25 13 9 24 0.042
RN 20 M20 X1 M4 35 26 11 7 30 0.048
RN 25 M25X 1.5 M5 43 33 15 10 35 0.096
RN 30 M30X1.5 M6 48 39 20 14 40 0.145
RN 35 M35X%1.5 M8 60 46 21 14 50 0.261
RN 40 M40X 1.5 M8 63 51 25 18 50 0.304

TR (315-333
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Ball Screw

Options
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Contaminaton Protection

If foreign material enters the interior of the ball screw, abnormal levels of abrasion and ball clogging
are more likely to occur. This can also shorten the overall lifespan of the product.

As such, foreign material needs to be prevented from entering. If there is a chance that foreign ma-
terial may get in, it is important to choose an effective contamination protection product that suits the

usage conditions.

Screw shaft
Labyrinth seal A (G 0:. ‘Qéé% )
o T %&‘{@y’
ymbol: S o i'o
[15-338
Brush seal
(Rolled Ball Screw)
Symbol: ZZ
15-338
Wiper ring
Symbol: WW
RA15-339~
Screw shaft
Thin film seal
(SDA-V only)
Symbol: TT

I315-336 TR



Options

Lubrication

Dust cover
Bellows
Screw cover

A—ﬂif
'jﬁ \LLW
e 22 i
e %%%
[ 4 VWV Y
-+ i |
Screw cover ] Bellows

15-341

Lubrication

To maximize the performance of the Ball Screw, it is necessary to select a lubricant and a lubrication

method according to the conditions.

For types of lubricants, characteristics of lubricants and lubrication methods, see the section on “Ac-

cessories for Lubrication” on [M24-2.

Also, QZ Lubricator is available as an optional accessory that significantly increases the mainte-

nance interval.

QZ Lubricator Ball screw shaft

Ball screw nut

QZ Lubricator

B15-342~

Corrosion Resistance (Surface Treatment, etc.)

Depending on the service environment, the Ball Screw requires corrosion resistance treatment or a
different material. For details of corrosion resistance treatment and material change, contact THK.

(see E10-18)

TR 315-337
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Contamination Protection Seal for Ball Screws

If the Ball Screw is used in an atmosphere free from foreign material but with suspended dust, a
labyrinth seal (with symbol RR) and a brush seal (with symbol ZZ) can be used as contamination

protection accessories.
The labyrinth seal is designed to maintain a slight clearance between the seal and the screw shaft

raceway so that torque does not develop and no heat is generated, though its effect in contamina-

tion protection is limited.
With Ball Screws except the large lead and super lead types, there is no difference in nut dimen-

sions between those with and without a seal.

Labyrinth seal Brush seal
Symbol: RR (Precision Ball Screw) Symbol: ZZ (Rolled Ball Screw)
(Rolled Ball Screw Model JPF)

Screw shaft

Labyrinth seal

Labyrinth seal Brush seal

I315-338 TR

511E



Options
Wiper Ring W

Wiper Ring W

@For the supported models and the ball screw nut dimension with Wiper ring W attached, see B115-344 to 115-351.

With the wiper ring W, special resin with high wear resistance and low dust generation removes foreign material and prevents foreign
material from entering the ball screw nut while elastically contacting the circumference of the ball screw shaft and the screw thread.

Seal snap ring
Wiper ring

Spring Multi-slit

Seal snap ring Foreign material

i i-sli
l"{q//..’" Multi-slit

ke
\‘\.\ﬁ/

</

Ball screw shaft

Ball screw shaft
Ball screw nut —

Rotational direction
Detail view of section A

Appearance Drawing Structural Drawing

[Features]

e Atotal of eight slits on the circumference remove foreign materials in succession, and prevent en-
trance of foreign material.

e Contacts the ball screw shaft to reduce the flowing out of grease.

e Contacts the ball screw shaft at a constant pressure level using a spring, thus to minimize the
heat generation.

e Since the material is highly resistant to the wear and the chemicals, its performance will not easily be
deteriorated even if it is used over a long period.

. (suondp) maiog jjeg

Can be attached together with QZ Lubricator.
For the applicable models and the ball screw nut dimensions after wiper ring W is attached, see [815-344.

Seal snap ring
Wiperring -

Wiper ring
Seal snap ring

QZ Lubricator + Wiper ring

Model number coding
BIF2505V-5 QZ WW GO0 +1000L C5
I S

With QZ With wiper ring W
Lubricator

(*) See 815-344.

TR 315-339




® Test in an environment exposed to contaminated environment
[Test conditions]

ltem Description
Model No. BIF3210V-5G0+1500LC5
Maximum o
rotational speed 1000min
Maximum speed 10m/min
Maximum
circumferential speed 1.8m/s
Time constant 60ms
Dowel 1s
Stroke 900mm
Load
(through internal load) 1.31kN
THK AFG Grease 8cm’®
Giease (Initial lubrication to the ball screw nut only.)
Foundry dust FCD400 average particle diameter: 250um
Volume of foreign
material per shaft 5g/h

[Test result]

e Type with wiper ring
Slight flaking occurred in the ball screw shaft
at travel distant of 1,000 km.

e Type with labyrinth seal
Flaking occurred throughout the circumfer-
ence of the screw shaft raceway at travel

Type with
wiper ring

Type with
labyrinth seal

0200 400 600 800 1000 1200 1400 1600 1800 2000 distance of 200 km. _
Distance traveled (km) Flaking occurred on the balls after traveling
‘ [ No problem [ Flaking occurrs on the ball screw shatt raceway [ Flaking occurrs on the ball ‘ 1,500 km.
Change in the ball after traveling 2000 km 12 ‘ ‘
1) Type with wiper rin 2) Type with labyrinth seal b
() Typ perring 1(2) Typ Y 2101 —— Type with abyrinth seal A
2 5| | —=— Type with wiper ring
T
Qo
5 6 v
g 4 //
2 1
@Discolored, but no breakage @Flaking occurs 'L/'
0 500 1000 1500 2000

Distance traveled (km)

e Type with wiper ring
Wear of balls at a travel distance of 2,000 km: 1.4
wm.

e Type with labyrinth seal
Starts to be worn rapidly after 500 km, and the
ball wear amount at the travel distance of 2,000

15-340 T ke AT m.



Options
Dust Cover for Ball Screws

® Heat Generation Test

[Test conditions] [Test result]
Item Description o
Model No. BLK3232-3.6G0+1426LC5 5 60,
Maximum . ®
rotational speed 1000min I3 50
Maximum speed 32m/min § 40
- = —9— 3
Maximum 1.7mis G 4 A
circumferential speed ) 5 J
Time constant 100ms o 20 With wiver ing |
Stroke 1000mm E *— VWithwiperring
© 10 —a— Without seal
Load 0.98kN g
(through internal load) ) £ 00 15 30 4\5 6‘0 7\5 %
@ee THK AFG Grease 5cm?® e . .
(contained in the ball screw nut) Travel time (min) Unit:
Item With wiper ring Without seal
Heat generation
temperature 871 34.5
Temperature
- 12.2 8.9

Dust Cover for Ball Screws

Bellows/Screw cover

. (suondp) maiog jjeg

In the case of an environment with much dust and foreign material, be sure to prevent intrusion of
foreign material by using bellows, a screw cover or the like. The contamination protection can be
increased by also using a contamination protection seal. For details, contact THK. When conferring
with us, please use the bellows specifications (I815-352).

L,
i
e

=

Screw cover Bellows

Dust cover

TR 15-341



QZ Lubricator

@For the supported models and the ball screw nut dimension with QZ attached, see 115-344 to 115-351.

QZ Lubricator feeds a right amount of lubricant to the raceway of the ball screw shaft. This allows
an oil film to be constantly formed between the balls and the raceway, improves lubricity and signifi-
cantly extends the lubrication maintenance interval.

The structure of QZ Lubricator consists of three major components: (1) a heavily oil-impregnated
fiber net (stores the lubricant), (2) a high-density fiber net (applies the lubricant to the raceway) and (3)
an oil-control plate (adjusts the oil flow). The lubricant contained in the QZ Lubricator is fed by the
capillary phenomenon, which is used also in felt pens and many other products.

QZ Lubricator  Ball screw shaft (DHeavily oil-impregnated fiber net
QZ fixing screw
Jﬁg Sealed case Ball screw nut

&

\ Ball screw s
‘G J’) “ Applied directly o the raceway
A N

Appearance Drawing Structural Drawing

Ball screw nut

Air ventote)

[Features]
e Since it supplements an oil loss, the lubrication maintenance interval can be significantly extended.

e Since the right amount of lubricant is applied to the ball raceway, an environmentally friendly lubri-

cation system that does not contaminate the surroundings is achieved.
Note) Some types of QZ have a vent hole. Be careful not to block the hole with grease or other obstructions.

Model number coding
BIF2505V-5 QZ WW GO +1000L C5

With QZ With wiper ring W
Lubricator

(*) See 315-344.
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Options
QZ Lubricator
@ Significantly extended maintenance interval

Since QZ Lubricator continuously feeds a lubricant over a long period, the maintenance interval can
be significantly extended.

QZ Lubricator only No anomaly observed after running 10000km

0 2000 4000 6000 8000 10000

Distance traveled [Linear travel distance] (km)
[Test conditions]

Item Description
Ball Screw BIF2510V
s
Maximum speed 25m/min
Stroke 500mm
Load Internal preload only

® Environmentally friendly lubrication system
Since QZ Lubricator feeds the right amount of lubricant directly to the raceway, the lubricant can effectively
be used without waste.

T T
Model No.: BIF3610V-5G0+1500LC5
3 Traveling speed: 20km/d
QZ Lubricator Travel distance: 2500km
Forced lubrication 15000
0 5000 10000 15000
Amount of oil (cm?®)
QZ Lubricator + THK AFA Grease Forced lubrication
32cm’ Compared 0.25cm*/3minx24hx125d
(QZ Lubricator attached to both ends of =15000cm’

the ball screw nut)

Reduced to approx.i
470

TR 15-343
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Dimensions of Each Model with an Option Attached
Dimensions of the Ball Screw Nut Attached with Wiper Ring W and QZ Lubricator

QWL QWL
j / i QWD
L a
With WW (without QZ) With QZ and WW
Unit: mm Unit: mm
Dimensions | Léngth of | Outer diame-f oo Dimensions | Length of |Outer diame- oo
WW | QZ [ inciuding |P™ {erofprolte | g Q7] WW | QZ | including [P terOf P i g Q7
Model No. |zl | 2l | v it QZ | sion v CZ g oy Model No. |zl | 2l | “ww With QZ. | sorith O | ang ww
L |QWL|QWD| AL L |QWL|QWD| AL
1605-4 O 1O 50 25 27 110 1604V-5 | O | O | 53 29 31 111
2005-3 OO | 45 | 265 33 98 1605V-5 | O [ O | 56 29 31 114
2505-3 O1O] 45 28 39 | 101 2004V-5 | O | O | 49 [27.5]| 39 | 104
2510-3 O[O 75 32 39 | 139 2005V-5 | O | O | 56 [27.5] 43 | 111
2510-4 O1O| 80 32 39 | 144 SBN [2010V-5 | & | & | — — — —
3205-3 O|O| a7 35 45 | 117 Small[2504V-5 | O | O | 48 |325| 45 | 113
EBA 3205-4 OO 52 35 45 | 122 Retainer 2505V-5 | O | O | 55 [32.5| 45 | 120
EBB 3205-6 Q10| 62 35 45 | 132 2506V-5 | O | O | 62 33 45 | 128
EBC 3210-3 OO ]| 77 40 49 | 157 2805V-5 | O | O | 59 22 54 | 103
DIN 3210-4 Ol10O] 89 40 49 | 169 3205V-5 | O [ O | 56 32 57 | 120
Standard 4005-6 OO | 65 [285] 61 122 3206V-5 | O [ O | 63 32 57 | 127
“l4010-3 OO ]| 79 44 61 167 2508V-7 | O | O | 98 34 45 | 166
:118;8-:43 8 8 1€§|99 :‘1; gl ;Zg 2510V-5 8 O 1100 | 37 45 | 174
= 2810V-3 A | 88 — — | 154
5010-4 O10O 1] 91 37 71 165 3210V-7 | O | O | 120 | 31 73 | 182
gg?g-g 8 8 ﬁ: gg {75 1 ?gg 3212v-5 | O [ O | 117 | 33 | 73 | 183
= 3216V-5 | & | A | — — — —
6320-3 OO 126 |305| 94 | 187 3610V-7 | O [ O | 123 | 33 64 | 189
1605-6 O 1O 60 25 27 | 115 3612V-7 | O | O | 140 | 35 64 | 210
gggg-g 8 8 g} 226é5 gg 1 :1]471 3616V-5 8 8 140 | 32 64 | 204
- 3620V-3 122 | 32 64 | 186
SBN
con B4 DT T o o frael S8 bmiovs T O oo o oy
EPB |35 olo| 7 4 14 Retainer
EPC 3205-8 3 35 5 3 4016V-5 | O | O | 144 | 42 66 | 228
DN 32106 [ O [TO[107 | 40 | 49 [ 187 4020v5 | A | A — | — | — | —
Standard 4005-6 O10O | 65 |285] 61 22 4510v-5 | O | & | 111 — — —
4010-6 O 1O |109 | 44 61 97 4512v-5 | O | O [ 119 [35.5| 79 | 190
4010-8 OO 1133 ]| 44 61 | 221 4516V-5 | O | O [ 140 [35.5| 79 | 211
5010-8 [ O [ O [ 135 | 37 | 71 | 209 4520V5 | A | &~ | — | — | — | —
6310-8 O1O 1137 ] 39 84 | 215 5010V-5 | O | O [ 103 [37.5]| 79 | 178
5012V-5 | O | O | 123 [ 38.5| 79 | 200
5016V-5 | O | O | 164 [38.5| 79 | 241
5020V-5 | O | O | 201 [405] 79 | 282

O: available A: available per request X: not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.

Note) The L dimension indicates the length of the nut with WW.
For models BLW, BLK (precision and rolling), WGF, BNK1510 or larger (excluding BNK2010), WTF and CNF, fit a wiper
ring to the outside of the nut.

N15-344 A1



Options

Dimensions of Each Model with an Option Attached

Unit: mm Unit: mm
Dimensi Length of ?e‘:‘g;g'&"':f Dimensions Dimensi Length of ?e‘:‘g; g:i'l”"'i Dimensions
Model No. ;g%?jy :z%; T | i G2 | sonwnce AL Model No. :g%:t{y :g_%l; " | win G2 sonwince L
L |awL[awb| AL L |QwL[owb| AL
152036] ~ | O | — | 22 | 31 | 98 3636V2 | X | X | — | — | — | —
161636] ~ | X | — | — | — | — 3810V5 | X | X | — | — | — | —
201056 ~ | O | — | 27 | 36 | 99 3812V5 | X | x | — | — | — | —
202036 O | O | 54 | 27 | 36 | 108 3816V5 | X | x | — | — | — | —
203036 ~ | O | — | 27 | 36 | 125 3820V5 | X | x | — | — | — | —
25203.6| O | O | 57 | 355 | 44 | 128 3825v-4 | X | x | — | — | — | —
25253.6] O | O | 68 | 355 | 44 | 139 3830v-3 | X | X | — | — | — | —
322056| O | O | 82 | 345 53 | 151 3840V2 | X | X | — | — | — | —
323256| ~ | O | — |345]| 53 | 187 4510v5 | X | x | — | — | — | —
sak 282076 O[O [110 728 | 60 | 166 4512v5 | X | x| — | — | — | —
roone 1363666 | O [ O [ 134 [ 28 | 69 | 190 pp [B18VE [ X [ X [ — T — [ — T —
402076 | O | O | 110 [ 30.5 | 79 | 171 o lasaovs [ [ [ — [ — [ — [ —
403076 | O | O | 148 | 30.4 | 79 | 208.8 4525v4 | X | X | — | — | — | —
404056 O | O | 146 | 304 | 79 | 206.8 4530v4 | X | x | — | — | — | —
5020-7.6] O | O | 110 | 35 | 89 | 180 4540v3 | X | X | — | — | — | —
5030-7.6| O | O | 149 | 35 | 89 | 219 5010V5 | X | x | — | — | — | —
503676 O | O | 172 | 35 | 89 | 242 5012V-5 | % | x | — | — | — | —
505056 | O | O | 175 | 35 | 89 | 245 5016V-5 | X | x | — | — | — | —
5520.7.6| O | O | 110 | 32 | 95 | 174 5020V-5 | X | X | — | — | — | —
5530-7.6 | O | O | 149 | 32 | 95 | 213 5025v-4 | X | X | — | — | — | —
5536-7.6| O | O | 172 | 32 | 95 | 236 5030v-4 | X | X | — | — | — | —
15053 | X | X | — | — | — | — 5040V3 | X | X | — | — | — | —
1510v3 | X | X | — | — | — | — 5050v2 | % | x | — | — | — | —
15204 | X | x| — | — | — | — 32105 | X |~ | — | — | — | —
1530v-4 | X | X | — | — | — | — 36105 | X | ~ | — | — | — | —
16065V3 | X | X | — | — | — | — 36125 | X |~ — | — | — | —
1610v-3 | X | X | — | — | — | — 101075 X | &~ — | — | — | —
16163 | X | X | — | — | — | — 201275 X | & — | — | — | —
2005V-3 [ X [ x | — | — | — | — HBN 1075 x [ 2| — | — | — | —
2010v3 | X | X | — | — | — | — 501275 X | ~ | — | — | — | —
2020V3 | X | x | — | — | — | — 5016-75| X | ~ | — | — | — | —
2030v2 | X | x | — | — | — | — 631675 | X | &~ | — | — | — | —
2040v2 | X | x | — | — | — | — 6316-105| X |~ | — | — | — | —
2505V3 | x | x | — | — | — | — 632075 X | &~ | — | — | — | —
Rign’;‘r 2510v3 | X | x | — | — | — | — 633238| X | ~ | — | — | — | —
2520V3 | X | x | — | — | — | — 634076| X | &~ | — | — | — | —
2525V3 | X | x | — | — | — | — 805076| X | ~ | — | — | — | —
2530v2 | X | x | — | — | — | — gfmﬁ: 806076 X [~ — | — | — | —
2550v2 | X | x | — | — | — | — 1005076 X | ~ | — | — | — | —
3110V5 | X | x | — | — | — | — 1006076] X |~ — | — | — | —
3112V5 | x | X | — | — | — | — 1206076 X | ~ | — | — | — | —
3116V5 | X | X | — | — | — | — 1604V-5 | O | O | 53 | 29 | 31 | 111
3120V5 | X | X | — | — | — | — 1605v-25 O | O | 41 | 29 | 31 | 99
3132v2 | X | x| — | — | — | — 1605V-5 | O [ O | 56 | 29 | 31 | 114
3610V-5 | X | X | — | — | — | — BNF o0av25] O | O | 37 |275]| 39 | 92
Small
3612V5 | X | X | — | — | — | — 2004v-5 | O | O | 49 |275] 39 | 104
3616V-5 | X | X | — | — | — | — 2005V-25| O | O | 41 | 275 43 | 9
3620V5 | X | X | — | — | — | — 2005V-5 | O | O | 56 | 27.5| 43 | 111

O: available A: available per request X: not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.

TR 15-345
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Unit: mm Unit: mm

Dimensions| Length of tOute'rdiarl?e- Dimensions Dimensions| Length of ?e”tg}' diamme- Dimensions

WW | QZ | includi ! fer of protru- 1. WW | QZ | including |P"! er o prolfu- i uging QZ

Model No. :‘é.an'xly ggﬁiitl; e T | et Model No. :l‘;lallltly :gla"llly e T | ety
L |QWL[QWD| AL L |QWL[QWD| AL
2010V-25( A | A | — — — — 4520V-25| A | A | — — — —
2504V-25 O | O | 36 |325| 45 | 101 5010v-2.5| O | O | 73 [37.5| 79 | 148
2504V-5 | O | O | 48 | 325 45 | 113 5010v-3.5| O | O | 83 [375| 79 | 158
2505V-2.50 O | O | 40 [325| 45 | 105 5010v-5 | O | O | 103 | 37.5| 79 | 178
2505V-5 | O | O | 55 [32.5]| 45 120 BNE 5010v-7.5| O | O | 133 | 37.5| 79 | 208
2506V-25) O | O | 44 88] 45 110 Medium 5012v-25| O | O | 87 |385| 79 164
2506V-5 | O | O | 62 33 45 | 128 5012v-3.5| O | O | 99 [385| 79 | 176
2805V-25) O | O | 44 22 54 88 5012V-5 | O | O | 123 | 38.5| 79 | 200
BNF [2805V-5 | O | O | 59 22 54 | 103 5016V-2.5| O | O | 116 [ 38.5| 79 | 193
Small|2805V-7.5| O | O | 74 22 54 | 118 5016V-5 | O | O [ 164 | 38.5 | 79 | 241
2806V-2.5 O | & | 50 — — — 5020V-2.50 O | O | 141 | 405 | 79 | 222
2806V-5 [ O | & | 68 — — — 5510-25| O | & | 81 — — —
2806V-7.5| O | & | 86 — — — 5510-5 Ofla| 1M — — —
3205V-25| O | O | 41 32 57 | 105 5510-7.5| O | & | 141 — — —
3205V-5 | O | O | 56 32 57 120 5512-25| O | & | 93 — — —
3205v-75| O | O | 71 32 57 | 135 5512-3 O|la|107| — — —
3206V-25) O | O | 45 32 57 | 109 5512-35| O | & | 105 | — — —
3206V-5 | O | O | 63 32 57 | 127 5512-5 O|la|129 | — — —
2508V-25) O | O | 58 34 45 | 126 5512-75| O | & | 165 | — — —
2508V-35) O | O | 66 34 45 | 134 5516-25| O | & | 116 | — — —
2508v-5 | O | O | 82 34 45 150 5516-5 Ol |164 | — — —
251025 O | O | 70 37 45 | 144 5520-25| O | & | 127 | — — —
2810V-25] O | & | 86 — — — 5520-5 Ol o187 | — — —
3210v-25| O | O | 70 31 73 | 132 631025 O | & | 77 — — —
3210v-35| O | O | 80 31 73 | 142 6310-5 Ol o107 | — — —
3210v-5 | O | O | 100 | 31 73 | 162 6310-75| O | & | 137 | — — —
3212v-3.5| O | O | 98 33 73 164 6312A-25| AN | AN | — — — —_
3216V-5 | & | A | — — — — 6312A-5 | & | A | — — — —
3610v-25| O | O | 81 33 64 | 147 BNE 6316-5 ANl VAN == — — —
3610v-5 | O | O | 111 33 64 | 177 6320-25| O | & | 127 | — — —
3610V-7.5 O | O [ 141 33 64 | 207 6320-5 O|l .o | 187 | — — —
3612v-25| O | O | 87 85] 64 | 157 701025 A | & | — — — —
BNF [3612V-5 | O | O | 123 | 35 64 | 193 7010-5 Al A — — — —
Medium [3616V-2.5| O | O | 92 32 64 156 7010-75| & | A | — — — —
3620V-1.5| O | O | 82 32 64 146 701225 A | A | — — —_ —_
4010v-25| O | O | 73 37 66 147 7012-5 ANl A | — — — —
4010v-3.5| O | O | 83 37 66 157 7012-75| A | A | — — — —
4010V-5 [ O | O [ 103 | 37 66 | 177 7020-5 Al A — — — —
4012v-25 O | O | 83 38 66 | 159 8010-25| & | & | — — — —
4012v-3.5| O | O | 95 38 66 | 171 8010-5 Al A — — — —
4012v-5 [ O | O [ 119 | 38 66 | 195 8010-75| & | A | — — — —
4016V-5 [ O | O [ 144 | 42 66 | 228 8020A-25| A | A | — — — —
4020V-5 | A | A | — — — — 8020A-5 | A | A | — — — —
4510V-25| O | & | 81 — — | 152 8020A-75| A | A | — — — —
4510V-3 | O | & | 94 — — | 165 10020A-25 O | & | 131 — — —
4510V-5 | O | & | 111 — — | 182 10020A-5| O | & | 191 — — —
4510V-7.5] O | & [ 141 — — [ 212 10020A-7.5] O | A | 251 — — —

4512v-5 | O | O | 119 [35.5| 79 | 190

(O: available A: available per request X: not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.
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Options

Dimensions of Each Model with an Option Attached

Unit: mm Unit: mm
—_— Dimensi Length of Owl:tg; gmﬁ Dimensions o || ex2 Dimensi Length of 2\:{5: gl“:z:& Dimensions
Model No. | aval- | aval ik o O s " Model No. |zl | aval e ity 07y | S 02 ket
L |QWL|QWD| AL L |QWL|QWD| AL
1605V-5 | O [ O [ 106 | 29 | 31 | 164 1604V-5 | O [ O | 53 | 29 | 31 | 111
2805V-7.5| O | O [ 134 | 22 | 54 | 178 1605V-5 | O | O | 56 | 29 | 31 | 114
2806V-7.5| O | & | 158 | — — — 2004V-5 | O | O | 49 |275]| 39 | 104
3205V-75| O | O | 136 | 32 | 57 | 200 2004V-10 [ O [ O | 73 |27.5| 39 | 128
2810V-2.5| O | & [ 146 | — — [ 212 2005V-5 | O | O | 56 [27.5| 43 | 111
3610V-7.5| O [ O [ 261 | 33 | 64 | 327 2005V-10 [ O [ O | 86 |27.5| 43 | 141
3616V-5| O | O | 268 | 32 64 | 332 2010V-5 | A | A | — — | — —
4016V-5 | O | O [ 280 | 42 | 66 | 364 2504V-5 | O | O | 48 [325| 45 | 113
4510V-7.5| O | & | 261 | — — [332 2504V-10 | O | O | 72 |32.5| 45 | 137
5010V-7.5| O | O | 253 [ 37.5| 79 | 328 BIF 2505V-5 | O | O | 55 | 325 | 45 | 120
5510-25| O | & | 141 | — — — Small 2505V-10 | O | O | 85 [32.5] 45 | 150
5510-5 | O | & | 201 | — — — 2506V-5 | O | O | 62 33 | 45 | 128
5510-75| O | & | 261 | — — — 2506V-10 | O | O | 98 | 33 | 45 | 164
5512-25| O | & | 165 | — — — 2805V-5 | O | O | 59 | 22 | 54 | 103
5512-3 | O | & | 191 | — — — 2805V-10| O | O | 89 | 22 | 54 | 133
5512-35| O | & | 189 | — — — 2806V-5 | O | & | 68 | — | — —
55125 | O | & | 237 | — — — 2806V-10| O | & | 104 | — | — —
5512-75| O | & | 309 | — — — 3205V-5 | O | O | 56 | 32 | 57 | 120
5516-25| O | & | 196 | — — — 3205v-10| O | O | 86 32 | 57 | 150
55165 | O | & | 292 | — — — 3206V-5 | O | O | 63 | 32 | 57 | 127
5520-25| O | & | 227 | — — — 3206V-10 | O | O | 99 | 32 | 57 | 163
5520-5 | O | & | 347 | — — — 2508V-5 | O | O | 82 34 | 45 | 150
6310-25| O | & | 137 | — — — 2508v-7 | O | O | 98 34 | 45 | 166
BNFN[6310-5 | O | & | 197 | — — — 2508V-10 [ O | O | 130 | 34 | 45 | 198
6310-7.5| O | & | 257 | — — — 2510V-5 | O | O | 100 | 37 | 45 | 174
6312A-25| A | A | — — — — 2810V-3 | O |~ | 88 | — | — —
6312A-5 | A | A | — — — — 3210v-5 | O | O | 100 | 31 73 | 162
6316-25| A | A | — — — — 3210v-7 | O | O | 120 | 31 73 | 182
6316-5 | A | A | — — — — 3210v-10 | O | O [ 160 | 31 73 | 222
6320-25| O | & | 227 | — — — 3212v-5 | O | O | 117 | 33 | 73 | 183
6320-5 | O | & | 347 | — — — 3212V-7 | O | O | 146 | 33 | 73 | 212
7010-25| A | A | — — — — 3216V-5 | A | A | — — | — —
7010-5 | & | & | — — — — 3610V-5 | O | O | 111 | 33 | 64 | 177
7010-75| A [ A [ — — — — BIF [3610V-7 | O | O | 123 | 33 | 64 | 189
7012-25| A | A | — — — — Medium[3610V-10 | O | O [ 171 | 33 | 64 | 237
70125 | A | A — — — — 3612v-5 | O | O [ 123 | 35 | 64 | 193
7012-75| A | A | — — — — 3612v-7 | O | O | 140 | 35 | 64 | 210
7020-5 | A | A | — — — — 3612V-10| O | O [ 195 | 35 | 64 | 265
8010-25| A | A | — — — — 3616V-5 | O | O | 140 | 32 | 64 | 204
8010-5 | A | A | — — — — 3620V-3 | O | O [ 122 | 32 | 64 | 186
8010-75| A | A | — — — — 4010V-5 | O | O | 103 | 37 | 66 | 177
8012-5 | A [ A | — — — — 4010v-7 | O | O | 123 | 37 | 66 | 197
8020A-2.5| A | A | — — — — 4010v-10 [ O | O | 163 | 37 | 66 | 237
8020A-5 | A | A | — — — — 4012Vv-5 | O [ O | 119 | 38 | 66 | 195
10020A25 O | & | 231 | — — — 4012v-7 | O | O | 143 | 38 | 66 | 219
10020A-5| O | & | 351 | — — — 4012V-10 [ O [ O | 191 | 38 | 66 | 267
10020A-7.50 O | & | 471 | — — — 4016V-5 | O | O | 144 | 42 | 66 | 228

O: available A: available per request X: not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.
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Unit: mm Unit: mm

ww | Qz ri.ncludi.ng Le.ngm' o %‘:tg'r m ﬁl?ﬂi?%%i ww | Qz Pi.ncludi.ng l- e.n o %l:lgfr gl'a""?“e .Ea”ui."ﬁfasz

Model No. :mltly ggﬁiitl; ww | with QZ |sonilh OZ) gy Model No. :gﬁ.'rly g | ith OZ | sonith 0| ong
L |QWL|QWD| AL L |[QWL|QWD| AL

4020V-5 | & | A | — — — — 4010-6 OO | 113 | 44 61 201
4510V-5 | O | & | 111 — — — 4010-8 O | O | 137 | 44 61 225
4510V-10 | O | & [ 171 — — — 4012-6 OO | 138 | 44 61 226
4512v-5 | O | O | 119 | 35,5 | 79 | 190 4012-8 OO | 163 | 44 61 251
4512V-10 | O | O | 191 | 355 | 79 | 262 4016-4 O 1O 120 | 44 61 208
4516V-5 | O | O | 140 | 35,5 79 | 211 5010-6 Ol|la| 114 | — — —
4520V-5 | AN | A | — — — — 5010-8 O| A |137 | — — —
BIF |5010V-5 | O | O | 103 [ 37.5| 79 | 178 DIK |5010-10 | O [ & | 160 | — — —
Medium|{5010V-7 | O | O | 123 | 37.5| 79 198 5012-6 O|la|145 | — — —
5010v-10 | O | O [ 163 [ 37.5| 79 | 238 5012-8 Ol a|170 | — — —
5012v-5 | O | O | 123 [38.5| 79 | 200 5016-4 O|a|129 | — — —
5012V-7 | O | O | 147 [ 385 | 79 | 224 5016-6 Ol 175 | — — —
5012V-10 | O | O | 195 | 38.5| 79 | 272 6310-8 AN A | — — — —
5016V-5 | O | O | 164 [ 38.5| 79 | 241 6312-6 ANl A | — — — —
5016V-10 | O | O | 260 [ 38.5| 79 | 337 6312-8 AN | A — — — —
5020V-5 | O | O | 201 | 40.5| 79 | 282 1404-4 A | X — — — —
1404-4 A X — — — — 1404-6 A | X — — — —
1404-6 A | X — — — — 1605-3 Ol a| 45 — — —
1605-6 Ol 2| 60 — — — 1605-4 O | o] 50 — — —
2004-6 O | x 62 — — — 2004-3 O | x 42 — — —
2004-8 O | x 70 — — — 2004-4 O | X 46 — — —
2005-6 Ol o] 61 — — — 2005-3 Ol .o | 46 — — —
2006-6 AN A — — — — 2005-4 Ol a]| 51 — — —
2008-4 A | A — — — — 2006-3 Al A — — — —
2504-6 Ol a| 63 — — — 2006-4 AN | A — — — —
2504-8 Ola| T — — — 2008-4 Al Al — — — —
2505-6 Ol o] 61 — — — 2504-3 Ol .| 43 — — —
2506-4 O | .| 60 — — — 2504-4 Ol a| 47 — — —
2506-6 Ol|la| 72 — — — 2505-3 O || 46 — — —
2508-4 Ola| 7 — — — 2505-4 Ol a| 5 — — —
2508-6 Ol|la| 94 — — — 2506-3 Ol a 52 — — —
DIK 2510-4 Ol o] 8 — — — DK [2506-4 O | o] 60 — — —
2805-6 Ol o] 69 — — — 2508-3 Ol a| 62 — — —
2805-8 Ol|la| 79 — — — 2508-4 Ola]|l 7 — — —
2806-6 O || 73 — — — 2510-3 O | .| 80 — — —
2810-4 O|a| 84 — — — 2510-4 Ol a] 85 — — —
3204-6 O|l2a| 64 — — — 2805-3 Ol .o | 49 — — —
3204-8 Ol|la| 72 — — — 2805-4 Ol | 54 — — —
3204-10 | O | & | 80 — — — 2806-3 Ol a 53 — — —
3205-6 Ol a| 62 — — — 2806-4 O| A 61 — — —
3205-8 Ol | 73 — — — 2810-4 Ol o] 84 — — —
3206-6 O|la| 73 — — — 3204-3 Ol a| 44 — — —
3206-8 Ol o | 87 — — — 3204-4 Ol o] 48 — — —
3210-6 Ola|1Mm0| — — — 3205-3 O | .| 47 — — —
3212-4 Ol .o | 98 — — — 3205-4 O|Aa| 52 — — —
3610-6 O al122 — — — 3205-6 Ol a| 62 — — —
3610-8 O | A~ | 143 — — — 3206-3 Ol a 53 — — —
3610-10 [ O [ & [ 164 | — — — 3206-4 Ola] 61 — — —

O: available A: available per request X : not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.
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Options

Dimensions of Each Model with an Option Attached

Unit: mm Unit: mm

Dimensi Length of %‘:‘g;gmﬁ Dimensions Dimensi 'I;ength. of ?e‘:lg; giz'l”"'i Dimensions

Model No. ;z%i& :Z%'; T [ win @z |sorwince T Model No. :g%:t{y :g_%l; e | iz |son iz T
L |QwL|awb| AL L |QwL[owb| AL

32103 |O |~ | 80 | — | — | — 252528 O | ~ | 87 | — | — | —
32104 |O|aloo | — | — | — 252536 O |~ |62 | — | — | —
32124 |O| a9 | — | — | — 3232-28| O | O | 1096|375 53 | 177
36103 |O | & | 82 | — | — | — 323236| O | O | 77.6 | 37.5| 53 | 145
36104 | O|lalo3 | — | — | — 362056 O | ~ | 88 | — | — | —
40103 [ O[O | 83 [ 44 |61 [171| |oKleauselalal — T T -1 —
40104 | O | O | 93 | 44 | 61 | 181 somy |2036-28] O [ 2 128 | — [ — [ —
40123 |O | O | 90 | 44 | 61 | 178 363636 O |~ |87 | — | — | —
40124 | O | O | 103 | 44 | 61 | 191 404028| O | ~ [1358] — | — | —
40164 | O | O | 120 | 44 | 61 | 208 404036 O | ~ |958| — | — | —
40203 | O | O | 123 | 47 | 61 | 217 50502.8| O | & [1668| — | — | —

ok (80103 [Oal8a [ — [ =] — 505036 O | & [1168] — | — | —
50104 | O | a3 | — | — | — 08123 | x | x | — | — | — | —
50106 | O |a| 14| — | — | — 10153 | x | x | — | — | — | —
50123 | O | ~ | 97 | — | — | — 13203 | x | x | — | — | — | —
50124 | O |al10] — | — | — 152015| O | O | 52 | 255 31 | 9
5016-3 | O | & | M| — | — | — 1520-3 | O | O | 52 | 255 31 | 96
5016-4 | O | o120 — | — | — 1530-1 | x |O | — [255] 31 | (84)
50203 | O | & | 136 — | — | — 15303 | x | O | — |255] 31 [(114)
63104 |~ o] — | — | — | — 1540-15] X | O | — [ 255 31 | (93)
63106 |~ || — | — | — | — 20401 | x| o] — | — | — | —
63123 | & | Ao — | — | — | — 20403 | x |a| — | — | — | =
631244 |~ || — | — | — | — WOF o06015] x | ~ | — | — | — | —
63203 | Ao — | — | — | — 25501 | X | o] — | — | — | —
40203 | O | O | 223 | 47 | 61 | 317 25503 | x | A — | — | — | —
DKN 50203 | O | & | 243 | — | — | — 30601 | X | O | — |375| 53 |(137)
63203 | ~ | &~ | — | — — 30603 | X | O | — [375] 53 |(197)
15105.6] O | O | 96 | 255 140 309015 X | O | — |375] 53 |(167)
1616-36] &~ | O | — | 255 (135.5) 20801 | x|~ — | — | — | —
20203.6] O | ~ | 112 | — — 20803 | x| ~A| — | — | — | —
s 252536 O [ 2 Tiats[ — [ — [ — 501001 | x | ~ | — | — | — | —
3232:36] O | O |162.6|37.5| 53 | 230 501003 | x |~ | — | — | — | —
363636] O | & | 191 ] — | — | — 04013 | x | x| — | — | — | —
404036| O | & |2018] — | — | — 05013 | x | x| — | — | — | —
5050-3.6] O | ~ |2558] — — 06013 | x | x | — | — | — | —
153034 X | O | — | 255 155 08013 | x | x | — | — | — | —
154034 X | O | — [ 255 132.6 08023 | X | x| — | — | — | —
202034 X | ~ | — | — — 08103 | x | x| — | — | — | —
(‘é"r:g_ 202534 X | ~ | — | — | — | — 10023 | % | x| — | — | — | —
siony 208084 X [a T — =T —T— BNk 00425 X [ | — | — [ — 1 —
204034 x | & | — | — | — | — 1010-15] X | x | — | — | — | —
252534 x | ~ | — | — | — | — 120525] x | x| — | — | — | —
255034 x | ~ | — | — | — | — 14023 | x | x| — | — | — | —
151056 O | O | 51 |255] 31 | 95 12043 |~ [ x| — | — [ — [ —
BLK |161628| ~ | O | — | 29 | 31 [(112) 140825| A |~ | — | — | — | —
(Preci-|1616-36| & | O | — | 29 | 31 | (96) 151056 O | O | 51 | 255 31 | 95
sion) [202028| O | Ao 72 | — | — | — 1520-3 | & | O | — [255| 31 | (96)
202036| O | a2 | — | — | — 161636] ~ | O | — | 255 31 | (93)

O: available A: available per request X: not available
*Please contact THK for more information regarding the model numbers which do not support WW and QZ.

() indicates the dimensions with QZ but without WW.

TR 15-349

. (suondp) maiog jjeg



Unit: mm Unit: mm

ww | oz [Pmens Length of toe‘:tg; g‘fm Dimensions ww | qz [Pmesi l.ength_ £l ?;:‘g;g'&",:f Dimensions
Model No. :mltly ggﬁiitl; e T | et Model No. :gﬁ.'rly :gla"llly e T | et
L |QWL|QWD| AL L |[QWL|QWD| AL
2010-25| O | & | 54 — — — 3060-2 X | O| — [375]| 53 ((137.5)
BNK [2020-3.6| O | & | 59 — — — 3060-3 X | O| — [37.5]| 53 [(197.5)
2520-36| & | A | — — — — WTF 4080-2 X | A — — — —
1404-36| & | X — — — — 4080-3 X | Ao — — — —
1405-26| & | X 35 — — — 501002 | X | & | — — — —
1605-2.6| & | A | 36 29 31 94 50100-3 | X | A | — = = —
1808-36| A | A | — — — — 1530-6 X 1O — |255] 31 |(114)
2005-26| & | A | 35 — — — 2040-6 X | A — = = =
BNT |2010-26| A~ |~ | 58 | — | — | — ONF oss06 | x |~ | — | — | — | —
(both 1250526 A [ A [ 35 | — [ — [ — 3060-6 | X |O| — [375] 53 |(197)
F;gf]' 251053 A~ |~ | 94 | — | — | — 040137 x | x | — | — | — | —
and 280626 & [ & 42 | — | — | — 060137 X | X | — | — | — | —
Rolled)[2806-5.3| & | & | 67 — — — 0802-3.7| X | X | — — — —
321026 ~ | A | 64 | — | — | — MBF [10023.7] x | x | — | — | — | —
321053 A |~ oa | — | — | — 120237| X | x | — | — | — | —
361026| A | 2~ | 64 | — | — | — 140237 A~ | x | — | — | — | —
361053| o |~ o6 | — | — | — 140437 ~ | x | — | — | — | —
451253 A | A | 115 — — — 1006-26| X | A | — — — —
1530-34| X | O | — [255]| 31 |1155 1208-26| X | A | — — — —
2020-34| X | & | — — — — 1404-36| & | A | — — — —
(‘Q{)E'd:) 204034 X |~ | — | — | — | — 140526] O | ~ | 40 | — | — | —
2525-34| X | A | — — — — 160526 O | & | 40 — — —
2550-34| X | A | — — — — 1808-3.6| & | A | — — — —
1510-56| O | O | 51 | 255 31 95 2005-2.6| O [ & | 40 — — —
1616-36| & | O | — [ 255 31 (89) 201026 O | & | 61 — — —
1616-7.2| & | O | — [25.5| 31 [ (89) 2505-2.6| O | & | 40 — — —
2020-36| O | & | 52 — — — BTK-V|2510-5.3]| O | O | 98 |325| 45 | 163
2020-7.2| O | & | 52 — — — 2806-2.6 | O | & | 47 — — —
2525-36| O | & | 62 — — — 2806-5.3| O | & | 65 — — —
2525-7.2| O | & | 62 — — — 3210-26| O | O | 68 32 57 132
3232-36| O | O | 776 | 37.5| 53 145 3210-53| O | O | 98 32 57 162
(Eolﬁg) 323272 O | O | 77.6 | 37.5| 53 | 145 361026] O | O | 70 | 31 | 64 | 132
3620-56| O | & | 88 — — — 3610-5.3| O | O | 100 | 31 64 | 162
362456 O | & | 104 | — — — 4010-5.3[ O | O | 100 | 34 66 | 168
3636-36| & | & | — — — — 4512-53| A | A | — — — —
3636-7.2| A | & | — — — — 5016-53| O | O [ 145 | 35 79 | 215
4040-36| A | A | — — — —_ 1404-4 AN | X — — — —
2040072 A | A | — | — | — | = 140544 | A | x| — | — | — | —
505036| A~ | & | — | — | — | — 16054 | O | X | 60 | — | — | —
505072 & || — | — | — | — 20056 | O | x | 80 | — | — | —
15203 | O | O | 52 |255| 31 | 96 25056 | O | x | 80 | — | — | —
1520-6 OO | 52 |255]| 31 96 JPF [2510-4 O | X | 112 | — — —
1530-2 X | O| — [255]| 31 | (84) 2805-6 O | X 80 — — —
WTF 1530-3 X | O] — [255] 31 [(114) 2806-6 O | X | 9 — — —
2040-2 X | A — — — — 3210-6 O| X |13 | — — —
2040-3 X | A — — — — 3610-6 O| X |138 | — — —
2550-2 X | Ao — — — —_ 4010-6 O | X |138 | — — —
2550-3 X | A — — — —
O: available A : available per request X: not available () indicates the dimensions with QZ but without WW.

*Please contact THK for more information regarding the model numbers which do not support WW and QZ.
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Options

Dimensions of Each Model with an Option Attached

BIF2505V 5 QzZ WW GO +1000L C5

Model number With W|per ring W| Overall screw shaft
length (in mm)

With QZ Lubricator ~ Symbol for clearance Accuracy symbol (-2)
in the axial direction (1)

(*1) See I115-19. (*2) See IX15-12.

Note) QZ Lubricator and wiper ring W are not sold alone.
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Specifications of the Bellows

Bellows are available as a contamination protection accessory. Use this specification sheet.

L MAX
MIN

# #1D[¢ 0D m p| ¢

MAX
MIN

(Band type) (Flange type)

Specifications of the Bellows

Supported Ball Screw models:

Dimensions of the Bellows

Stroke:( )mm MAX:( ) mm MIN:( ) mm
Permissible outer diameter:(g OD ) Desired inner diameter:( ¢ ID )

How It Is Used

Installation direction: (horizontal, vertical, slant) Speed: ( )mm/sec. mm/min.

Motion: (reciprocation, vibration)

Conditions
Resistance to oil and water: (necessary, unnecessary) Oil name ( )
Chemical resistance: Name ( ) X ( )%

Location: (indoor, outdoor)

Remarks:

Number of Units To Be Manufactured:
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Model No. Ball Screw

Model Number Coding

The model number configuration for ball screws differs depending on the type.Table1 Refer to the
corresponding configuration example shown in Table3.

THK can also provide shaft end shapes matched to support units. These can also be denoted in the
symbols, which should be used for this purpose.

[Precision ball screw types and sample model number configurations]

Table1
Model number
Model No. Shaft end shape coding
SBN-V, SBK, SDA-V, HBN, SBKH, BIF-V, BNFN-V/BNFN,
MDK, MBF, BNF-V/BNF, DIK, DKN, BLW, DK, MDK, WHF, [1]
BLK, WGF, BNT Fixed Side : H, J
Unfinished Shaft Ends A | MBF, MDK, BNF, BIF Supported Side - K o
Precision |Unfinished Shaft Ends B |BNF, BIF
Finished Shaft Ends BNK Y [3]
Fixed Side : H, J
Rotary Ball Screw BLR, DIR Supported Side : K [4]
Ball Screw/Spline BNS-A, BNS, NS-A, NS — [5]
e
[Rolled ball screw types and sample model number configurations] ;
Table2 Q
2
Model number
Model No. Shaft end shape coding
Unfinished Shaft Ends MTF [6] -
Ball screw nut and
screw shaft combination | JPF, BTK-V, MTF, WHF, BLK, Fixed Side : H, J [7]
ducts WTF, CNF, BNT oS
Rolled pro Supported Side : K
olle Rotary Ball Screw BLR (8]
Standalone screw shafts |TS
a 9
Standalone ball screw nuts gzg V. BLK, WTF, CNF, BNT, — (9]

[Support unit, nut bracket and lock nut types and sample model number configurations]

Table3
Model number
Model No. Shaft end shape coding
Support Unit EK, BK, FK, EF, BF, FF —
Nut brackets for BNK MC — [10]
Lock Nut RN —
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[1 Precision Ball Screw]
® Models SBN-V, SBK, SDA-V, HBN, SBKH, BIF-V, BNFN-V/BNFN, MDK, MBF, BNF-V/
BNF, DIK, DKN, BLW, DK, MDK, WHF, BLK, WGF and BNT

BIF 25 05 L -5 RRGO + 620L C5-H1K -G
-/ T T T T T T T T " T1

Model No.

Direction of nut flange orientation
No symbol: faces fixed side
G: faces supported side (Note)
Recommended Shaft Ends Shapes (*1)
H, J: fixed side symbol
K: supported side symbol
Accuracy symbol

Overall screw shaft length (in mm)

Symbol for clearance in the axial direction

Seal symbol
No symbol: without seal
RR: labyrinth seal on both ends(-2)

No. of circuits (Rows X turns)

Threading direction

No symbol: right-hand thread L: left-hand thread
RL: Right and left hand thread

Lead (in mm)

Screw shaft outer diameter (in mm)

(*1) See A15-324 to 15-329.
(*2) See M15-336.

Note) The ball nut flange faces the fixed side unless otherwise specified.
If desiring the flange to face the supported side, add symbol G in the end of the Ball Screw model number when placing an order.

[2 Precision Ball Screw Unfinished Shaft Ends]
® Models BIF, MDK, MBF and BNF

BIF2505-5RRGO+720LCSA

Unfinished shaft ends code (A or B)

Refer to B815-110 for the corresponding model number.
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Model No.

[3 Precision Ball Screw Finished Shaft Ends]
® Model BNK

BNK2020-5+620L05_Y_

Finished shaft ends code

Refer to I815-136 for the corresponding model number.

[4 Rotary Ball Screw]
® Models BLR and DIR

BLR2020-3.6 KUU G1 +1000L C5
L -1

T
Model No. T Symbol for clearance Accuracy symbol
. ) in the axial direction
Flange orientation Overall screw shaft
symbol Symbol for length (in mm)

support bearing seal

[5 Ball Screw/Spline]
® Models BNS-A, BNS, NS-A and NS

BN82525 +600L

Model No. Overall shaft length (in mm)

[6 Rolled Ball Screw Unfinished Shaft Ends]
® Model MTF

MTF 08 02 +250L C7T- H1

Model No. OveraII shaft length Recommended Shaft Ends Shapes
(in mm) (See R15-324~onward)

Screw shaft Lead Symbol for ball screw shaft
outer diameter (in mm) Accuracy symbol (No symbol for Normal Grade)
(in mm)

TAIRS 315-355
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[7 Rolled Ball Screw]
® Models BTK-V, MTF, WHF, BLK, WTF, CNF and BNT(Rolled)

e Combination of the Ball Screw Nut and the Screw Shaft

BTK1405V-2.6 ZZ +500L C7 T- H .
Model No. —‘7 Ends Shapes (See15-324~onward)

Symbol for rolled shaft

Accuracy symbol (seel15-12) (no symbol for class C10)

Overall screw shaft length (in mm)

Seal symbol
no symbol: without seal
ZZ: brush seal attached to both ends of the ball screw nut (seel¥15-336)

[8 Rolled Ball Screw]
® Model JPF

¢ Rolled Ball Screw model JPF

JPF1404-4 RR GO +500L C7 T
_
Model number —|_ Symbol for rolled shaft

Accuracy symbol (seeB315-12) (no symbol for class C10)

Overall screw shaft length (in mm)

Axial clearance symbol

Seal symbol
no symbol: without seal
RR: Labyrinth seal attached to both ends of the ball screw nut (seed1 5-336)

[9 Rolled Rotary Ball Screw]
® Model BLR (Rolled)

BLR2020 3.6 K UU +1000L C7rT

—_
Model No. OveraII screw Accuracy

Flange orientation (sirr}arﬁrlrelz)ngth symbol

symbol Symbol for Symbol for rolled Ball Screw

support bearing seal

Note) For clearance in the axial direction, see l115-19.
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Model No.

[10 Standalone rolled shafts/nuts]
® Models BTK-V, BLK/WTF, CNF, BNT(Rolled), BLR(Rolled) and TS

Rolled shaft only Nut only
TS 14 05 +500L C7 BTK1405V 2.6 ZZ
-1
Lead Accuracy symbol Model No. Seal symbol
(in mm) (see pageN15-12) no symbol: without seal
(no symbol for class C10) ZZ: brush seal attached to
Screw shaft outer  Overall screw shaft length both ends of the ball screw nut
diameter (in mm) (in mm) (seelN15-336)

Symbol for rolled ball screw shaft

[11 Support units, nut brackets and lock nuts]
® Models EK, BK, FK, EF, BF, FF, MC and RN

EK12
—_—
Model No.

[12 Ball screw options, W wiper rings and QZ lubricators]

BIF2505V-5 QZ WW GO +1000L C5

-1 T
With QZ With wiper ring W
Lubricator

(*) See B15-344.

Notes on Ordering

[Options]
The details of the product options differ according to the model number. Check before ordering.
See A15-335.

[Other notes on specifications]

Contact THK separately for information on the specifications below.

» Shaft end shape (for recommended shaft end shapes, indicate the symbol).
« Surface Treatment (see E10-20)

» Grease used

* Nipple mounting

TR 315-357
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Precautions on Use Ball Screw

[Handling]

(1) Please use at least two people to move any product weighing 20 kg or more, or use a dolly or
another conveyance. Doing so may cause injury or damage.

(2) Do not disassemble the parts. This will result in loss of functionality.

(3) Tilting the Ball Screw shaft and the Ball Screw nut may cause them to fall by their own weight.

(4) Take care not to drop or strike the Ball Screw. Failure to do so could cause injury or product
damage. Giving an impact to it could also cause damage to its function even if the product looks
intact.

(5) When assembling, do not remove the Ball Screw nut from the Ball Screw shaft.

(6) When handling the product, wear protective gloves, safety shoes, etc., as necessary to ensure
safety.

[Precautions on Use]

(1) Prevent foreign material, such as cutting chips or coolant, from entering the product. Failure to
do so may cause damage.

(2) If the product is used in an environment where cutting chips, coolant, corrosive solvents, water,
etc., may enter the product, use bellows, covers, etc., to prevent them from entering the product.

(3) Do not use the product at temperature of 80°C or higher. Except for the heat-resistant models,
exposure to higher temperatures may cause the resin/rubber parts to deform/be damaged.

(4) If foreign material such as cutting chips adheres to the product, replenish the lubricant after
cleaning the product.

(5) Micro-oscillation makes it difficult for oil film to form on the raceway in contact with the rolling ele-
ment, and may lead to fretting. Accordingly, use grease offering excellent fretting toughness. It is
also recommended that the Ball Screw nut be turned once or so on a regular basis to make sure
oil film is formed between the raceway and rolling element.

(6) Do not use undue force when fitting parts (pin, key, etc.) to the product. This may generate pres-
sure marks on the raceway, leading to loss of functionality.

(7) If an offset or skewing occurs with the Ball Screw shaft support and the Ball Screw nut, it may
substantially shorten the service life. Pay much attention to components to be mounted and to
the mounting accuracy.

(8) If any of the rolling elements falls from the Ball Screw nut, contact THK instead of using the prod-
uct.

(9) When using this product with a vertical orientation, take preventive measures such as adding a
safety mechanism to prevent falls. The own weight of the Ball Screw nut may cause it to fall.

(10) Do not use this product beyond its permissible rotational speed. Doing so may cause accidents
or component damage. Be sure to use the product within the specification range designated by
THK.

(11) Do not cause the Ball Screw nut to overshoot. The ball may drop, circulating parts may be dam-
aged, raceway in contact with the ball may develop pressure marks, etc., resulting in malfunc-
tion. Continuing to use the product in this condition may lead to premature wear or damage to
circulating parts.

(12) Use the Ball Screw by providing a LM Guide, Ball Spline or other guide element. Otherwise, the
Ball Screw may be damaged.

(13) Insufficient rigidity or accuracy of mounting members causes the bearing load to concentrate on
one point and the bearing performance will drop significantly. Accordingly, give sufficient consid-
eration to the rigidity/accuracy of the housing and base and strength of the fixing bolts.
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Precautions on Use

[Lubrication]

(1) Thoroughly wipe off anti-rust oil and feed lubricant before using the product.

(2) Do not mix different lubricants. Mixing greases using the same type of thickening agent may still
cause adverse interaction between the two greases if they use different additives, etc.

(3) When using the product in locations exposed to constant vibrations or in special environments
such as clean rooms, vacuum and low/high temperature, use the grease appropriate for the
specification/environment.

(4) When lubricating the product having no grease nipple or oil hole, apply grease directly on the
raceway and stroke the product several times to let the grease spread inside.

(5) The consistency of grease changes according to the temperature. Take note that the torque of
the Ball Screw also changes as the consistency of grease changes.

(6) After lubrication, the rotational torque of the Ball Screw may increase due to the agitation resis-
tance of grease. Be sure to perform a break-in to let the grease spread fully, before operating the
machine.

(7) Excess grease may scatter immediately after lubrication, so wipe off scattered grease as neces-
sary.

(8) The properties of grease deteriorate and its lubrication performance drops over time, so grease
must be checked and added properly according to the use frequency of the machine.

(9) Although the lubrication interval may vary according to operating conditions and the service en-
vironment, lubrication should be performed approximately every 100 km in travel distance (three
to six months). Set the final lubrication interval/amount based on the actual machine.

(10) Depending on the mounting orientation and access position, lubricant may not spread fully and
poor lubrication may occur. Give full consideration to these factors in the design stage.

(11) When using a Ball Screw, it is necessary to provide effective lubrication. Using the product with-
out lubrication may increase wear of the rolling elements or shorten the service life.

Table1 (E115-106) shows a guideline for the feed amount of oil.

[Storage]

When gtoring the Ball Screw, enclose it in a package designated by THK and store it in a room in a
horizontal orientation while avoiding high temperature, low temperature and high humidity.

After the product has been in storage for an extended period of time, lubricant inside may have
deteriorated, so add new lubricant before use.

[Disposal]
Dispose of the product properly as industrial waste.
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Precautions on Using Options for the Ball Screw
QZ Lubricator for the Ball Screw
For details regarding the QZ, see 115-342.

[Precaution on Selection]
Make sure the stroke length exceeds the total length of the screw shaft with the QZ Lubricator at-
tached.

[Handling]

Take care not to drop or strike the product, which could result in injury or damage.

Keep air holes clear of grease or other obstructions.

The QZ Lubricator lubricates the raceway only, so it must be used in combination with regular greas-
ing or lubrication.

In models equipped with the QZ Lubricator, raceways are provided with the minimum required level
of lubrication. Please note: Use of the product in a vertical position, or other usage conditions, may
cause lubricant to drip from the ball screw shaft.

[Service environment]

Be sure the service temperature of this product is between -10 to 50°C, and do not clean the prod-
uct by immersing it in an organic solvent or white kerosene, or leave it unpacked.
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« Torque Required for Acceleration ........... 15-57
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» When Using a Servomotor .................... 15-60
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Models SBN-V, SBK, SDA-V, HBN and SBKH .. B15-64

* Structure and Features........................ 15-65
« Ball Cage Effect.......cccceevveeeecieeeennnee.. N15-65
» Types and Features ...............ccc.cu.e... 115-68

+ Examples of Assembling Models HBN and SBKH .. I315-70

Dimensional Drawing, Dimensional Table

Model SBN-V.......cccooeiieieeieeeeieeee. 15-72
Model SBK

Model SDA-V.....ccoeeeeceeeeeeeeeceeeeeeeen A15-80
Model HBN ........ccooeiiiiiieeeeeeeee A15-86
Model SBKH.........cooeiiiiiiiecieeceee A15-88

+ Types and Features ... /15-92

» Accuracy Standards
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Mode! EBB (Oversized-ball preload type or non-preloaded type).. E¥15-96
Model EBC (Oversized-ball preload type or non-preloaded type).. E¥15-98
Model EPA (Offset Preload Type).......... [15-100
Model EPB (Offset Preload Type) ......... A15-102
Model EPC (Offset Preload Type) ......... N15-104

Unfinished Shaft Ends Precision Ball Screw

Models BIF, MDK, MBF and BNF.................. A15-106
« Structure and Features.......................... [15-107
+ Types and Features ................ccccuveeee... [315-108
+ Nut Types and Axial Clearance .............. [315-109

Dimensional Drawing, Dimensional Table
Unfinished Shaft Ends................ccceun.. [15-110

Finished Shaft Ends Precision Ball Screw
Model BNK ...........cccooiiiiiiiiiieiiiieeeeeee
» Features.................
» Types and Features

« Table of Ball Screw Types with Finished Shaft Ends
and the CorrespondingSupport Units and Nut Brackets.. E315-134

Dimensional Drawing, Dimensional Table

BNKO0401-3 Shaft diameter: 4; lead: 1... B15-136
BNKO0501-3 Shaft diameter: 5; lead: 1... B15-138
BNKO0601-3 Shaft diameter: 6; lead: 1... B15-140
BNKO0801-3 Shaft diameter: 8; lead: 1... B15-142
BNKO0802-3 Shaft diameter: 8; lead: 2... B15-144
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BNK1004-2.5 Shaft diameter: 10; lead: 4 .. B15-150
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+ Mounting Procedure . ®15-306
» Types of Recommended Shapes of the Shaft Ends .. [115-308

Dimensional Drawing, Dimensional Table

Model EK Square Type Support Unit on the Fixed Side .. E415-310
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Features and Types Ball Screw

Features of the Ball Screw
Driving Torque One Third of the Sliding Screw

With the Ball Screw, balls roll between the screw shaft and the nut to achieve high efficiency. Its
required driving torque is only one third of the conventional sliding screw. (See Fig.1 and Fig.2.) As
a result, it is capable of not only converting rotational motion to straight motion, but also converting
straight motion to rotational motion.

100 | (‘)0‘3 - — 100 P ——
\L; B — — 90 \)z P 6 ———
90 ﬁy% p=0.01—— **\foﬂo =001
80 YA 80 &
Q / Ball Scre! I / all Screw
< 70 < 70
T ] T wlll/
£ 60 > 60
: ] ol
é 50 / g 50 !
S 40 N L ol o 40
= 2 N, o
3 3o/ 3 /\)/r 2 30 -
€ i ¢ I .
20 liding screw 20 Q//Q
10 10 ,’ /Slld ng screw
012345678910 0123456738910
Lead angle (degree) Lead angle (degree)
Fig.1 Positive Efficiency (Rotational to Linear) Fig.2 Reverse Efficiency (Linear to Rotational)
[Calculating the Lead Angle]
Ph
tanp=
B - de
B : Lead angle ©)
dr  : Ball center-to-center diameter (mm)
Ph :Feed screw lead (mm)
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Features and Types
Features of the Ball Screw

[Relationship between Thrust and Torque]
The torque or thrust generated when thrust or torque is applied is obtained from equations (1) to (3).

® Driving Torque Required to Gain Thrust
T= Fa - Ph

-— (1)
27 - n 1 Fa: Frictional resistance
AN
T : Driving torque (N-mm)
Fa : Frictional resistance on the guide surface (N)
_ m: Mass
Fa=uXmg T: Driving torque
u : Frictional coefficient of the guide surface Feed screw
g : Gravitational acceleration (9.8 m/s?) /) - —
m: Mass of the transferred object (kg)
Ph : Feed screw lead (mm)
n1 :Positive efficiency of feed screw Guide surface

(see Fig.1 on E115-6)

® Thrust Generated When Torque is Applied
Fa=2rn1-T @

Ph
Fa :Thrust generated (N)
T : Driving torque (N-mm)
Ph : Feed screw lead (mm)

n1 :Positive efficiency of feed screw
(see Fig.1 on E115-6)

® Torque Generated When Thrust is Applied

;o Phon2-Fa
25

T : Torque generated (N-m)

Fa :Thrust generated (N)

Ph :Feed screw lead (mm)

n2  :Reverse efficiency of feed screw

(see Fig.2 on E115-6)

TR [E15-7
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Examples of Calculating Driving Torque

When moving an object with a mass of 500 kg using a screw with an effective diameter of 33 mm and a lead
length of 10 mm (lead angle: 5°30’), the required torque is obtained as follows.

Rolling guide (u= 0.003)
Ball Screw (from p= 0.003, n= 0.96)

Fa: Frictional resistance

m: Mass
T: Driving torque (500kg) |Feed screw
(24N-mm) ; (BaII screw efficiency
= 96%)

m\lllllllll\ lllll\ml\ll\l\\l\l\
I

Guide surface
(Rolling friction coefficient u=0.003)

Frictional resistance on the guide surface Driving torque
= = X
Fa=0.003 X500 X 9.8=14.7N 1= 147X10 _ouNemm
27 X 0.96

Rolling guide (u= 0.003)
Ball Screw (from p= 0.2, n=0.32)

Fa: Frictional resistance

—
m: Mass
T: Driving torque (500kg) |Feed screw
(73N-mm) ; (Sliding screw efficiency
n=32%)

e
I

Guide surface
(Rolling friction coefficient u= 0.003)

Frictional resistance on the guide surface Driving torque
= = I X
Fa=0.003X500%9.8=14.7N T= 14.7 X 10 =73 Nemm
21X 0.32
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Features and Types

Features of the Ball Screw

Ensuring High Accuracy

The Ball Screw is ground with the highest-level facilities and equipment at a strictly temperaturecon-
trolled factory, Its accuracy is assured under a thorough quality control system that covers assembly

to inspection.

Automatic lead-measuring machine using laser

20 ‘
£ 10L +MAXa=0.9
= L Length (mm)
% 0 0 100 200 300 400 500
>
[}
3 L
T | —10l -MAX a=-0.8
2 |-
20 ACCUMULATED LEAD
Fig.3 Lead Accuracy Measurement
[Conditions] Table1 Lead Accuracy Measurement — Unit: mm

Model No.: BIF3205-10RRG0+903LC2

Actual
Iltem Standard value e
Directional 0 -
target point
Representative
travel distance error 0.011 —0.0012
Fluctuation 0.008 0.0017

ALK
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Capable of Micro Feeding

The Ball Screw requires a minimal starting torque due to its rolling motion, and does not cause a
slip, which is inevitable with a sliding motion. Therefore, it is capable of an accurate micro feeding.
Fig.4 shows a travel distance of the Ball Screw in one-pulse, 0.1-um feeding. (LM Guide is used for
the guide surface.)

0.2um

Travel distance (um)

Time (s)

Fig.4 Data on Travel in 0.1-um Feeding

E15-10 TR



Features and Types

Features of the Ball Screw

High Rigidity without Backlash

Axial displacement

Since the Ball Screw is capable of receiving a preload, the axial clearance can be reduced to below
zero and the high rigidity is achieved because of the preload. In Fig.5, when an axial load is applied
in the positive (+) direction, the table is displaced in the same (+) direction. When an axial load is
provided in the reverse (-) direction, the table is displaced in the same (-) direction. Fig.6 shows the
relationship between the axial load and the axial displacement. As indicated in Fig.6, as the direction
of the axial load changes, the axial clearance occurs as a displacement. Additionally, when the Ball
Screw is provided with a preload, it gains a higher rigidity and a smaller axial displacement than a
zero clearance in the axial direction.

(=) (+)
Axial load
S T
o U |
—
(=)
Fig.5
(+)
5
£ 002
§ ) O\ea(a“ce .
E‘ > \ea‘a\'\(}e' Ca\
g P\*\a\ z \oad © A%
(=) E: - +)
Axial load

(=)

Fig.6 Axial Displacement in Relation to Axial Load

TR E15-11
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Capable of Fast Feed

Since the Ball Screw is highly efficient and generates little heat, it is capable of a fast feed.

[Example of High Speed]
Fig.7 shows a speed diagram for a large lead rolled Ball Screw operating at 2 m/s.

[Conditions]

Iltem Description

Large Lead Rolled Ball Screw
Sample WTF3060
(Shaft diameter: 30mm; lead: 60mm)

2m/s

i e (Ball Screw rotational speed: 2,000 min™)

Guide surface LM Guide model SR25W

2
Q
£
el
1)
Q
Q.
@10

Il
2000ms
Time (ms)

-

Fig.7 Velocity diagram
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Features and Types
Features of the Ball Screw
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Types of Ball Screws

511E

Ball

Screw

Precision (for positioning)

Caged Ball Full-Ball
Preload No Preload| | Preload, Preload No Preload| | Preload,
Model SBN-V | | Model HBN | | '@ Preload| & | viodel EPLT| | Models Brrvien | | VO Freload
Model SDA-V Model EB]
Model SBK | | Model SBKH Model EPA | | Model BNT
I [ Square Nut ]
GRS Model EBA
Model EPB | | pmogel DK
WETTIT® | | Model EBB
ode T ith t t f:
—= — [ Type with one cut face | Model MDK d
Unfinished Finished Vodel BIF.V inizture Y P e L
ode -
ModelDIK ||~ .
[ SlimNut | ode
Preload No Preload|| Preload,
Models BNFN-VIBNFN
Model BIF | | Model MDK | | Preload Model WGF
I | | 1odel BNK
Model MBF T
[ Miniature ]
Model BNF

Precision Rotary

Precision Ball Screw/Spline

VA

Preload No Preload
Model DIR Model BLR

Large Lead
Rotary Nut

E15-14 TrHIK

No Preload

Model BNS 'Model NS
Standard Nut Standard Nut




511E

Features and Types
Types of Ball Screws

Rolled (Transport)

Full-Ball
Preload No Preload [ Unfinished Shaft Ends |
Model JPF Model BTK-V Model BLK
Constant Pressure Preload No Preload
ode Model WHF
=S chcre Rut ST

Model MTF ' Model WTF

w
[Y)
Model CNF =
|_Rolled Rotary | ®
v

No Preload

Model BLR

Large Lead
Rotary Nut

Ball Screw Peripherals

s

| Support Unit | [Nut Bracket| |Lock Nut
Model MC Model RN
Fixed Side| | Supported Side
Model EK Model EF
Model BK Model BF
Model FK Model FF

TR E15-15



Point of Selection Ball Screw

Flowchart for Selecting a Ball Screw

[Ball Screw Selection Procedure]
When selecting a Ball Screw, it is necessary to make a selection while considering various param-

eters. The following is a flowchart for selecting a Ball Screw.

Selection Starts

| Selecting conditions B15-18 |
2
Selecting Ball Screw accuracy
0 Lead angle accuracy 81519~

Selecting axial clearance

_’ Axial clearance of Axial clearance of
Precision Ball Screw 1517 | Rolled Ball Screw 15-27 |‘_

| ]

v

| Estimating the shaft length |
2

| @ Selecting lead |
2

| @) Selecting a shaft diameter |
2

| Q Selecting a method for mounting the screw shaft IB15-36~

Studying the permissible axial load _B15-38~

Selecting the permissible rotational speed _ B15-40~

| @ Selecting a model number (type of nut) E15-43~

Calculating the permissible axial load _ B15-46~

E15-16 THIK



511E

Point of Selection

Flowchart for Selecting a Ball Screw

Studying the service life _E15-48~

Studying the rigidity

Calculating the axial rigidity of the screw shaft
Calculating the rigidity of the nut |
Calculating the rigidity of the support bearing |

¥
Studying the rigidity (31(415)!

MaIos |leg

Studying the positioning accuracy _E15-55~ 00006

Studying the rotational torque

Calculating the friction torque from an external load B15-61~
Calculating the torque from the preload on the Ball Screw EI15-62~
Calculating the torque required for acceleration IH15-63~

) 4

Studying the rotational torque (21(315)!
| Studying the driving motor IE15-66~
v
Safety design

Studying the lubrication and contamination protection 15-336~

Selection Completed

TR E15-17




[Conditions of the Ball Screw]

Transfer orientation  (horizontal, vertical, etc.)
Transferred mass m (kg)
Table guide method (sliding, rolling)
Frictional coefficient of the guide surface p (—)

Guide surface resistance f(N)
External load in the axial direction F (N)
Desired service life time Ln (h)
Stroke length s (mm)
Operating speed Vimax (M/S)
Acceleration time ti(s)
Even speed time t2 (s)
Deceleration time ts (s)
Acceleration Vinax

a= —= (m/s?)

te

Acceleration distance 1=V Xt:X1000/2 (mm)
Even speed distance  £o=Vma Xt2X 1000 (mm)
Deceleration distance 5=V Xt:X1000/2 (mm)
Number of reciprocations per minute  n (min™)

Positioning accuracy (mm)
Positioning accuracy repeatability (mm)
Backlash (mm)

Minimum feed amount s (mm/pulse)

The rated rotation speed of the motor Nwo (min™")
Inertial moment of the motor Jw (kgem?)
Motor resolution (pulse/rev)
Reduction ratio A(—)

(m/s)
Vmax

Vmax

Driving motor (AC servomotor, stepping motor, etc.)

The following conditions are required when selecting a Ball Screw.

4l

£2

43

4

{2

03

t1

t2

t1

ls

ls

Velocity diagram

(mm)

(mm)
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Point of Selection

Accuracy of the Ball Screw

Accuracy of the Ball Screw

Lead Angle Accuracy

The accuracy of the Ball Screw in the lead angle is controlled in accordance with the JIS standards

(JIS B 1192 - 1997).

Accuracy grades CO to C5 are defined in the linearity and the directional property, and C7 to C10 in

the travel distance error in relation to 300 mm.

Effective thread length

Nominal travel distance

Fluctuation/21]

Actual travel distance

Travel distance error

Fluctuation N

Representative travel distance

Reference travel distance

Representative travel distance error

Fig.1 Terms on Lead Angle Accuracy

[Actual Travel Distance]
An error in the travel distance measured with an
actual Ball Screw.

[Reference Travel Distance]

Generally, it is the same as nominal travel
distance, but can be an intentionally corrected
value of the nominal travel distance according
to the intended use.

[Target Value for Reference Travel Distance]
You may provide some tension in order to pre-
vent the screw shaft from runout, or set the ref-
erence travel distance in “negative” or “positive”
value in advance given the possible expansion/
contraction from external load or temperature.
In such cases, indicate a target value for the
reference travel distance.

[Representative Travel Distance]

It is a straight line representing the tendency in
the actual travel distance, and obtained with the
least squares method from the curve that indi-
cates the actual travel distance.

[Representative Travel Distance Error (in )]
Difference between the representative travel
distance and the reference travel distance.

[Fluctuation]
The maximum width of the actual travel distance

between two straight lines drawn in parallel with
the representative travel distance.

[Fluctuation/300]
Indicates a fluctuation against a given thread
length of 300 mm.

[Fluctuation/2r]
A fluctuation in one revolution of the screw shaft.

TR E15-19
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Table1 Lead Angle Accuracy (Permissible Value) Unit: um
Precision Ball Screw
Rolled Ball Screw
Agg‘(;:gy co c1 c2 c3 c5 c7 cs | c10
Eﬁeﬁg\f ttr:] e Represgntative ;% Represgntative ;% Represgntative ;% Represgntative ;% Represgntative ;% Travel Travel Travel
or travel distance 2 travel distance 2 travel distance 2 travel distance 2 travel distance 2 distance | distance | distance
Above s ermor E ermor E ermor E ermor E ermor E error error error
— | 100 3 3 35 5 5 7 8 8 18 18
100 | 200 315 3] 45 5 7 7 10 8 20 18
200 | 315 4 3.5 6 5 8 7 12 8 23 18
315 | 400 5) G155 7 5 9 7 13 10 25 20
400 | 500 6 4 8 5 10 7 15 10 27 20
500 | 630 6 4 9 6 11 8 16 12 30 23
630 | 800 7 5 10 7 13 9 18 13 35 25
800 | 1000 8 6 11 8 15 10 21 15 40 27
1000 | 1250 9 6 13 9 18 1 24 16 46 30 | 450/ | +100/ | +210/
1250 (1600 11 | 7 | 15 [10| 21 |13| 20 |18 | 54 |35 |300mm|300mm| 300mm
1600|2000 — — 18 11 25 15 35 21 65 40
2000 (2500 — — 22 13 30 18 41 24 77 46
25003150 — — 26 15 36 21 50 29 93 54
3150 (4000 — — 30 18 44 25 60 35| 115 | 65
4000|5000 — — — — 52 30 72 41 140 | 77
5000 (6300 — — — — 65 36 90 50 | 170 | 93
6300 (8000 — — — — — — | 110 | 60| 210 |[115
8000 (10000 — — — — — — — — | 260 |[140
Note) Unit of effective thread length: mm
Table2 Fluctuation in Thread Length of 300 mm and in One Revolution (permissible value) Unit: um
Accuracy grades Cco C1 C2 C3 C5 Cc7 Cc8 C10
Fluctuation/300 3.5 5 7 8 18 — — —
Fluctuation/2r 3 4 5 6 8 — — —
Table3 Types and Grades
Type Series symbol Grade Remarks
For positioning Cp 1,3,5
ISO compliant
For transport Ct 1,3,5,7,10

Note) Accuracy grades apply also to the Cp series and Ct series. Contact THK for details.
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Point of Selection

Accuracy of the Ball Screw

Example: When the lead of a Ball Screw manufactured is measured with a target value for the refer-
ence travel distance of -9 um/500 mm, the following data are obtained.

Table4 Measurement Data on Travel Distance Error Unit: mm
Command position (A) 0 50 100 150
Travel distance (B) 0 49.998 100.001 149.996
Travel distance error (A-B) 0 —-0.002 +0.001 —0.004
Command position (A) 200 250 300 350
Travel distance (B) 199.995 249.993 299.989 349.985
Travel distance error (A-B) —0.005 —-0.007 -0.011 -0.015
Command position (A) 400 450 500
Travel distance (B) 399.983 449.981 499.984
Travel distance error (A-B) -0.017 -0.019 -0.016

The measurement data are expressed in a graph as shown in Fig.2.

The positioning error (A-B) is indicated as the actual travel distance while the straight line represent-
ing the tendency of the (A-B) graph refers to the representative travel distance.

The difference between the reference travel distance and the representative travel distance appears
as the representative travel distance error.

Measurement point on the thread (mm)

+10- Target value for

100 200 300 400 500 reference travel distance
0 |- —e_ | | | | | | | —9um/500mm

t Representative
travel distance error
£ —7um

Fluctuation
20} 8.8um
Actual travel distance
(A-B)

=30+ Representative travel distance

Travel distance error (um)
IN
o
T

Fig.2 Measurement Data on Travel Distance Error

[Measurements]
Representative travel distance error: -7um
Fluctuation: 8.8um

TR E15-21
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Accuracy of the Mounting Surface

The accuracy of the Ball Screw mounting surface complies with the JIS standard (JIS B 1192-1997).

Table 9
7 Square nut |
Table 7/ G]
Table 8 Table 6
. [ . ! . . 7 .

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.

Fig.3 Accuracy of the Mounting Surface of the Ball Screw
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[Accuracy Standards for the Mounting Surface]

Point of Selection

Accuracy of the Ball Screw

Table5 to Table9 show accuracy standards for the mounting surfaces of the precision Ball Screw.

Table5 Radial Runout of the Circumference of the Thread Root

in Relation to the Supporting Portion Axis of the Screw Shaft

Unit: um

Screw shaft outer
diameter (mm)

Runout (maximum)

Above | Orless [ CO|C1|C2|C3|C5|C7
— 8 3 5 7 8 [ 10| 14
8 12 4 [ 5[ 7 |8 [11]14
12 20 4 16|89 (1214
20 32 5|7 |9 1013|200
32 50 6 8 [10 |12 | 15| 20
50 80 719 |11 |[13[17 ] 20
80 100 — [ 10 (12 |15 |20 | 30

Note) The measurements on these items include the effect of the runout of the screw shaft diameter. Therefore, it is neces-
sary to obtain the correction value from the overall runout of the screw shaft axis, using the ratio of the distance be-
tween the fulcrum and measurement point to the overall screw shaft length, and add the obtained value to the table

above.

Example: model No. DIK2005-6RRGO+500LC5

L=500

4

F/\ E1 [E-FJ

L[]

Measurement point

Ei=e + Ae

Ae=£XE2
L

80  0.06

500
0.01

E:=0.012 + 0.01
=0.022

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.

L1=80

V block

e : Standard value in Table5(0.012)
Ae : Correction value

Surface table

L : Overall screw shaft length
L : Distance between the fulcrum and the measurement point
E- : Overall radial runout of the screw shaft axis (0.06)

TR E15-23
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Table6 Perpendicularity of the Supporting Portion End of the

Screw Shaft to the Supporting Portion Axis

Table7 Perpendicularity of the Flange Mounting Surface of
the Screw Shaft to the Screw Shaft Axis

Unit: pm Unit: um
Sgir:m estg?f(tn?rf)e r Perpendicularity (maximum) Nut diameter (mm) | Perpendicularity (maximum)
Above | Orless [CO|C1|C2|C3|C5|C7 Above | Orless [CO|C1|C2|C3|C5|C7
— 8 2|13 |3|4]|5]|7 — 20 5|6 7|81 14
8 12 2 3 3 4 5 7 20 32 5 6 7 8 |10 | 14
12 20 2 3 3 4 5 7 32 50 6 7 8 8 [ 11| 18
20 32 2|13 (3|4]|5]|7 50 80 718 |9 |10]|13]| 18
32 50 2|13 |3|4]|5]|8 80 125 719 |10]|12| 15|20
50 80 3| 4 4 5 7 |10 125 160 8 [10| 1M1 |13 |17 | 20
80 100 —| 4| 5|6]|8 M1 160 200 — | 11| 12|14 |18 | 25

Table8 Radial Runout of the Nut Circumference in Relation

to the Screw Shaft Axis

Surface) to the Screw Shaft Axis

Table9 Parallelism of the Nut Circumference (Flat Mounting

[Method for Measuring Accuracy of the Mounting Surface]

Unit: pm Unit: um
Nut diameter (mm) Runout (maximum) Momfg:]ig?hr(er;er;?nce Parallelism (maximum)
Above | Orless | CO|C1|C2|C3|C5|C7 Above | Orless [ CO[C1|C2|C3|C5|C7
— 20 5|16 |7 ]|9]12]|20 — 50 5|6 |7 |8 10|17
20 32 6 7 8 [ 10 |12 ] 20 50 100 7 8 9 [ 10 |13 | 17
32 50 7|8 |10]|12]| 15| 30 100 200 — | 10| 11|13 |17 | 30
50 80 8 |10 | 12 | 15 | 19 | 30
80 125 9 |12 |16 | 20 | 27 | 40
125 160 10 | 13| 17 | 22 | 30 | 40
160 200 — |16 [ 20 | 25 | 34 | 50

® Radial Runout of the Circumference of the Motor-mounting Shaft-end in Relation to

the Bearing Journals of the Screw Shaft (see Table5 on E115-23)
Support the end journal of the screw shaft on V blocks. Place a probe on the circumference of the
motor-mounting shaft-end, and record the largest difference on the dial gauge as a measurement
while rotating the screw shaft through one revolution.

% Dial gauge

A

j—LL

V block

[ R

V block

E15-24 TnAIK
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Point of Selection

Accuracy of the Ball Screw

@ Radial Runout of the Circumference of the Raceway Threads in Relation to the Bear-

ing Journals of the Screw Shaft (see Table5 on E15-23)
Support the end journal of the screw shaft on V blocks. Place a probe on the circumference of the

nut, and record the largest difference on the dial gauge as a measurement while rotating the screw

shaft by one revolution without rotating the

-I\\\\\l\l\l\l
S

V block

\l\\\\\\\\\\\\\l\l\l\\\\\
L

nut.

Dial gauge

\\\\l\\\\\\\l\l\l\l\l\l\
TN

" Vhblock

Surface table

® Perpendicularity of the End Journal of the Screw Shaft to the Bearing Journals (see

Table6 on E15-24)

Support the bearing journal portions of the screw shaft on V blocks. Place a probe on the screw
shaft’s supporting portion end, and record the largest difference on the dial gauge as a measure-

ment while rotating the screw shaft through one revolution.

Dial gauge
T Y (A
V block - V block

Surface table

® Perpendicularity of the Flange Mounting Surface of the Screw Shaft to the Bearing

Journals (see Table7 on E115-24)

Support the thread of the screw shaft on V blocks near the nut. Place a probe on the flange end,
and record the largest difference on the dial gauge as a measurement while simultaneously rotating

the screw shaft and the nut through one revolution.

Dial gauge

V block

L d\l\lm D*

V block

Surface table

TR E15-25

MaIos |leg



@ Radial Runout of the Nut Circumference in Relation to the Screw Shaft Axis (see

Table8 on E115-24)
Support the thread of the screw shaft on V blocks near the nut. Place a probe on the circumference

of the nut, and record the largest difference on the dial gauge as a measurement while rotating the
nut through one revolution without rotating the screw shaft.

V block

Surface table

@ Parallelism of the Nut Circumference (Flat Mounting Surface) to the Screw Shaft Axis

(see Table9 on E115-24)
Support the thread of the screw shaft on V blocks near the nut. Place a probe on the circumference

of the nut (flat mounting surface), and record the largest difference on the dial gauge as a measure-
ment while moving the dial gauge in parallel with the screw shaft.

-~

Dial gauge — !
|

. | A
Iy (LR

V block V block

Surface table

@ Overall Radial Runout of the Screw Shaft Axis
Support the supporting portion of the screw shaft on V blocks. Place a probe on the circumference

of the screw shaft, and record the largest difference on the dial gauge at several points in the axial
directions as a measurement while rotating the screw shaft through one revolution.

Dial gauge

\\l\l\l\l\l\l\l\l\\\\\\\

-|\|\|\|\|\\\
C T

V block V block

Surface table

Note) For the overall radial runout of the screw shaft axis, refer to JIS B 1192-1997.
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Point of Selection

Accuracy of the Ball Screw

Axial Clearance

[Axial Clearance of the Precision Ball Screw]

Table10 shows the axial clearance of the precision Screw Ball. If the manufacturing length exceeds
the value in Table11, the resultant clearance may partially be negative (preload applied).

The manufacturing limit lengths of the Ball Screws compliant with the DIN standard are provided in
Table12.

For the axial clearance of the Precision Caged Ball Screw, see I315-72 to 115-89.

Table10 Axial Clearance of the Precision Ball Screw Unit: mm
Clearance symbol GO GT G1 G2 G3
Axial Clearance 0 orless 0 to 0.005 0to 0.01 0to 0.02 0to0 0.05
Table11 Maximum Length of the Precision Ball Screw in Axial Clearance Unit: mm
Screw shaft Clearance GT Clearance G1 Clearance G2
outer diameter| co | C1 [C€2C3| C5 | CO | C1 [C2C3| C5 | €O | C1 | C2 | C3 | C5 | CT7
4+6 80 80 80 [ 100 | 80 80 80 [ 100 | 80 80 80 80 [ 100 | 120
8 230 | 250 | 250 | 200 | 230 | 250 | 250 | 250 | 230 | 250 | 250 | 250 | 300 | 300
10 250 | 250 | 250 | 200 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 300
1213 440 | 500 | 500 | 400 | 440 | 500 | 500 | 500 | 440 | 500 | 630 | 680 | 600 | 500
14 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 530 | 620 | 700 | 700 | 600 | 500
15 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 570 | 670 | 700 | 700 | 600 | 500
16 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 620 | 700 | 700 | 700 | 600 | 500
18 720 | 800 | 800 | 700 | 720 | 800 | 800 | 700 | 720 | 840 | 1000 | 1000 | 1000 | 1000
20 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 820 | 950 | 1000 | 1000 | 1000 | 1000
25 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
28 900 | 900 | 900 | 800 | 1100 | 1100 | 1100 | 900 | 1300 | 1400 | 1400 | 1400 | 1200 | 1200
30+32 900 | 900 | 900 | 800 | 1100 | 1100 | 1100 | 900 | 1400 | 1400 | 1400 | 1400 | 1200 | 1200
36+4045 1000 | 1000 | 1000 | 800 | 1300 | 1300 | 1300 | 1000 | 2000 | 2000 | 2000 | 2000 | 1500 | 1500
50+55+63+70 | 1200 | 1200 | 1200 | 1000 | 1600 | 1600 | 1600 | 1300 | 2000 | 2500 | 2500 | 2500 | 2000 | 2000
80-100 — — — — [ 1800 | 1800 | 1800 | 1500 | 2000 | 4000 | 4000 | 4000 | 3000 | 3000

*When manufacturing the Ball Screw of precision-grade accuracy C7 with clearance GT or G1, the resultant clearance is
partially negative.

Table12 Manufacturing limit lengths of precision Ball Screws with axial clearances (DIN standard compliant Ball Screws) Unit: mm
Shaft Clearance GT Clearance G1 Clearance G2
diameter C3, Cp3 C5, Cp5, Ct5 C3, Cp3 C5, Cp5, Cts C3, Cp3 C5, Cp5, Ct5 C7, Cp7
16 500 400 500 500 700 600 500
20, 25 800 700 800 700 1000 1000 1000
32 900 800 1100 900 1400 1200 1200
40 1000 800 1300 1000 2000 1500 1500
50, 63 1200 1000 1600 1300 2500 2000 2000

* When manufacturing the Ball Screw of precision-grade accuracy C7 (Ct7) with clearance GT or G1, the resultant clearance
is partially negative.

[Axial Clearance of the Rolled Ball Screw]

Table13 shows axial clearance of the rolled Ball

Screw.

Table13 Axial Clearance of the Rolled Ball Screw

Unit: mm
Screw shaft outer diameter | Axial clearance (maximum)
6to 12 0.05
14 to 28 0.1
30to 32 0.14
36 to 45 0.17
50 0.2
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Preload

A preload is provided in order to eliminate the axial clearance and minimize the displacement under
an axial load.
When performing a highly accurate positioning, a preload is generally provided.

[Rigidity of the Ball Screw under a Preload]

When a preload is provided to the Ball Screw, the rigidity of the nut is increased.
Fig.4 shows elastic displacement curves of the Ball Screw under a preload and without a preload.

Without a preload

2 20@
Q
g Parallel
[0}
3
5 -
2
©
x 8ao With a preload

0

Ft=3Fao
Axial load
——

Fig.4 Elastic Displacement Curve of the Ball Screw

E15-28 TrHIK



Point of Selection

Accuracy of the Ball Screw

Fig.5 shows a single-nut type of the Ball Screw.

) ) ‘2 $
B side Phase A side \\% 3‘0
\ \o% é’
o 2 &,
= RS~y Ft
—_ N » 9
g \\%,’ S 7 5
< N F?-Fa‘
N i—r Fa
N Fa| |Fa
. . Fa T
B side Phase Aside 10 'i:B
15a)
oA OB—
——38a0—+——3a0—

A side B side
Axial displacement
Fig.6

The A and B sides are provided with preload Fa. by changing the groove pitch in the center of the
nut to create a phase. Because of the preload, the A and B sides are elastically displaced by 5ao
each. If an axial load (Fa) is applied from outside in this state, the displacement of the A and B sides
is calculated as follows.

Oa = dao *+ 6a 68 = 8ao - 6a

In other words, the loads on the A and B sides are expressed as follows:
Fa=Fao + (Fa-Fa') Fs: =Fao-Fa'

Therefore, under a preload, the load that the A side receives equals to Fa-Fa'. This means that
since load Fa', which is applied when the A side receives no preload, is deducted from Fa, the dis-
placement of the A side is smaller.

This effect extends to the point where the displacement (5a0) caused by the preload applied on the B
side reaches zero.

To what extent is the elastic displacement reduced? The relationship between the axial load on
the Ball Screw under no preload and the elastic displacement can be expressed by sasxFa*. From
Fig.6, the following equations are established.

dao = KFao™’ (K : constant)
28a0 = KF**
F.

2
)3 =2 F.= 2" XFao = 2.8Fao = 3Fao
Fao
Thus, the Ball Screw under a preload is displaced by §a, when an axial load (F:) approximately three
times greater than the preload is provided from outside. As a result, the displacement of the Ball
Screw under a preload is half the displacement (25a0) of the Ball Screw without a preload.
As stated above, since the preloading is effective up to approximately three times the applied pre-
load, the optimum preload is one third of the maximum axial load.
Note that an excessive preload adversely affects the service life and heat generation. The maximum
pre-load should be set at 10% of the basic dynamic load rating (Ca) in the axial direction.

TR E115-29
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[Preload Torque]

The preload torque of the Ball Screw in lead is controlled in accordance with the JIS standard (JIS B

1192-1997).
Actual starting  Negative actual-torque
torque fluctuation
Torque fluctuation
Actual torque
(+) ¢
(Forward) £
=2
Reference toraue Mean actual torque

g ~~_Actual torque Effective running distance of the nut

g (minimum)

S 0

o

w Effective running distance of the nut Mean

actualtorque| g torque Reference
: torque
(maximum) —
(Backward) =)
h , ICAN Actual torque
Torque fluctuation
Actual starting torque » )
- Positive actual torque fluctuation

Fig.7 Terms on Preload Torque

® Dynamic Preload Torque

A torque required to continuously rotate the
screw shaft of a Ball Screw under a given pre-
load without an external load applied.

® Actual Torque
A dynamic preload torque measured with an ac-
tual Ball Screw.

® Torque Fluctuation

Variation in a dynamic preload torque set at a
target value. It can be positive or negative in
relation to the reference torque.

@ Coefficient of Torque Fluctuation

Ratio of torque fluctuation to the reference
torque.

E15-30 TR

® Reference Torque
A dynamic preload torque set as a target.

® Calculating the Reference Torque

The reference torque of a Ball Screw provided
with a preload is obtained in the following equa-
tion (4).

o5 Fao *Ph
T. = 0.05 (t 08— e @
P (tanp) 2r
T,  :Reference torque (N-mm)
B : Lead angle
Fao :Applied preload (N)
Rh :Lead (mm)



Point of Selection

Accuracy of the Ball Screw

Example of calculating the preload torque

When a preload of 3,000 N is provided to the Ball Screw model BIF4010-10G0 + 1500LC3 with a
thread length of 1,300 mm (shaft diameter: 40 mm; ball center-to-center diameter:41.75 mm; lead:
10 mm), the preload torque of the Ball Screw is calculated in the steps below.

ECalculating the Reference Torque
B :Leadangle
lead 10

tanp = - = =0.0762
nxball center-to-center diameter nX41.75

Fao : Applied preload=3000N
Ph :Lead = 10mm

os 3000 X 10
T

Tp =005 (tans)*"”% = 0.05 (0.0762)" = 865N  mm
T
ECalculating the Torque Fluctuation

thread length _ 1300
screw shaft outer diameter 40

=325=40

Thus, with the reference torque in Table14 being between 600 and 1,000 N-mm, effective thread
length 4,000 mm or less and accuracy grade C3, the coefficient of torque fluctuation is obtained as
+30%.

As a result, the torque fluctuation is calculated as follows.

865X (1+0.3) = 606 N*mm to 1125 Nemm

HResult
Reference torque : 865 N-mn
Torque fluctuation : 606 N-mm to 1125 N-mm

Table14 Tolerance Range in Torque Fluctuation

Effective thread length

Above 4,000 mm and

i er s 10,000 mm or less

Reference torque

Nemm thread length thread length
- = 40< - <60 =
screw shaft outer diameter screw shaft outer diameter
Accuracy grades Accuracy grades Accuracy grades
Above | Orless | CO c1 C3 C5 Cc7 CO0 C1 C3 C5 c7 C3 C5 Cc7
200 400 [+30% |+35% | +40% |+50% | — [+40% |+40% |+50% [+60% | — — — —
400 600 |+25% |+30% [+35% |+40% | — |+35% |£35% [+40% |+45% | — — — —

600 1000 |+20% |+25% |£30% | £35% |+40% | +30% | £30% | £35% | +40% | +45% | +40% | +45% | £50%

1000 2500 |£15% [+20% |+25% | +30% |+35% |+25% | +25% | +30% |+35% |+40% | +35% | +40% | +45%

2500 6300 |£10% |£15% |+20% |+25% |+30% | £20% | £20% | +25% | +30% |+35% | £30% | £35% | +40%

6300 | 10000 | — |£15%|+15% [+20% [+30% | — — | £20% | £25% | +35% [+25% | +30% | £35%
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Selecting a Screw Shaft
Maximum Length of the Screw Shaft

Table15 shows the manufacturing limit lengths of precision Ball Screws by accuracy grades, Table16
shows the manufacturing limit lengths of precision Ball Screws compliant with DIN standard by ac-
curacy grades, and Table17 shows the manufacturing limit lengths of rolled Ball Screws by accuracy
grades.

If the shaft dimensions exceed the manufacturing limit in Table15,Table16 or Table17, contact THK.

Table15 Maximum Length of the Precision Ball Screw by Accuracy Grade Unit: mm
Seren St Overall screw shaft length
outer diameter co c1 c2 c3 c5 c7

4 90 110 120 120 120 120

6 150 170 210 210 210 210

8 230 270 340 340 340 340
10 350 400 500 500 500 500
12 440 500 630 680 680 680
13 440 500 630 680 680 680
14 530 620 770 870 890 890
15 570 670 830 950 980 1100
16 620 730 900 1050 1100 1400
18 720 840 1050 1220 1350 1600
20 820 950 1200 1400 1600 1800
25 1100 1400 1600 1800 2000 2400
28 1300 1600 1900 2100 2350 2700
30 1450 1700 2050 2300 2570 2950
32 1600 1800 2200 2500 2800 3200
36 2100 2550 2950 3250 3650
40 2400 2900 3400 3700 4300
45 2750 3350 3950 4350 5050
50 3100 3800 4500 5000 5800
55 2000 3450 4150 5300 6050 6500
63 5200 5800 6700 7700
70 6450 7650 9000

4000
80 6300 7900 9000
10000

100 10000 10000
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Table16 Manufacturing limit lengths of precision Ball Screws (DIN standard compliant Ball Screws)

Point of Selection

Selecting a Screw Shaft

TR E15-33

Unit: mm
Ground shaft CES shaft
Shaft diameter
C3 C5 Cc7 Cp3 Cp5 Ct5 Ct7
16 1050 1100 1400 1050 1100 1100 1400
20 1400 1600 1800 1400 1600 1600 1800
25 1800 2000 2400 1800 2000 2000 2400
32 2500 2800 3200 2500 2800 2800 3200
40 3400 3700 4300 3400 3700 3700 4300
50 4500 5000 5800 — — — —
63 5800 6700 7700 — — — —
Table17 Maximum Length of the Rolled Ball Screw by Accuracy Grade
Unit: mm
Sera il Overall screw shaft length
outer diameter c7 cs c10
6to8 320 320 —
10to 12 500 1000 —
14 to 15 1500 1500 1500
16to 18 1500 1800 1800
20 2000 2200 2200
25 2000 3000 3000
28 3000 3000 3000
30 3000 3000 4000
32to0 36 3000 4000 4000
40 3000 5000 5000
45 3000 5500 5500
50 3000 6000 6000
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Standard Combinations of Shaft Diameter and Lead for the Precision Ball Screw

Table18 shows standard combinations of shaft diameters and leads of precision Ball Screws, and
Table19 shows standard combinations of shaft diameters and leads of precision Ball Screws compli-

ant with DIN standard.

For standard combinations of shaft diameter and lead of the Precision Caged Ball Screw, see

15-72 to 115-89.

If a Ball Screw not covered by the table is required,contact THK.

Table18 Standard Combinations of Screw Shaft and Lead (Precision Ball Screw)

Unit: mm

Screw shaft

Lead

outer diameter

10

15116 |20 | 24

25

30

32

36

40

50

60

80

90 (100

4

5

6

o000 -

8

10

12

13

14

15

16

18

20

oo O] |@

25

O|O

O
oo

28

30

32

O

36

40

45

O|0|0|@| |@C[O] O

O |0 @ [Clee e e |@

50

O|O|0|0|0]  |O|0|O

55

Q|0

O|o

63

O|0|O[0|0|O

70

80

Oo[0|0[0|eCeee Ooeeole

O|0[|0|O|0[0]|@|OO

100

O|O[O[O|0|O[0|0[0|O

120

@: Standardized Screw Shafts (Unfinished Shaft Ends/Finished Shaft Ends)

O: Semi-standard stock

Table19 Standard combinations of outer diameters and leads of the screw shafts (DIN standard compliant Ball Screws)

Unit: mm
Lead
Shaft diameter

5 10 20
16 [ — —
20 [ ) — —
25 [ ) [ ) —
32 [ ) [ —
40 O (] o*
50 — O o*
63 — @) O*

@: Ground shaft, CES shaft

E15-34 TnAIKK

O: Ground shaft only

*: Model EB (no preload) only



Point of Selection
Selecting a Screw Shaft

Standard Combinations of Shaft Diameter and Lead for the Rolled Ball Screw

Table20 shows the standard combinations of shaft diameter and lead for the rolled Ball Screw.

Table20 Standard Combinations of Screw Shaft and Lead (Rolled Ball Screw) Unit: mm

Screw shaft

Lead

outer diameter 1

10

12

20 | 24

25

30

32

36|40 [ 50 | 60 | 80 (100

6 [ ]

8

10

12

14

15

16

18

20

25

28

30

32

36

40

45

50

@: Standard stock
O: Semi-standard stock
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Method for Mounting the Ball Screw Shaft

Fig.1 to Fig.4 show the representative mounting methods for the screw shaft.
The permissible axial load and the permissible rotational speed vary with mounting methods for the
screw shaft. Therefore, it is necessary to select an appropriate mounting method according to the

conditions.

Distance between two mounting surfaces (permissible rotational speed)

Fixed Free

IOUTN00

Distance between two mounting surfaces (permissible axial load)

Fig.1 Screw Shaft Mounting Method: Fixed - Free

Distance between two mounting surfaces (permissible rotational speed)

Fixed Supported

Distance between two mounting surfaces (permissible axial load)

Fig.2 Screw Shaft Mounting Method: Fixed - Supported

E115-36 TAIK



Point of Selection

Method for Mounting the Ball Screw Shaft

Distance between two mounting surfaces (permissible rotational speed)

Fixed

| b i
~Z
AL I\

N =

Distance between two mounting surfaces (permissible axial load)

Fig.3 Screw Shaft Mounting Method: Fixed -

Fixed

|

H
T
L

e

jE ‘:

B

- Fixed Fixed
Fixed e Luﬁ\
i +nuﬁ%ﬂm&nkwﬁm\m\m\ mE AR —
: ‘ ‘h\\\\%\i\m\ A l\l\l\\\lll\lllll\ll\\ )
_NT 7}5\ /4 —_—

Distance between two mounting surfaces (permissible axial load)

Fig.4 Screw Shaft Mounting Method for Rotary Nut Ball Screw: Fixed - Fixed
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Permissible Axial Load

[Buckling Load on the Screw Shaft]

With the Ball Screw, it is necessary to select a screw shaft so that it will not buckle when the maxi-
mum compressive load is applied in the axial direction.

Fig.5 on E115-39 shows the relationship between the screw shaft diameter and a buckling load.
If determining a buckling load by calculation, it can be obtained from the equation (5) below. Note
that in this equation, a safety factor of 0.5 is multiplied to the result.

2 4
po=™ Bl gsan. 9 q0° 9
[ﬂ Zﬂ
P+ : Buckling load (N)
A : Distance between two mounting
surfaces (mm)

E : Young’s modulus (2.06 X10° N/mm?)
| : Minimum geometrical moment of
inertia of the shaft (mm?*)

T

d d1: screw-shaft thread minor diameter (mm)

N+, n2=Factor according to the mounting method

Fixed - free n:=0.256 n>=1.3
Fixed - supported  n:=2 n2=10
Fixed - fixed ni=4 1n2=20

[Permissible Tensile Compressive Load on the Screw Shaft]

If an axial load is applied to the Ball Screw, it is necessary to take into account not only the buckling
load but also the permissible tensile compressive load in relation to the yielding stress on the screw
shaft.

The permissible tensile compressive load is obtained from the equation (6).

b
P:=0 - di’ = 116d." oo (®)
P.  : Permissible tensile compressive load (N)
c : Permissible tensile compressive stress
(147 MPa)
di  : Screw-shaft thread minor diameter (mm)
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Point of Selection

Permissible Axial Load

Distance between two mounting surfaces (mm)

10000
8000
6000
4100
4000
#80
45 20
¢\ %
$40 563
2000
436 455
32
g 450
#30
1000
800 2
425
600 20
)
400 p18
416
410 $15
14
48 N
200 513
46
i - [ R | | | [ |
Fixed -free. ——5 20608 1 2 4 6 810 2 4 6 810 2
ivad - | | Lol | | Lt | | [ |
Fixed -supported 5 4 6 810 2 4 68 100 2 4 8 10° 2
f _fi [ | | [ | | | [ | | |
Fixed -fixed =g 40 2 4 6 810° 2 4 6 810° 2 4
Mounting method Axial load (kN)

Fig.5 Permissible Tensile Compressive Load Diagram
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Permissible Rotational Speed

[Dangerous Speed of the Screw Shaft]

When the rotational speed reaches a high magnitude, the Ball Screw may resonate and eventually
become unable to operate due to the screw shaft's natural frequency. Therefore, it is necessary to
select a model so that it is used below the resonance point (dangerous speed).

Fig.6 on E115-42 shows the relationship between the screw shaft diameter and a dangerous

speed.

If determining a dangerous speed by calculation, it can be obtained from the equation (7) below.
Note that in this equation, a safety factor of 0.8 is multiplied to the result.

- 60 - 7\,12
2n -t’bz
N: : Permissible rotational speed determined

by dangerous speed (min™)

s : Distance between two mounting surfaces

(mm)

E : Young’s modulus (2.06 X10° N/mm?)
| : Minimum geometrical moment of inertia

of the shaft (mm?*)

N

T
= di

Y : Density (specific gravity)

(7.85X10°kg/mm?)
A : Screw shaft cross-sectional area (mm?)
A=~ gp
4

A1, A2 1 Factor according to the mounting method

Fixed - free Mm=1.875 X=3.4
Supported - supported  A:=3.142  %.=9.7
Fixed - supported A=3.927 =151
Fixed - fixed Mm=4.73 r=21.9

E15-40 TR
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x\/Exm I 0.8 = 2.+ —9
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d4
2

b

d1: screw-shaft thread minor diameter (mm)



Point of Selection

Permissible Rotational Speed

[DN Value]

The permissible rotational speed of the Ball Screw must be obtained from the dangerous speed of
the screw shaft and the DN value.

The permissible rotational speed determined by the DN value is obtained using the equations (8) to
(16) below.

Model SBK N, = 210000 (8-1)
(SBK3636, SBK4040 and SBK5050) |~ D
Large Lead
Model SBK a 160000
(Other than the above model numbers | Nz = —p (8-2)
Caged Ball and the small size model SBK*)
160000
Model SBN-V (Medium) N: = —0p (9-1)
Standard lead
Models SBN-V (Small), HBN, and | py = 130000 (0-2)
SBKH 2 D
120000
c Model WHF N: = —p (10-1)
o Super Lead
2 70000
8 Model WGF No=—F7— - (10-2)
a D
. Large Lead L/Igdels BLW, BLK,BLR,BNSand | 70300 e a1
Complement
Ball Models BIF-V (Medium), BNFN-V |y 130000 (12-1)
(Medium), and BNF (Medium) 2 D
Models BIF-V (Small), BNFN-V 100000 :
Standard lead (Small). and BNF (Small) N: D (12-2)
Models BIF, DIK, BNFN, DKN, BNF, |\, 70000 (12-3)
BNT, DK, MDK, MBF, BNK and DIR |™"2 = p g
Full-Complement Ball Models EBA, EBB, EBC, EPA, EPB _100000
(DIN Standard Compliant| St2"92rd 1820 | o' Epc N:=—0 (13)
Model WHF N2 =M ......... (14_1)
D
Super Lead 70000
Models WTF and CNF N: = —p (14-2)
o |Full-
2 |Complement Large Lead | Models BLK and BLR N, = 70000 (15)
 |Ball D
Model BTK-V N: = % ~~~~~~~~~ (16-1)
Standard lead 50000
Models JPF, BNT and MTF N: = ~p (16-2)

Nz  : Permissible rotational speed determined by the DN value (min”'(rpm))
D  :Ball center-to-center diameter

(indicated in the specification tables of the respective model number)
Of the permissible rotational speed determined by dangerous speed (N:) and the permissible rotational speed
determined by DN value (N.), the lower rotational speed is regarded as the permissible rotational speed.
For small size SBK (SBK1520 to 3232) and SDA, the permissible rotational speed (N:) is the maxi-
mum permissible rotational speed shown in the dimensional tables.(See dimensional tables on
pages B315-76 to B15-77, and 315-80 to 315-85)
If the service rotational speed exceeds N, contact THK.

TR E15-41
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Fig.6 Permissible Rotational Speed Diagram
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Point of Selection
Selecting a Nut

Selecting a Nut
Types of Nuts

The nuts of the Ball Screws are categorized by the ball circulation method into the return-pipe type,
the deflector type and end the cap type. These three nut types are described as follows.
In addition to the circulation methods, the Ball Screws are categorized also by the preloading method.

[Types by Ball Circulation Method]
® Return-Pipe Type
(Models SBN-V (Medium), BIF-V
(Medium), BIF, BNF-V (Medium), BNF, Return pipe
BNFN-V (Medium), BNFN, BNT, BTK-V),
Return-Piece Type
(Models SBN-V (Small), HBN, BIF-V
(Small), BNF-V (Small), BNFN-V (Small))
These are most common types of nuts that use
a return pipe for ball circulation. The return pipe
allows balls to be picked up, pass through the
pipe, and return to their original positions to
complete infinite motion.

Pipe presser Screw shaft

Example of Structure of Return-Pipe Nut

® Deflector Type
(Models EB, EP, DK, DKN, DIK, JPF, DIR Deflector Screw shaft
and MDK)

These are the most compact type of nut. The

balls change their traveling direction with a

Labyrinth seal

D%

; Q A
deflector, pass over the circumference of the %‘\\J\\\ ¢ ,.'
screw shaft, and return to their original positions \\\\\Jf\{‘
to complete an infinite motion. \\\N W’M

® End-cap Type: Large lead Nut
(Models SBK, SBKH, WHF, BLK, WGF,
BLW, WTF, CNF and BLR)
These nuts are most suitable for the fast feed.
The balls are picked up with an end cap, pass
through the through hole of the nut, and return
to their original positions to complete an infinite
motion.

Example of Structure of Large lead Nut

TR E115-43
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[Types by Preloading Method]

® Fixed-point Preloading
EDouble-nut Preload (Models BNFN-V, BNFN, DKN and BLW)

A spacer is inserted between two nuts to provide a preload.
(3.5 to 4.5) pitches + preload

‘ Spacer
m%ﬂ i YL\ iEEG
uy%\g\ LR j\
|Applied preloat Applied preload
= ~
Model DKN Model BLW

Models BNFN-V and BNFN

mOffset Preload (Models SBN-V, EP, BIF-V, BIF, DIK, DIR and SBK)
More compact than the double-nut method, the offset preloading provides a preload by changing the

groove pitch of the nut without using a spacer.
0.5 pitch + preload

Model SBN-V

Model EPB Model DIR Model SBK
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Point of Selection
Selecting a Nut

® Constant Pressure Preloading (Model JPF)
With this method, a spring structure is installed almost in the middle of the nut, and it provides a pre-

load by changing the groove pitch in the middle of the nut.

4 pitches - preload

Model JPF

= . — .
i- Spring section

TR E15-45
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Selecting a Model Number

Calculating the Axial Load

[In Horizontal Mount]

With ordinary conveyance systems, the axial load (Fa.) applied when horizontally reciprocating the

work is obtained in the equation below.

Faizp-mg+f+mo oo 17)
Fa:=p-mg+f o (18)
Fas=p-mg+f=ma oo (19)
Fa4= _u . mg - f Bl 1 1 10 AREEERERTRIRPPPPPRPPN (20)
Fas==-p-mg=f o (21)
Fas= =p - mg = f+ mo oo (22)
Ve : Maximum speed (m/s)
t : Acceleration time (m/s)
Vimax )
o= : Acceleration (m/s?)

1

Fa: : Axial load during forward acceleration (N)
Fa. : Axial load during forward uniform motion (N)
Fas : Axial load during forward deceleration (N)
Fa. : Axial load during backward acceleration (N)
Fas : Axial load during uniform backward motion (N)

[In Vertical Mount]

Axial load: Fan

e

ﬂ\|\l\l\\\l\\l\|ll\l\l\l\l\l\l\l\l\l\l\l\ll
AUy

Mass: m

Guide surface

Friction coefficient u
Resistance without load : f
Gravitational acceleration: g

Fas : Axial load during backward deceleration (N)
m  : Transferred mass (kg)
n : Frictional coefficient of the guide surface ()
f : Guide surface resistance (without load) (N)

With ordinary conveyance systems, the axial load (Fa.) applied when vertically reciprocating the

work is obtained in the equation below.

Fai=mg + f+ mo oo (23)
Fa:=mg + f o (24)
Fas=mg + f = mo oo (25)
Fas=mg = f = mq oo (26)
Fas=mg = f o 27
Fas= mg = f 4 Mmoo (28)
Ve : Maximum speed (m/s)
t : Acceleration time (m/s)
o= Vmax:Acceleration (m/s?)

1

Fa: : Axial load during upward acceleration (N)
Fa. : Axial load during uniform upward motion (N)
Fa: : Axial load during upward deceleration (N)
Fa. : Axial load during downward acceleration (N)
Fas : Axial load during uniform downward motion (N)

E15-46 TR

Guide surface
Friction coefficient _n
Resistance without load: f

Descent
Ascent

Axial
load: Fan

Fas : Axial load during downward deceleration (N)
m  : Transferred mass (kg)
f : Guide surface resistance (without load) (N)
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Selecting a Model Number

Static Safety Factor

The basic static load rating (C.a) generally equals to the permissible axial load of a Ball Screw.
Depending on the conditions, it is necessary to take into account the following static safety factor
against the calculated load. When the Ball Screw is stationary or in motion, unexpected external
force may be applied through an inertia caused by the impact or the start and stop.

Coa
Famax = S (29)
S
Famax : Allowable Axial Load (kN)
Coa : Basic static load rating’ (kN)
fs : Static safety factor (see Table1)
Table1 Static Safety Factor (fs)
Machine using - Lower
the LM system Lezgel congliiens limit of fs

General industrial Without vibration or impact |1.0 to 3.5

machinery With vibration or impact 2.0t05.0

Without vibration or impact |1.0 to 4.0

Machine tool
With vibration or impact 25t07.0

*The basic static load rating (C.a) is a static load with a constant direction and magnitude whereby the sum of the permanent
deformation of the rolling element and that of the raceway on the contact area under the maximum stress is 0.0001 times the
rolling element diameter. With the Ball Screw, it is defined as the axial load. (Specific values of each Ball Screw model are
indicated in the specification tables for the corresponding model number.)

[Permissible Load Safety Margin (Models HBN and SBKH)]
High load Ball Screw model HBN and high-load high-speed Ball Screw model SBKH, in comparison

to previous Ball Screws, are designed to achieve longer service lives under high load conditions,
and for axial load it is necessary to consider the permissible load Fp.

Permissible load Fp indicates the maxim axial load that the high load Ball Screw can receive, and
this range should not be exceeded.

i (30)

Fa
Fp :Permissible Axial Load (kN)
Fa :Applied Axial Load (kN)
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Studying the Service Life

[Service Life of the Ball Screw]
The Ball Screw in motion under an external load receives repeated stress on its raceways and balls.

When the stress reaches the limit, the raceways break from fatigue and their surfaces flakes like
scales. This phenomenon is called flaking. The service life of the Ball Screw is the total number of
revolutions until the first flaking occurs on any of the raceways or the balls as a result of rolling fa-
tigue of the material.

The service life of the Ball Screw varies from unit to unit even if they are manufactured in the same
process and used in the same operating conditions. For this reason, when determining the service life
of a Ball Screw unit, the nominal life as defined below is used as a guideline.

The nominal life is the total number of revolutions that 90% of identical Ball Screw units in a group
achieve without developing flaking (scale-like pieces of a metal surface) after they independently
operate in the same conditions.

[Calculating the Rated Life]
The service life of the Ball Screw is calculated from the equation (31) below using the basic dynamic

load rating (Ca) and the applied axial load.

® Nominal Life (Total Number of Revolutions)
Table2 Load Factor (fw)

3
a 6
L= ( T F. ) X410 e (€3)) Vibrations/impact Speed(V) fu
L : Nominal life (total number of revolutions) Faint V\éeor_yzlgnv;'/s 1t01.2
(rev) S

Ca :Basic dynamic load rating’ (N) Weak n 25<V021m/s 12t01.5

Fa :Applied axial load (N) g —

f.  :Load factor (see Table2) Medium 1&92'52/8 15102
Strong Vign:]/s 2t0 3.5

*The basic dynamic load rating (Ca) is used in calculations of service life when the ball screw is under an axial load. The
basic dynamic load rating is defined as a load rating based on the movement of a set of identical ball screws with a rated
life (L) of 10° revolutions, using a load applied in the axial direction that does not vary in either mass or direction. (The basic
dynamic load ratings (Ca) for each model number are indicated in the specification tables.)

*The rated service life is estimated by calculating the load on the premise that the product is set up in ideal mounting condi-
tions with the assurance of good lubrication. The service life can be affected by the precision of the mounting materials used
and any distortion.

E15-48 TR



Point of Selection
Selecting a Model Number
® Service Life Time

If the revolutions per minute is determined, the service life time can be calculated from the equation
(32) below using the nominal life (L).

L L X Ph
Lh - - (32)
60 XN 2X60Xn X/{s
L. : Service life time (h)
N :Revolutions per minute (min™)
n : Number of reciprocations per minute
(min™)
Ph :Ball Screw lead (mm)
ls  : Stroke length (mm)

® Service Life in Travel Distance
The service life in travel distance can be calculated from the equation (33) below using the nominal
life (L) and the Ball Screw lead.

LXPh
Ls = T ......... (33)
Ls  :Service Life in Travel Distance (km)
Ph :Ball Screw lead (mm)

® Applied Load and Service Life with a Preload Taken into Account

If the Ball Screw is used under a preload (medium preload), it is necessary to consider the applied
preload in calculating the service life since the ball screw nut already receives an internal load. For
details on applied preload for a specific model number, contact THK.

ve]
L
(7
(2]
=
®
=

® Average Axial Load

If an axial load acting on the Ball Screw is present, it is necessary to calculate the service life by de-
termining the average axial load.

The average axial load (Fn) is a constant load that equals to the service life in fluctuating the load
conditions.

If the load changes in steps, the average axial load can be obtained from the equation below.

3
Fm = \/%(Faf& +Fa b+ + Fa..at’..) """"" (34)
Fn  :Average Axial Load (N)
Fa. :Varying load (N)
s : Distance traveled under load (F»)
14 : Total travel distance
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To determine the average axial load using a rotational speed and time, instead of a distance, calcu-
late the average axial load by determining the distance in the equation below.
U=+ b+ ool
=Nty
=Nt
£n = Nee 1
N: Rotational speed
t: Time

EWhen the Applied Load Sign Changes

If the sign .(positive or negative) used for vari- ~a posiiesi o
able load is always the same, there are no
problems with formula (34). However, if the vari- = Negative-sign load
able load sign changes depending on the type

of operation, calculate the average axial load
for either positive or negative load, allowing for
the load direction. (If the average axial load for
positive load is calculated, the negative load is
taken to be zero.) The larger of the two aver-
age axial loads is taken as the average axial
load when the service life is calculated.
Example: Calculate the average axial load with
the following load conditions.

I
_..\i\.\.l\l\l\l\l\l\l\l\l\l\l\l

Operation No. Varg;r:(g'\lk))ad Travzl( rﬂ;}imce
No.1 10 10
No.2 50 50
No.3 —40 10
No.4 -10 70

*The subscripts of the fluctuating load symbol and the travel distance symbol indicate operation numbers.

e Average axial load of positive-sign load
*To calculate the average axial load of the positive-sign load, assume Fas and Fa: to be zero.

8 3 3
Fm1=\/ Far X ti+Fa: X b2 _ g5 5y

bt b+ s+ s

e Average axial load of negative-sign load
*To calculate the average axial load of the negative-sign load, assume Fa: and Fa: to be zero.

3
sz = |F83|3 X £3 "'lFa4|3 X [4 = 172N
bt b+ b+ b

Accordingly, the average axial load of the positive-sign load (Fm) is adopted as the average axial
load (Fn) for calculating the service life.
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Studying the Rigidity
To increase the positioning accuracy of feed screws in NC machine tools or the precision machines,

or to reduce the displacement caused by the cutting force, it is necessary to design the rigidity of the
components in a well-balanced manner.

Axial Rigidity of the Feed Screw System

When the axial rigidity of a feed screw system is K, the elastic displacement in the axial direction
can be obtained using the equation (35) below.

_Fa_

§= ———— s (35)
K
) : Elastic displacement of a feed screw
system in the axial direction (um)
Fa :Applied axial load (N)

The axial rigidity (K) of the feed screw system is obtained using the equation (36) below.

11,1 .1 .1

......... (36)
K Ks K~ Ke Ku

K :Axial Rigidity of the Feed Screw System

(N/um)
Ks  :Axial rigidity of the screw shaft ~ (N/um)
Ky :Axial rigidity of the nut (N/um)
Ks  :Axial rigidity of the support bearing
(N/um)
K« : Rigidity of the nut bracket and the
support bearing bracket (N/pm)

[Axial rigidity of the screw shaft]
The axial rigidity of a screw shaft varies depending on the method for mounting the shaft.

® For Fixed-Supported (or -Free) Configuration

A-E

Ks=—""-—7— ::::oooo0 (37)

*~1000-L
A : Screw shaft cross-sectional area (mm?)

= L d12
di  : Screw-shaft thread minor diameter (mm) - 2
E  :Young's modulus (2.06 X 10° N/mm?) Fixed Supported
L  :Distance between two mounting surfaces (Free)

(mm)
Fig.7 on B115-52 shows an axial rigidity
diagram for the screw shaft.
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® For Fixed-Fixed Configuration
A-E-L

-— 38

K:=J000-a-b 8

Ks becomes the lowest and the elastic displace-

ment in the axial direction is the greatest at the

position of a = b = %

|\lll\l\l\l\l\l\l\\\l\l\l\\\l\l\“l‘

‘l\l\l‘

m

(e

K 4 A . E UL CRER
S e ——
1000L - —
. . L Fixed Fixed
Fig.8 on E115-53 shows an axial rigidity
diagram of the screw shaft in this configuration.
10 i
8 i
I
6 4100
4 480
_ 970
E 363
2 $55
o $50
g 1 445
8 N
2 40
2 ° 53
£
° 4 g30
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S %25
>
5 2 420
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10" #1245
8 310
6 4"587
%6
4 ¢4‘
6 8 10° 2 4 6 8 10° 2 4 8 10°

Distance between two mounting surfaces (mm)

Fig.7 Axial Rigidity of the Screw Shaft (Fixed-Free, Fixed-Supported)
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10
8 463
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#40 480
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['4
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Distance between two mounting surfaces (mm)

Fig.8 Axial Rigidity of the Screw Shaft (Fixed-Fixed)

[Axial rigidity of the nut]
The axial rigidity of the nut varies widely with preloads.

® No Preload Type
The logical rigidity in the axial direction when an axial load accounting for 30% of the basic dynamic
load rating (Ca) is applied is indicated in the specification tables of the corresponding model num-
ber. This value does not include the rigidity of the components related to the nut-mounting bracket.
In general, set the rigidity at roughly 80% of the value in the table.
The rigidity when the applied axial load is not 30% of the basic dynamic load rating (Ca) is calculated using

the equation (39) below.

Fa \;
Ki = (o2 )" X 0.8 = (39)

" 0.3Ca
Ky :Axial rigidity of the nut (N/um)
K :Rigidity value in the specification tables
(N/um)

Fa :Applied axial load (N)
Ca :Basic dynamic load rating (N)
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® Preload Type

The logical rigidity in the axial direction when an axial load accounting for 10% of the basic dynamic
load rating (Ca) is applied is indicated in the dimensional table of the corresponding model number.
This value does not include the rigidity of the components related to the nut-mounting bracket. In
general, generally set the rigidity at roughly 80% of the value in the table.

The rigidity when the applied preload is not 10% of the basic dynamic load rating (Ca) is calculated

using
Ky =

Ky
K

Fao
Ca

the equation (40) below.

_Fao Y508
K( oo x0.8 (40)
: Axial rigidity of the nut (N/um)
: Rigidity value in the specification tables
(N/um)
: Applied preload (N)
: Basic dynamic load rating (N)

[Axial rigidity of the support bearing]

The rigidity of the Ball Screw support bearing varies depending on the support bearing used.
The calculation of the rigidity with a representative angular contact ball bearing is shown in the

equation (41) below.

. 3Fa
'(B = oFdo (41)
dao
Ks :Axial rigidity of the support bearing
(N/um)
Fao :Applied preload of the support bearing
(N)
dao :Axial displacements (um)
2y 1
Sao = 045 (&) 3
sino \ Da
- Fao
Zsina
Q  :Axial load (N)
Da :Ball diameter of the support bearing (mm)
o : Initial contact angle of the support
bearing ©)
4 : Number of balls

For details of a specific support bearing, contact its manufacturer.

[Axial Rigidity of the Nut Bracket and the Support Bearing Bracket]
Take this factor into consideration when designing your machine. Set the rigidity as high as possible.
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Studying the Positioning Accuracy

Causes of Error in the Positioning Accuracy

The causes of error in the positioning accuracy include the lead angle accuracy, the axial clearance
and the axial rigidity of the feed screw system. Other important factors include the thermal displace-
ment from heat and the orientation change of the guide system during traveling.

Studying the Lead Angle Accuracy

It is necessary to select the correct accuracy grade of the Ball Screw that satisfies the required po-
sitioning accuracy from the Ball Screw accuracies (Table1 on E15-20). Table3 on E15-
56 shows examples of selecting the accuracy grades by the application.

Studying the Axial Clearance

The axial clearance is not a factor of positioning accuracy in single-directional feed. However, it will
cause a backlash when the feed direction is inversed or the axial load is inversed. Select an axial
clearance that meets the required backlash from Table10 and Table13 on E115-27.
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Table3 Examples of Selecting Accuracy Grades by Application

Accuracy grades
Applications Shaft
Cco C1 (6¥4 C3 C5 Cc7 C8 | C10
Lathe X ® ® ® s
z (K
Machining center XY o ° ®
z [ ) [ J [ J
Drilling machine XY ® hd
z [ J @
Jig borer XY o ®
z e | o
@ X [ J [ J
,8 Surface grinder Y [ ) [ } [ ] o
£ z oo o o
3 - . X e o o
S Cylindrical grinder Z ° ° °
= Electric discharge XY e o o
machine Z o ) o o
Electric discharge XY L L °
machine z [ ) [ ] [ ] [ J
Wire cutting machine uv ® ® °
Punching press XY [ o [ ]
Laser beam machine X L ) o
z [ J [ J [ J
Woodworking machine o o [ J [
General-purpose machine; dedicated machine [ ] o [ ) [ ] [ )
g Cartesian coordinate Assembly L ) . )
<] Other (] [ ) [ [
g Vertical articulated type Assembly ) ) L)
é Other ® | O
= Cylindrical coordinate () o | O
2 Photolithography machine [ ] (]
g J‘:é Chemical treatment machine [ ) [ J o [ ] [ J [ ]
2o Wire bonding machine [ I |
g E Prober e o | o o
3 “‘-é’ Printed circuit board drilling machine o [ ] [ J (] [ J
IS Electronic component inserter L . )
3D measuring instrument [ o [ ]
Image processing machine [ ) [ ] [ ]
Injection molding machine [ J [ J [ ]
Office equipment [ J @ (] (J

E15-56 AL



Point of Selection
Studying the Positioning Accuracy

Studying the Axial Clearance of the Feed Screw System

Of the axial rigidities of the feed screw system, the axial rigidity of the screw shaft fluctuates ac-
cording to the stroke position. When the axial rigidity is large, such change in the axial rigidity of the
screw shaft will affect the positioning accuracy. Therefore, it is necessary to take into account the
rigidity of the feed screw system (E115-51 to E115-54).

Example of considering the rigidity of a feed screw system

Example: Positioning error due to the axial rigidity of the feed screw system during a vertical transfer

1000N

500N |} -

[Conditions]

Transferred weight: 1,000 N; table weight: 500 N

Ball Screw used: model BNF2512-2.5 (screw-shaft thread minor diameter d: = 21.9 mm)
Stroke length: 600 mm (L=100 mm to 700 mm)

Screw shaft mounting type: fixed-supported

[Consideration]
The difference in axial rigidity between L = 100 mm and L = 700 mm applied only to the axial rigidity

of the screw shaft.
Therefore, positioning error due to the axial rigidity of the feed screw system equals to the difference

in the axial displacement of the screw shaft between L = 100 mm and L = 700 mm.
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[Axial Rigidity of the Screw Shaft (see E115-51 and B15-52)]

Ke= A*E _ 3765X206x10° _ 77.6 X 10°

1000L 1000 X L L
N SR SP P 2
A= di= =X 21.9°= 376.5mm

E =2.06 X 10° N/mm’
(1) When L =100 mm

3
Ksi = L1-6 X10° = 776 N/um
100
(2) When L = 700mm

3
Keo = 178 X 10"~ 144 N/ym
700

[Axial Displacement due to Axial Rigidity of the Screw Shaft]
(1) When L =100 mm

= Fa - 1000+500 - 1 g;m

(2) When L = 700mm
8, = Fa _ 1000+500 _ 135“m

Ksz 1M

[Positioning Error due to Axial Rigidity of the Feed Screw System]
Positioning accuracy=6+—8.=1.9-13.5
=—11.6pum
Therefore, the positioning error due to the axial rigidity of the feed screw system is 11.6 um.
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Studying the Thermal Displacement through Heat Generation

If the temperature of the screw shaft increases during operation, the screw shaft is elongated due to
heat thereby to lower the positioning accuracy. The expansion and contraction of the screw shaft is
calculated using the equation (42) below.

AL =p XAt XL oo (42)

Al : Axial expansion/contraction of the screw shaft (mm)
p  :Thermal expansion coefficient (12X10%C)
At : Temperature change in the screw shaft (C)
14 : Effective thread length (mm)

Thus, if the temperature of the screw shaft increases by 1C, the screw shaft is elongated by 12 um
per meter. Therefore, as the Ball Screw travels faster, the more heat is generated. So, as the tem-
perature increases, the positioning accuracy lowers. Accordingly, if high accuracy is required, it is
necessary to take measures to cope with the temperature increase.

[Measures to Cope with the Temperature Rise]

® Minimize the Heat Generation

e Minimize the preloads on the Ball Screw and the support bearing.
Increase the Ball Screw lead and reduce the rotational speed.

Select a correct lubricant. (See Accessories for Lubrication on 124-2.)
Cool the circumference of the screw shaft with a lubricant or air.

® Avoid Effect of Temperature Rise through Heat Generation

e Set a negative target value for the reference travel distance of the Ball Screw.
Generally, set a negative target value for the reference travel distance assuming a temperature
increase of 2C to 5C by heat.
(-=0.02mm to —0.06 mm/m)

e Preload the shaft screw with tension. (See Fig.3 of the structure on E115-37.)
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Studying the Orientation Change during Traveling

The lead angle accuracy of the Ball Screw equals the positioning accuracy of the shaft center of the
Ball Screw. Normally, the point where the highest positioning accuracy is required changes accord-
ing to the ball screw center and the vertical or horizontal direction. Therefore, the orientation change
during traveling affects the positioning accuracy.

The largest factor of orientation change affecting the positioning accuracy is pitching if the change
occurs in the ball screw center and the vertical direction, and yawing if the change occurs in the
horizontal direction.

Accordingly, it is necessary to study the orientation change (accuracy in pitching, yawing, etc.) dur-
ing the traveling on the basis of the distance from the ball screw center to the location where posi-
tioning accuracy is required.

Positioning error due to pitching and yawing is obtained using the equation (43) below.

A={Xsing - (43)

A: Positioning accuracy due to pitching (or yawing) (mm)
¢ = Vertical (or horizontal) distance from the ball screw center (mm) (see Fig.9)
0 : Pitching (or yawing) ©)

I A
|

) \l\ U % A \l\\l\l\l\I\l\l\I\l\l\l\l\l\l\l\l\l\l\l\l\

Fig.9
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Studying the Rotational Torque

The rotational torque required to convert rotational motion of the Ball Screw into straight motion is
obtained using the equation (44) below.

[During Uniform Motion]

(T1+T2+T4)‘A """"" (44)

T. : Rotation torque required during uniform motion (N-mm)

T+ : Friction torque due to an external load (N-mm)

T. :Preload torque of the Ball Screw (N-mm)

T. : Other torque (N-mm)
(frictional torque of the support bearing and oil seal)

A : Reduction ratio

[During Acceleration]
Tk=Te+ Tz oo (45)

T«  : Rotation torque required during acceleration ~ (N-mm)
Ts  : Torque required for acceleration (N-mm)

[During Deceleration]
'|'g - Tt - T3 ......... (46)

T; : Rotational torque required for deceleration (N-mm)

Frictional Torque Due to an External Load

Of the turning forces required for the Ball Screw, the rotational torque needed for an external load
(guide surface resistance or external force) is obtained using the equation (47) below.

T,cFaPh
21 n

T+ : Friction torque due to an external load (N-mm)

Fa :Applied load (N)

Ph :Ball Screw lead (mm)

n : Ball Screw efficiency (0.9 to 0.95)
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Torque Due to a Preload on the Ball Screw

For a preload on the Ball Screw, see “Preload Torque” on E115-30.
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Torque Required for Acceleration

T:=Jd X X10° oo (48)
Ts  :Torque required for acceleration (N-mm)
J : Inertial moment (kgem?)
® :Angular acceleration (rad/s?)
2
J=m(ﬂ)-A2- 10° + Js+ AP+ Jue AT+ U
2n

m  : Transferred mass (kg)
Ph :Ball Screw lead (mm)
Js  :Inertial moment of the screw shaft (kgem?)

(indicated in the specification tables of the respective model number)
A :Reduction ratio
Ja  :Inertial moment of gears, etc. attached to the screw shaft side (kgem?)
Js  :Inertial moment of gears, etc. attached to the motor side (kgem?)

,_ 27 *Nm
o' = £ Nm

60t
Nm : Motor revolutions per minute (min™)
t : Acceleration time (s)

[Ref.] Inertial moment of a round object

_m-D’
8+10°
J : Inertial moment (kgem?)
m  : Mass of a round object (kg)
D : Screw shaft outer diameter (mm)
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Investigating the Terminal Strength of Ball Screw Shafts

When torque is conveyed through the screw shaft in a ball screw, the strength of the screw shaft
must be taken into consideration since it experiences both torsion load and bending load.

[Screw shaft under torsion]
When torsion load is applied to the end of a ball screw shaft, use equation (49) to obtain the end

diameter of the screw shaft.

T: Torsion moment

T

T=T."Zr and Ze = . (49)
T : Maximum torsion moment (N-mm) - i
T. : Permissible torsion stress of the screw =

Shaft (49 N/mm?)
Z»  : Section modulus (mm?)

.d°
Ze= T
T 16

[Screw shaft under bending]
When bending load is applied to the end of a ball screw shaft, use equation (50) to obtain the end
diameter of the screw shaft.

M

M=c"Z and Z= s (50) M: Bending moment
M : Maximum bending moment (N-mm)
o : Permissible bending stress of the screw M

shaft (98 N/mm2) 2
z : Section Modulus (mm?)

.d’

z==x

32
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[If the shaft experiences both torsion and bending]
When torsion load and bending load are both applied simultaneously to the end of a ball screw
shaft, calculate the diameter of the screw shaft separately for each, taking into consideration the
corresponding bending moment (M.) and the corresponding torsion moment (T.). Then calculate the
thickness of the screw shaft and use the largest of the values.

Equivalent bending moment

BT s (1))

Me=cZ

Equivalent torsion moment

T. =\/M*+T> = M-\/1 +(l)2
M
Zr

Te=Ta*
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Studying the Driving Motor

When selecting a driving motor required to rotate the Ball Screw, normally take into account the ro-
tational speed, rotational torque and minimum feed amount.

When Using a Servomotor

[Rotational Speed]
The rotation speed required for the motor is obtained using the equation (51) based on the feed
speed, Ball Screw lead and reduction ratio.

_V X1000X 60 _ 1
=——pn — X7

Ph ......... (51)

Nwv  : Required rotation speed of the motor (min™)

V  : Feeding speed (m/s)
Ph :Ball Screw lead (mm)
A : Reduction ratio

The rated rotational speed of the motor must be equal to or above the calculated value (Nu) above.
NMé NR
Nr : The rated rotation speed of the motor (min™)

[Required Resolution]
Resolutions required for the encoder and the driver are obtained using the equation (52) based on
the minimum feed amount, Ball Screw lead and reduction ratio.

_Ph-A

—_— (52)
S
B : Resolution required for the encoder and the driver (p/rev)
Ph :Ball Screw lead (mm)
A :Reduction ratio
S : Minimum feed amount (mm)
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[Motor Torque]
The torque required for the motor differs between uniform motion, acceleration and deceleration. To

calculate the rotational torque, see “Studying the Rotational Torque” on E115-61.

a. Maximum torque
The maximum torque required for the motor must be equal to or below the maximum peak torque
of the motor.
Trnax = T Prma
Twac 1 Maximum torque acting on the motor
Tpmax : Maximum peak torque of the motor

b. Effective torque value
The effective value of the torque required for the motor must be calculated. The effective value of

the torque is obtained using the equation (53).

TXt+ T X+ T X ts
Trms =S\ T e (53)
t
Tms : Effective torque value (N-mm)
T.  : Fluctuating torque (N-mm)
tn : Time during which the torque T, is applied (s)
t : Cycle time (s)

(t=ti+tatts)
The calculated effective value of the torque must be equal to or below the rated torque of the motor.
Tms=Tr
Tz :Rated torque of the motor  (N-mm)

[Inertial Moment]
The inertial moment required for the motor is obtained using the equation (54).

Ju = E """"" (54)
Juw  :Inertial moment required for the motor (kgem?)
C : Factor determined by the motor and the driver

(It is normally between 3 to 10. However, it varies depending on the motor and the driver. Check the
specific value in the catalog by the motor manufacturer.)
The inertial moment of the motor must be equal to or above the calculated Ju value.
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When Using a Stepping Motor (Pulse Motor)

[Minimal Feed Amount(per Step)]
The step angle required for the motor and the driver is obtained using the equation (55) based on
the minimum feed amount, Ball Screw lead and reduction ratio.

360S
S e 55
E Ph-A (55)
E : Step angle required for the motor and the driver (°)
S : Minimum feed amount (mm)
(per step)
Ph : Ball Screw lead (mm)

A : Reduction ratio

[Pulse Speed and Motor Torque]

a. Pulse speed
The pulse speed is obtained using the equation (56) based on the feed speed and the minimum
feed amount.

§ = VX1000

......... 56

s (56)
f :Pulse speed (Hz)
V : Feeding speed (m/s)
S : Minimum feed amount (mm)

b. Torque required for the motor
The torque required for the motor differs between the uniform motion, the acceleration and the
deceleration. To calculate the rotational torque, see “Studying the Rotational Torque” on E115-
61.

Thus, the pulse speed required for the motor and the required torque can be calculated in the man-
ner described above.

Although the torque varies depending on the motors, normally the calculated torque should be dou-
bled to ensure safety. Check if the torque can be used in the motor’s speed-torque curve.
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Examples of Selecting a Ball Screw

High-speed Transfer Equipment (Horizontal Use)

[Selection Conditions]

Table Mass m: =60kg Positioning accuracy repeatability ~ +0.1 mm

Work Mass m. =20kg Minimum feed amount s = 0.02mm/pulse
Stroke length £s=1000mm Desired service life ime ~ 30000h

Maximum speed Via=1m/s Driving motor AC servo motor
Acceleration time t+=0.15s Rated rotational speed:
Deceleration time ts=0.15s 3,000 min”*

Number of reciprocations per minute  n =8min™' Inertial moment of the motor  Jm =1 X107 kgem?
Backlash 0.15mm Reduction gear None (direct coupling)A=1
Positioning accuracy +0.3 mm/1000 mm Frictional coefficient of the guide surface . =0.003 (rolling)

(Perform positioning from  Guide surface resistance  f=15 N (without load)
the negative direction)

{Work mass }

+
Table mass
m2
+
mi

==

— =
\\7&*%7 L.

Motor Ball screw shaft Ball screw nut

NN

=

[Selection Items]

Screw shaft diameter

Lead

Nut model No.

Accuracy

Axial clearance

Screw shaft support method
Driving motor
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[Selecting Lead Angle Accuracy and Axial Clearance]
® Selecting Lead Angle Accuracy
To achieve positioning accuracy of £0.3 mm/1,000 mm:

+0.3 _ %0.09

1000 300
The lead angle accuracy must be +0.09 mm/300 mm or higher.
Therefore, select the following as the accuracy grade of the Ball Screw (see Table1 on E115-
20).

C7 (travel distance error: £0.05mm/300mm)
Accuracy grade C7 is available for both the Rolled and the Precision Ball Screws. Assume that a
Rolled Ball Screw is selected here because it is less costly.

® Selecting Axial Clearance

To satisfy the backlash of 0.15 mm, it is necessary to select a Ball Screw with an axial clearance of
0.15 mm or less.

Therefore, a Rolled Ball Screw model with a screw shaft diameter of 32 mm or less that meets the
axial clearance of 0.15 mm or less (see Table13 on E115-27) meets the requirements.

Thus, a Rolled Ball Screw model with a screw shaft diameter of 32 mm or less and an accuracy
grade of C7 is selected.

[Selecting a Screw Shaft]

® Assuming the Screw Shaft Length

Assume the overall nut length to be 100 mm and the screw shaft end length to be 100 mm.

Therefore, the overall length is determined as follows based on the stroke length of 1,000 mm.
1000 + 200 = 1200 mm

Thus, the screw shaft length is assumed to be 1,200 mm.

® Selecting a Lead
With the driving motor’s rated rotational speed being 3,000 min" and the maximum speed 1 m/s, the
Ball Screw lead is obtained as follows:

1X1000X 60
3000

Therefore, it is necessary to select a type with a lead of 20 mm or longer.
In addition, the Ball Screw and the motor can be mounted in direct coupling without using a reduc-
tion gear. The minimum resolution per revolution of an AC servomotor is obtained based on the
resolution of the encoder (1,000 p/rev; 1,500 p/rev) provided as a standard accessory for the AC
servomotor, as indicated below.
1000 p/rev(without multiplication)
1500 p/rev(without multiplication)
2000 p/rev(doubled)
3000 p/rev(doubled)
(
(

=20 mm

4000 p/rev(quadrupled)
6000 p/rev(quadrupled)
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To meet the minimum feed amount of 0.02 mm/pulse, which is the selection requirement, the follow-
ing should apply.
Lead 20mm —— 1000 p/rev
30mm —— 1500 p/rev
40mm —— 2000 p/rev
60mm —— 3000 p/rev
80mm —— 4000 p/rev

@ Selecting a Screw Shaft Diameter
Those Ball Screw models that meet the requirements defined in Section [Selecting Lead Angle Accu-
racy and Axial Clearance] on E115-70: a rolled Ball Screw with a screw shaft diameter of 32 mm
or less; and the requirement defined in Section [Selecting a Screw Shaft] on E115-70: a lead of
20, 30, 40, 60 or 80 mm (see Table20 on E115-35) are as follows.

Shaft diameter Lead

15mm —— 20mm
15mm —— 30mm
20mm —— 20mm
20mm —— 40mm
30mm —— 60mm

Since the screw shaft length has to be 1,200 mm as indicated in Section [Selecting a Screw Shaft]
on E15-70, the shaft diameter of 15 mm is insufficient. Therefore, the Ball Screw should have
a screw shaft diameter of 20 mm or greater.

Accordingly, there are three combinations of screw shaft diameters and leads that meet the require-
ments: screw shaft diameter of 20 mm/lead of 20 mm; 20 mm/40 mm; and 30 mm/60 mm.

® Selecting a Screw Shaft Support Method

Since the assumed type has a long stroke length of 1,000 mm and operates at high speed of 1 m/s,
select either the fixed-supported or fixed-fixed configuration for the screw shaft support.

However, the fixed-fixed configuration requires a complicated structure, needs high accuracy in the
installation.

Accordingly, the fixed-supported configuration is selected as the screw shaft support method.
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@ Studying the Permissible Axial Load
HCalculating the Maximum Axial Load

Guide surface resistance f=15 N (without load)
Table Mass m: =60 kg

Work Mass m. =20 kg

Frictional coefficient of the guide surface u=0.003

Maximum speed Viax=1 m/s
Gravitational acceleration g = 9.807 m/s?
Acceleration time t1=0.15s

Accordingly, the required values are obtained as follows.
Acceleration:

o= VtL = 6.67 m/s’
During forward acceleration:
Fai=pe (Mi+mz)g+f+(mi+m:)ea=550N
During forward uniform motion:
Fa:=pe(mi+my))g+f=17N
During forward deceleration:
Fas=pe (Mi+m)g+f—(mi+my)ea=-516N
During backward acceleration:
Fa:=—pe (mi+ m:) g—f—(m: + mz2) *a =550 N
During uniform backward motion:
Fas=—pe(mi+m;)g—f=—17N
During backward deceleration:
Fas=—pe (mi+mz)g—f+ (mi+m2)ea =516 N

Thus, the maximum axial load applied on the Ball Screw is as follows:
Famx = Fai = 550 N

Therefore, if there is no problem with a shaft diameter of 20 mm and a lead of 20 mm (smallest
thread minor diameter of 17.5 mm), then the screw shaft diameter of 30 mm should meet the re-
quirements. Thus, the following calculations for the buckling load and the permissible compressive
and tensile load of the screw shaft are performed while assuming a screw shaft diameter of 20 mm

and a lead of 20 mm.
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mBuckling Load on the Screw Shaft
Factor according to the mounting method 12=20 (see E115-38)
Since the mounting method for the section between the nut and the bearing, where buckling is

to be considered, is “fixed-fixed: “

Distance between two mounting surfaces £:=1100 mm (estimate)
Screw-shaft thread minor diameter di=17.5 mm
di* 17.5°

X 10 = 15500 N

- . 4 —
Pi=n: 07 X 10" =20X 1100°

EPermissible Compressive and Tensile Load of the Screw Shaft

P.=116 X d?=116 X 17.52 = 35500 N
Thus, the buckling load and the permissible compressive and the tensile load of the screw shaft are
at least equal to the maximum axial load. Therefore, a Ball Screw that meets these requirements

can be used without a problem.

® Studying the Permissible Rotational Speed
EMaximum Rotational Speed
e Screw shaft diameter: 20 mm; lead: 20 mm
Maximum speed Via=1 m/s
Lead Ph=20 mm

Vimax X 60 X 10°
Niaox = —————————— = 3000 min™'

Ph
e Screw shaft diameter: 20 mm; lead: 40mm
Maximum speed V=1 m/s
Lead Ph=40 mm

Vinax X 60 X 10°
Niax = ————=———— = 1500 min”™'

Ph
e Screw shaft diameter: 30mm; lead: 60mm
Maximum speed Via=1 m/s
Lead Ph=60 mm

Viax X 60 X 10° o
Nox = ———2——— = 1000 min
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EPermissible Rotational Speed Determined by the Dangerous Speed of the Screw Shaft
Factor according to the mounting method *.=15.1 (see E115-40)
Since the mounting method for the section between the nut and the bearing, where dangerous
speed is to be considered, is “fixed-supported:

Distance between two mounting surfaces £,=1100 mm (estimate)
e Screw shaft diameter: 20 mm; lead: 20 mm and 40 mm
Screw-shaft thread minor diameter +=17.5mm
d _
Ni = Ao X —2-10" = 15.1 X —L-2_ % 10" = 2180 min™
lo 1100
e Screw shaft diameter: 30mm; lead: 60mm
Screw-shaft thread minor diameter di=26.4mm
ds 26.4

Ni =X —— 10" =151 X == X 10" = 3294 min"'
17 1100

b

HPermissible Rotational Speed Determined by the DN Value
e Screw shaft diameter: 20 mm; lead: 20 mm and 40 mm (large lead Ball Screw)

Ball center-to-center diameter D=20.75 mm
_ 70000 _ 70000 - L
N2 = D 2075 3370 min
e Screw shaft diameter: 30 mm; lead: 60 mm (large lead Ball Screw)
Ball center-to-center diameter D=31.25 mm
_ 70000 _ 70000 - .
N2 = D 3125 2240 min

Thus, with a Ball Screw having a screw shaft diameter of 20 mm and a lead of 20 mm, the maximum
rotational speed exceeds the dangerous speed.

In contrast, a combination of a screw shaft diameter of 20 mm and a lead of 40 mm, and another
of a screw shaft diameter of 30 mm and a lead of 60 mm, meet the dangerous speed and the DN
value.

Accordingly, a Ball Screw with a screw shaft diameter of 20 mm and a lead of 40 mm, or with a
screw shaft diameter of 30 mm and a lead of 60 mm, is selected.

[Selecting a Nut]
® Selecting a Nut Model Number
Rolled Ball Screw models with a screw shaft diameter of 20 mm and a lead of 40 mm, or with a
screw shaft diameter of 30 mm and a lead of 60 mm, are large lead Rolled Ball Screw model WTF
variations.

WTF2040-2

(Ca=5.4 kN, Coa=13.6 kN)

WTF2040-3

(Ca=6.6 kN, Csa=17.2 kN)

WTF3060-2

(Ca=11.8 kN, Coa=30.6 kN)

WTF3060-3

(Ca=14.5 kN, C,a=38.9 kN)
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® Studying the Permissible Axial Load
Study the permissible axial load of model WTF2040-2 (Coa = 13.6 kN).
Assuming that this model is used in high-speed transfer equipment and an impact load is applied
during deceleration, set the static safety factor (fs) at 2.5 (see Table1 on E115-47).

Coia 13.6

. 25 5.44 KN =5440 N

The obtained permissible axial load is greater than the maximum axial load of 550 N, and therefore,
there will be no problem with this model.

ECalculating the Travel Distance

Maximum speed Voa=1 m/s
Acceleration time ti=0.15s
Deceleration time ts=0.15s
e Travel distance during acceleration
Vimax * 1 1X0.15
lia= 2—1 X 10° = T X 10° =75 mm

e Travel distance during uniform motion

Vmax't1+Vmax.t 1x015+1><015

&,g&-fﬂoa:moo— 5 X 10° = 850 mm
e Travel distance during deceleration
max ° X .
bso= Vz—ts x10°= 12015 S 400 = 75 mm

Based on the conditions above, the relationship between the applied axial load and the travel dis-
tance is shown in the table below.

. Applied axial load Travel distance
el Fau(N) fu(mm)

No.1: During
forward acceleration 550 &

No.2: During
forward uniform motion 17 850

No.3: During
forward deceleration -516 75

No.4: During
backward acceleration —2E i

No.5: During
uniform backward motion -1 850

No.6: During
backward deceleration 2l o

* The subscript (N) indicates a motion number.
Since the load direction (as expressed in positive or negative sign) is reversed with Fas, Fa: and Fas,

calculate the average axial load in the two directions.
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mAverage Axial Load
e Average axial load in the positive direction
Since the load direction varies, calculate the average axial load while assuming Fas «,s = ON.

3 3 3 3
Xt + Xl + X
Fr: = \/ Fai 1+ Fa {2 + Fas ls =225 N
Ui+ o+ bt ot U5+ s
e Average axial load in the negative direction
Since the load direction varies, calculate the average axial load while assuming Fas,».s = ON.

3
sz = \/|F83|3 X (3 + |Fa4|3X £4 + |F85|3 X ZS = 225 N
Ui+ b+ b+ lit s+ Lo
Since Fmi = Fmz, assume the average axial load to be Fn = Frni = Frno = 225 N.

ENominal Life

Load factor fu= 1.5 (see Table2 on E15-48)
Average load Fn=225N
Nominal life L (rev)
3
L=(_-Ca ) x10°
w - Fm
Assumed model Dynamic load rating Nominal life
number Ca(N) L(rev)
WTF 2040-2 5400 4.1X10°
WTF 2040-3 6600 7.47 X10°
WTF 3060-2 11800 4.27X10"
WTF 3060-3 14500 7.93X10"
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mAverage Revolutions per Minute
Number of reciprocations per minute n =8min"’'
Stroke ¢s=1000 mm
e Lead: Ph =40 mm
2XnX{s 2 X8 X1000

Nm = = =4 in”'
h 20 00 min

e Lead: Ph =60 mm

XnX
N, o 2XNXGs  2X8X1000 o
Ph 60

ECalculating the Service Life Time on the Basis of the Nominal Life
e WTF2040-2

Nominal life L=4.1X10° rev
Average revolutions per minute Nm =400 min™
x 9
Lh = L = 4.1x10 =171000 h
60 X Nm 60 X 400
e WTF2040-3
Nominal life L=7.47X10° rev
Average revolutions per minute Nm =400 min™
L A7 %X 10°
Lh = = 7.47X10 =311000 h
60 X Nm 60 X 400
e WTF3060-2
Nominal life L=4.27 X10" rev
Average revolutions per minute Nm = 267 min™
L . X 10
Lh = = 427X 10 =2670000 h
60 X Nm 60 X 267
e WTF3060-3
Nominal life L=7.93X10" rev
Average revolutions per minute Nm = 267 min™
L . X 10
Lh = = 7.93x 10 = 4950000 h

60 X Nm 60 X 267
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ECalculating the Service Life in Travel Distance on the Basis of the Nominal Life
e WTF2040-2

Nominal life L=4.1X10° rev
Lead Ph=40 mm
Ls=L X PhX 10°= 164000 km

e WTF2040-3
Nominal life L=7.47 X10° rev
Lead Ph=40 mm
Ls=L X PhX 10°=298800 km

e WTF3060-2
Nominal life L=4.27 X10" rev
Lead Ph= 60 mm
Ls=L X PhX 10° = 2562000 km

e WTF3060-3
Nominal life L=7.93X10" rev
Lead Ph= 60 mm

Ls =L X PhX 10° = 4758000 km

With all the conditions stated above, the following models satisfying the desired service life time of
30,000 hours are selected.

WTF 2040-2

WTF 2040-3

WTF 3060-2

WTF 3060-3
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[Studying the Rigidity]
Since the conditions for selection do not include rigidity and this element is not particularly neces-
sary, it is not described here.

[Studying the Positioning Accuracy]
® Studying the Lead Angle Accuracy
Accuracy grade C7 was selected in Section [Selecting Lead Angle Accuracy and Axial Clearance]
on E115-70.
C7 (travel distance error: £0.05mm/300mm)

® Studying the Axial Clearance
Since positioning is performed in a given direction only, axial clearance is not included in the positioning
accuracy. As a result, there is no need to study the axial clearance.

WTF2040: axial clearance: 0.1 mm

WTF3060: axial clearance: 0.14 mm

® Studying the Axial Rigidity
Since the load direction does not change, it is unnecessary to study the positioning accuracy on the
basis of the axial rigidity.

® Studying the Thermal Displacement through Heat Generation
Assume the temperature rise during operation to be 5C.
The positioning accuracy based on the temperature rise is obtained as follows:
Al = pXAt X¢
=12 X 10°X 5 X 1000
=0.06 mm

@ Studying the Orientation Change during Traveling
Since the ball screw center is 150 mm away from the point where the highest accuracy is required, it
is necessary to study the orientation change during traveling.
Assume that pitching can be done within £10 seconds because of the structure. The positioning er-
ror due to the pitching is obtained as follows:
Aa ={X sind
=150 X sin (£107)

=+ 0.007 mm
Thus, the positioning accuracy (Ap) is obtained as follows:
+ X
Ap = % +0.007 + 0.06 = 0.234 mm

Since models WTF2040-2, WTF2040-3, WTF3060-2 and WTF3060-3 meet the selection require-
ments throughout the studying process in Section [Selecting Lead Angle Accuracy and Axial Clear-
ance] on E115-70 to Section [Studying the Positioning Accuracy] on E115-79, the most
compact model WTF2040-2 is selected.
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[Studying the Rotational Torque]
® Friction Torque Due to an External Load
The friction toruque is obtained as follows:

_Fa-Ph  ,_ _17X40
T1_2TE'I7 A 2XwnX0.9

X1=120 N*mm

® Torque Due to a Preload on the Ball Screw
The Ball Screw is not provided with a preload.

® Torque Required for Acceleration
Inertial Moment
Since the inertial moment per unit length of the screw shaft is 1.23 X 102 kgecm?mm (see the spec-
ification table), the inertial moment of the screw shaft with an overall length of 1200 mm is obtained
as follows.
Js=1.23 X 10°X 1200 = 1.48 kg * cm?

=1.48 X 10 kg * m?

_40
2Xm

Ph
2Xm

2 2
J=(m1+mz)( )-A2X10’6+JS-A2=(60+20)( ) X 17X 10°+1.48 X 107 x 12
=3.39 X 10 kg *m’
Angular acceleration:

,_ 2n*Nm _ 2nX1500 _
©'= 50+t - 60x0.15 - 1050 rad/s’
Based on the above, the torque required for acceleration is obtained as follows.
To=(J+Jn) Xo"=(3.39 X 10°+1 X 10°) X 1050 =4.61N * m
=461 X 10°N +mm
Therefore, the required torque is specified as follows.
During acceleration
Te=Ti+T>=120 +4.61X10°=4730 N * mm
During uniform motion
T=T:=120 N * mm
During deceleration
Te=T—T2=120-4.61X10°=-4490 N - mm
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[Studying the Driving Motor]
® Rotational Speed
Since the Ball Screw lead is selected based on the rated rotational speed of the motor, it is unneces-

sary to study the rotational speed of the motor.
Maximum working rotational speed : 1500 min™'
Rated rotational speed of the motor: 3000 min™

® Minimum Feed Amount
As with the rotational speed, the Ball Screw lead is selected based on the encoder normally used for

an AC servomotor. Therefore, it is unnecessary to study this factor.
Encoder resolution: 1000 p/rev.
Doubled: 2000 p/rev

® Motor Torque
The torque during acceleration calculated in Section [Studying the Rotational Torque] on E115-
80 is the required maximum torque.

Twax = 4730 N e mm
Therefore, the instantaneous maximum torque of the AC servomotor needs to be at least 4,730
N-mm.

® Effective Torque Value
The selection requirements and the torque calculated in Section [Studying the Rotational Torque] on

E115-80 can be expressed as follows.
During acceleration:
T«=4730 N * mm

tt=0.156s

During uniform motion:
Te=120 N » mm
.=0.85s

During deceleration:
Ty =4490 N « mm
t:=0.15s
When stationary:
Ts=0
tw=26s
The effective torque is obtained as follows, and the rated torque of the motor must be 1305 Nemm or
greater.

T _\/Tﬁ-n +T b+ T b+ T e _\/ 4730° X 015 + 120° X 0.85 + 4490° X 0.15 +0
me = bt+ts+te - 0.15 +0.85 +0.15 + 26
=1305N -mm
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® Inertial Moment
The inertial moment applied to the motor equals to the inertial moment calculated in Section [Studying

the Rotational Torque] on E115-80.

J=3.39 X 10° kg * m?
Normally, the motor needs to have an inertial moment at least one tenth of the inertial moment ap-
plied to the motor, although the specific value varies depending on the motor manufacturer.
Therefore, the inertial moment of the AC servomotor must be 3.39 X 10~kg-m? or greater.

The selection has been completed.
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Vertical Conveyance System

[Selection Conditions]

Table Mass ms =40kg
Work Mass m: =10kg
Stroke length {=600mm
Maximum speed Vmnax=0.3m/s
Acceleration time ti=0.2s
Deceleration time ts=0.2s
Number of reciprocations per minute
n =5min”
Backlash 0.1mm

Positioning accuracy  +0.7mm/600mm
Positioning accuracy repeatability

+0.05mm
Minimum feed amount s = 0.01mm/pulse
Service life time 20000h
Driving motor AC servo motor

Rated rotational speed: 3,000 min”
Inertial moment of the motor

Jn =5X10° kgem?
Reduction gear None (direct coupling)
Frictional coefficient of the guide surface

u =0.003 (rolling)
Guide surface resistance

f=20 N (without load)

[Selection Items]

Screw shaft diameter

Lead

Nut model No.

Accuracy

Axial clearance

Screw shaft support method
Driving motor
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[Selecting Lead Angle Accuracy and Axial Clearance]
® Selecting the Lead Angle Accuracy
To achieve positioning accuracy of +0.7mm/600mm:

+0.7 _ +0.35
600 300

The lead angle accuracy must be +0.35mm/300 mm or higher.

Therefore, the accuracy grade of the Ball Screw (see Table1 on E115-20) needs to be C10
(travel distance error: £0.21 mm/300 mm).

Accuracy grade C10 is available for low priced, Rolled Ball Screws. Assume that a Rolled Ball Screw
is selected.

@ Selecting the Axial Clearance

The required backlashes is 0.1 mm or less. However, since an axial load is constantly applied in a
single direction with vertical mount, the axial load does not serve as a backlash no matter how large
it is.

Therefore, a low price, rolled Ball Screw is selected since there will not be a problem in axial clear-
ance.

[Selecting a Screw Shaft]

® Assuming the Screw Shaft Length

Assume the overall nut length to be 100 mm and the screw shaft end length to be 100 mm.

Therefore, the overall length is determined as follows based on the stroke length of 600mm.
600 + 200 = 800 mm

Thus, the screw shaft length is assumed to be 800 mm.

® Selecting the Lead
With the driving motor’s rated rotational speed being 3,000 min™ and the maximum speed 0.3 m/s, the
Ball Screw lead is obtained as follows:

0.3X60Xx1000
3000

Therefore, it is necessary to select a type with a lead of 6mm or longer.
In addition, the Ball Screw and the motor can be mounted in direct coupling without using a reduc-
tion gear. The minimum resolution per revolution of an AC servomotor is obtained based on the
resolution of the encoder (1,000 p/rev; 1,500 p/rev) provided as a standard accessory for the AC
servomotor, as indicated below.
1000 p/rev(without multiplication)
1500 p/rev(without multiplication)
2000 p/rev(doubled)
3000 p/rev(doubled)
(
(

=6 mm

4000 p/rev(quadrupled)
6000 p/rev(quadrupled)
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To meet the minimum feed amount of 0.010mm/pulse, which is the selection requirement, the follow-
ing should apply.
Lead 6mm —— 3000 p/rev
8mm —— 4000 p/rev
10mm —— 1000 p/rev
20mm —— 2000 p/rev
40mm —— 2000 p/rev
However, with the lead being 6 mm or 8 mm, the feed distance is 0.002 mm/pulse, and the starting pulse of
the controller that issues commands to the motor driver needs to be at least 150 kpps, and the cost of the
controller may be higher.
In addition, if the lead of the Ball Screw is greater, the torque required for the motor is also greater, and
thus the cost will be higher.
Therefore, select 10 mm for the Ball Screw lead.

® Selecting the Screw Shaft Diameter
Those Ball Screw models that meet the lead being 10 mm as described in Section [Selecting Lead
Angle Accuracy and Axial Clearance] on EI15-84 and Section [Selecting a Screw Shaft] on
E115-84 (see Table20 on E115-35) are as follows.

Shaft diameter Lead

15mm —— 10mm
20mm —— 10mm
25mm —— 10mm

Accordingly, the combination of a screw shaft diameter of 15 mm and a lead 10 mm is selected.

® Selecting the Screw Shaft Support Method
Since the assumed Ball Screw has a stroke length of 600 mm and operates at a maximum speed

of 0.3 m/s (Ball Screw rotational speed: 1,800 min™), select the fixed-supported configuration for the
screw shaft support.
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@ Studying the Permissible Axial Load
ECalculating the Maximum Axial Load
Guide surface resistance =20 N (without load)

Table Mass m: =40 kg
Work Mass mz =10 kg
Maximum speed Vinax=0.3 m/s
Acceleration time ti=0.2s

Accordingly, the required values are obtained as follows.
Acceleration

Y
th

During upward acceleration:

Fai=(m:+ m.) g + f+ (M1 + m2) *a. = 585 N
During upward uniform motion:

Fa;=(mi+my)eg+f=510N
During upward deceleration:

Fas=(m:+m.) g +f—(mi + m2) *a =435 N
During downward acceleration:

Fa:=(m:i+ m:) eg—f— (M + m) *a =395 N
During downward uniform motion:

Fas=(m:+m)sg—-f=470N
During downward deceleration:

Fas = (m: + mz) og — f + (M1 + m2) *a. = 545 N
Thus, the maximum axial load applied on the Ball Screw is as follows:

Famx = Fa: =585 N

mBuckling Load of the Screw Shaft
Factor according to the mounting method 12=20 (see E115-38)

Since the mounting method for the section between the nut and the bearing, where buckling is
to be considered, is “fixed-fixed: ”

Distance between two mounting surfaces £:=700 mm (estimate)
Screw-shaft thread minor diameter di=12.5 mm

d:’ 12.5*
Pi=nes —7 X 104:20XWX 10" = 9960 N

EPermissible Compressive and Tensile Load of the Screw Shaft

P.=116d =116 X 12.52=18100 N
Thus, the buckling load and the permissible compressive and tensile load of the screw shaft are at
least equal to the maximum axial load. Therefore, a Ball Screw that meets these requirements can
be used without a problem.
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® Studying the Permissible Rotational Speed
EMaximum Rotational Speed
e Screw shaft diameter: 15mm; lead: 10mm

Maximum speed Vinax=0.3 m/s
Lead Ph=10 mm
Vinax X 60 X 10 L
Nmax = Ph = 1800 min
EPermissible Rotational Speed Determined by the Dangerous Speed of the Screw Shaft
Factor according to the mounting method 1.=15.1 (see E115-40)

Since the mounting method for the section between the nut and the bearing, where dangerous
speed is to be considered, is “fixed-supported: ”

Distance between two mounting surfaces £,=700 mm (estimate)
e Screw shaft diameter: 15mm; lead: 10mm
Screw-shaft thread minor diameter di=12.5 mm
d1 7 12 5 7 ~1
N+ = ko X 100 =151 X - X 10" = 3852 min
T 700°

EPermissible Rotational Speed Determined by the DN Value
e Screw shaft diameter: 15mm; lead: 10mm (large lead Ball Screw)

Ball center-to-center diameter D=15.75 mm
_ 70000 _ 70000 - _
N2 = D 15.75 4444 min

Thus, the dangerous speed and the DN value of the screw shaft are met.

TR E115-87
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[Selecting a Nut]
® Selecting a Nut Model Number
The Rolled Ball Screw with a screw shaft diameter of 15 mm and a lead of 10 mm is the following
large-lead Rolled Ball Screw model.
BLK1510-5.6
(Ca=9.8 kN, Coa=25.2 kN)

@ Studying the Permissible Axial Load

Assuming that an impact load is applied during an acceleration and a deceleration, set the static
safety factor (fs) at 2 (see Table1 on E115-47).

Coa _ 25.2

. — T 12.6 KN = 12600 N

The obtained permissible axial load is greater than the maximum axial load of 585 N, and therefore,
there will be no problem with this model.

Famax =

® Studying the Service Life

HCalculating the Travel Distance
Maximum speed Vinax=0.3 m/s
Acceleration time ti=0.2s
Deceleration time  t:=0.2s

e Travel distance during acceleration

- Vmax' t 0.3X0-2

-71 X 10° = X 10° = 30 mm

e Travel distance during uniform motion

Vinax * {1+ Vinax * 0.3X0.2+0.3X0.2

ls=ls — =" 2 % 10° = 600 — X 10° = 540 mm
2 2
e Travel distance during deceleration
max ° . x .
6= V2—t3><103= % X 10° = 30 mm

Based on the conditions above, the relationship between the applied axial load and the travel dis-
tance is shown in the table below.

Motion ApplielgaNa();\ila)\I load Travzl( rc:]irs;?nce
No1: During upward acceleration 585 30
No2: During upward uniform motion 510 540
No3: During upward deceleration 435 30
No4: During downward acceleration 395 30
No5: During downward uniform motion 470 540
No6: During downward deceleration 545 30

* The subscript (N) indicates a motion number.
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Point of Selection

Examples of Selecting a Ball Screw

mAverage Axial Load

Fm=\/2>1 . (Faws'f1+ Fa23'€z+Fa33'fs+Fa43'€4+Fasa'€s+Fa63’{’e)=492N

S

ENominal Life

Dynamic load rating Ca=9800 N

Load factor fu= 1.5 (see Table2 on E115-48)
Average load Fn=492 N

Nominal life L (rev)

3 3
L= i) X 10° = (&)xme:z.uxmgrev
fw - Fm 15X 492

mAverage Revolutions per Minute

Number of reciprocations per minute n=5min"
Stroke £s=600 mm
Lead Ph=10 mm
2XnX/{, 2 X 5X600 .

Nim = > = =600 min”

Ph 10

ECalculating the Service Life Time on the Basis of the Nominal Life

Nominal life L=2.34X10° rev
Average revolutions per minute N =600 min”

L 2.34 X 10°
Lh = = = 65000 h

60 * Nm 60 X 600

ECalculating the Service Life in Travel Distance on the Basis of the Nominal Life
Nominal life L=2.34X10° rev

Lead Ph=10 mm
Ls=L X PhX 10°=23400 km

With all the conditions stated above, model BLK1510-5.6 satisfies the desired service life time of
20,000 hours.

TR E115-89
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[Studying the Rigidity]
Since the conditions for selection do not include rigidity and this element is not particularly neces-
sary, it is not described here.

[Studying the Positioning Accuracy]
@ Studying the Lead Angle Accuracy
Accuracy grade C10 was selected in Section [Selecting Lead Angle Accuracy and Axial Clearance]
on E15-84.
C10 (travel distance error: +0.21mm/300mm)

® Studying the Axial Clearance
Since the axial load is constantly present in a given direction only because of vertical mount, there is
no need to study the axial clearance.

® Studying the Axial Rigidity
Since the lead angle accuracy is achieved beyond the required positioning accuracy, there is no
need to study the positioning accuracy determined by axial rigidity.

@ Studying the Thermal Displacement through Heat Generation
Since the lead angle accuracy is achieved beyond the required positioning accuracy, there is no
need to study the positioning accuracy determined by the heat generation.

@ Studying the Orientation Change during Traveling
Since the lead angle accuracy is achieved at a much higher degree than the required positioning ac-
curacy, there is no need to study the positioning accuracy.

[Studying the Rotational Torque]
® Frictional Torque Due to an External Load
During upward uniform motion:

Fa:*Ph _ 510X 10

Ti= 2XnXn - 2XnX09 =900 N *mm
During downward uniform motion:
T, = FasePh _ 470X 10 =830 N*mm

2XnXn 2XuX0.9

® Torque Due to a Preload on the Ball Screw
The Ball Screw is not provided with a preload.
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Point of Selection

Examples of Selecting a Ball Screw

® Torque Required for Acceleration
Inertial Moment:
Since the inertial moment per unit length of the screw shaft is 3.9 X 10* kgecm?’’mm (see the speci-
fication table), the inertial moment of the screw shaft with an overall length of 800mm is obtained as
follows.
Js=3.9 X 10X 800 = 0.31 kg * cm®

=0.31 X 10* kg * m?

Ph
2Xm

=1.58 X 10"'kg * m’
Angular acceleration:

,_ 2n*Nmax _ 2rn X 1800
©=760-t T 60x02

Based on the above, the torque required for acceleration is obtained as follows.
To=(J +Jn) *0” =(1.58 X 10*+5 X 10°) X 942 = 0.2 Nem = 200 Nmm
Therefore, the required torque is specified as follows.
During upward acceleration:
Tw =T:i+ T3=900 + 200 = 1100 Nemm
During upward uniform motion:
Tu =T+ =900 Nemm
During upward deceleration:
Tg1 = T+— Ta =900 — 200 = 700 Nemm
During downward acceleration:
Te =630 Nemm
During downward uniform motion:
Te =830 Nemm
During downward deceleration:
Tee = 1030 Nemm

10
2X

2 2
)-A2><10’6+J5-A2=(40+10)( n)x12><10*6+o.31><1o4><12

J =(m1+mz)(

= 942 rad/s?
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[Studying the Driving Motor]
® Rotational Speed
Since the Ball Screw lead is selected based on the rated rotational speed of the motor, it is unneces-
sary to study the rotational speed of the motor.
Maximum working rotational speed : 1800 min™
Rated rotational speed of the motor: 3000 min~

® Minimum Feed Amount
As with the rotational speed, the Ball Screw lead is selected based on the encoder normally used for
an AC servomotor. Therefore, it is unnecessary to study this factor.

Encoder resolution: 1000 p/rev.

® Motor Torque
The torque during acceleration calculated in Section [Studying the Rotational Torque] on E115-
90 is the required maximum torque.
Tmax = Tkt = 1100 Nemm
Therefore, the maximum peak torque of the AC servomotor needs to be at least 1100 N-mm.

® Effective Torque Value
The selection requirements and the torque calculated in Section [Studying the Rotational Torque] on
E115-90 can be expressed as follows.
During upward acceleration:
T = 1100 Nemm

tt=02s

During upward uniform motion:
Tu =900 Nemm
t.=18s

During upward deceleration:
Tgr = 700 Nemm
t:=02s

During downward acceleration:
Twe = 630 Nemm
tt=02s

During downward uniform motion:
T = 830 Nemm
t.=18s

During downward deceleration:
Tee = 1030 Nemm
t:=02s

When stationary(m.=0):
Ts =658 Nemm
t.=76s
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Point of Selection
Examples of Selecting a Ball Screw

The effective torque is obtained as follows, and the rated torque of the motor must be 743 Nemm or
greater.

T _ \/Tm2 st + Tnz st Tg12 st Tk22 ° t1+T|22 st ng2 st Ts2 ot
me = ttttttttttttt

_ \/ 1100°X 0.2+ 900* X 1.8 +700° X 0.2 +630° X 0.2+ 830> X 1.8 +1030* X 0.2 + 658> X 7.6
N 02+18+02+02+18+02+7.6

=743 N *mm

® Inertial Moment
The inertial moment applied to the motor equals to the inertial moment calculated in Section [Studying

the Rotational Torque] on E115-90.

J=1.58 X 10* kg « m?
Normally, the motor needs to have an inertial moment at least one tenth of the inertial moment ap-
plied to the motor, although the specific value varies depending on the motor manufacturer.
Therefore, the inertial moment of the AC servomotor must be 1.58 X 10-°kg-m? or greater.

The selection has been completed.
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Ball Screw

Options
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Contaminaton Protection

If foreign material enters the interior of the ball screw, abnormal levels of abrasion and ball clogging
are more likely to occur. This can also shorten the overall lifespan of the product.

As such, foreign material needs to be prevented from entering. If there is a chance that foreign ma-
terial may get in, it is important to choose an effective contamination protection product that suits the

usage conditions.

Screw shaft

Labyrinth seal =

Labyrinth seal //Q“\"‘\‘ e
Symbol: RR S s\\}\\\ysl

N15-338

Brush seal
(Rolled Ball Screw)
Symbol: ZZ

N15-338

Wiper ring
Symbol: WW

315-339~

Screw shaft

Thin film seal
(SDA-V only)
Symbol: TT
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Options

Lubrication

o

J F AVAMVAA
Bellows |
Screw cover | \(// Al \
RIS AVAVAAY

il
Screw cover ] Bellows

15-341

DO ||

Lubrication

To maximize the performance of the Ball Screw, it is necessary to select a lubricant and a lubrication
method according to the conditions.

For types of lubricants, characteristics of lubricants and lubrication methods, see the section on “Ac-
cessories for Lubrication” on [N24-2.

Also, QZ Lubricator is available as an optional accessory that significantly increases the mainte-
nance interval.

QZ Lubricator Ball screw shaft
QZ fixing screw

Ball screw nut

QZ Lubricator A15-342~

Corrosion Resistance (Surface Treatment, etc.)

Depending on the service environment, the Ball Screw requires corrosion resistance treatment or a
different material. For details of corrosion resistance treatment and material change, contact THK.
(see E10-18)

TR E115-97
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Contamination Protection Seal for Ball Screws

If the Ball Screw is used in an atmosphere free from foreign material but with suspended dust, a
labyrinth seal (with symbol RR) and a brush seal (with symbol ZZ) can be used as contamination

protection accessories.
The labyrinth seal is designed to maintain a slight clearance between the seal and the screw shaft

raceway so that torque does not develop and no heat is generated, though its effect in contamina-

tion protection is limited.
With Ball Screws except the large lead and super lead types, there is no difference in nut dimen-

sions between those with and without a seal.

Labyrinth seal Brush seal
Symbol: RR (Precision Ball Screw) Symbol: ZZ (Rolled Ball Screw)
(Rolled Ball Screw Model JPF)

Screw shaft

Labyrinth seal

&\\)N\\;)\BE;;/) screw nut
o Q)

=

®

Labyrinth seal Brush seal
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Options
Wiper Ring W

Wiper Ring W

@For the supported models and the ball screw nut dimension with Wiper ring W attached, see 115-344 to 115-351.

With the wiper ring W, special resin with high wear resistance and low dust generation removes foreign material and prevents foreign
material from entering the ball screw nut while elastically contacting the circumference of the ball screw shaft and the screw thread.

Seal snap ring
Wiper ring

Spring Multi-slit

Foreign material

Q

"Ball screw shaft
—

Seal snap ring

i i-sli
l"{q//..& Multi-slit

ke
\‘\.\ﬁ/

</

Ball screw shaft

Ball screw nut

Rotational direction
Detail view of section A

Appearance Drawing Structural Drawing

[Features]

e A total of eight slits on the circumference remove foreign materials in succession, and prevent en-
trance of foreign material.

e Contacts the ball screw shaft to reduce the flowing out of grease.

e Contacts the ball screw shaft at a constant pressure level using a spring, thus to minimize the
heat generation.

e Since the material is highly resistant to the wear and the chemicals, its performance will not easily be
deteriorated even if it is used over a long period.

. (suondp) maiog jjeg

Can be attached together with QZ Lubricator.
For the applicable models and the ball screw nut dimensions after wiper ring W is attached, see [815-344.

Seal snap ring
Wiperring o~

Wiper ring

Seal sn%

QZ Lubricator + Wiper ring

Model number coding
BIF2505V-5 QZ WW GO0 +1000L C5
-1 T T

With QZ With wiper ring W
Lubricator

(*) See A15-344.
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® Test in an environment exposed to contaminated environment
[Test conditions]

ltem Description
Model No. BIF3210V-5G0+1500LC5
Maximum -
rotational speed 1000min
Maximum speed 10m/min
Maximum
circumferential speed 1.8m/s
Time constant 60ms
Dowel 1s
Stroke 900mm
Load
(through internal load) 1.31kN
THK AFG Grease 8cm?®
GiRase (Initial lubrication to the ball screw nut only.)
Foundry dust FCD400 average particle diameter: 250um
Volume of foreign
material per shaft 5g/h

[Test result]

o Type with wiper ring

Type with Slight flaking occurred in the ball screw shaft
wiper ring at travel distant of 1,000 km.
) e Type with labyrinth seal
Type with . .
labyrinth seal Flaking occurred throughout the circumfer-
I T 1T 1T T T 1 ence of the screw shaft raceway at travel
0200 400 600 800 1000 1200 1400 1600 1800 2000 distance of 200 km. _
Distance traveled (km) Flaking occurred on the balls after traveling
‘ [ No problem [ Flaking occurrs on the ball screw shatt raceway [ Flaking occurrs on the ball ‘ 1,500 km.
Change in the ball after traveling 2000 km 12 ‘ ‘
1) Type with wiper rin 2) Type with labyrinth seal
() Typ P 9 1@ Typ y /E~107 —— Type with labyrinth seal A
2 || —=— Type with wiper ring
T
o
56 v
g 4 //
2 -
@Discolored, but no breakage @Flaking occurs '//‘
0 500 1000 1500 2000

Distance traveled (km)

e Type with wiper ring
Wear of balls at a travel distance of 2,000 km: 1.4
nm.

e Type with labyrinth seal
Starts to be worn rapidly after 500 km, and the
ball wear amount at the travel distance of 2,000
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® Heat Generation Test

[Test conditions]

[Test result]

Options

Dust Cover for Ball Screws

Item Description o
Model No. BLK3232-3.6G0+1426LC5 Tg/ 60,
Maximum - ®
rotational speed 1000min 1] 50
Maximum speed 32m/min § 40 —
Maximum 5 l_;}g.’—a
. ) 1.7m/s < 30
circumferential speed 5
Time constant 100ms o 20, With wiver
o ——
Stroke 1000mm E thwiperring
T 10 —a— Without seal
Load 0.98kN g
(through internal load) ) IS 00 15 ) 4\5 6\0 7\5 %
D
Grease THK AFG Grease 5cm?® = . .
(contained in the ball screw nut) Travel time (min) .
Unit: T
Item With wiper ring Without seal
Heat generation
temperature 871 34.5
Temperature
- 12.2 8.9

Dust Cover for Ball Screws

Bellows/Screw cover

. (suondp) maiog jjeg

In the case of an environment with much dust and foreign material, be sure to prevent intrusion of
foreign material by using bellows, a screw cover or the like. The contamination protection can be
increased by also using a contamination protection seal. For details, contact THK. When conferring
with us, please use the bellows specifications (I315-352).

22l i
T A [
Screw cover ] Bellows

Dust cover
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QZ Lubricator

@For the supported models and the ball screw nut dimension with QZ attached, see 115-344 to 115-351.

QZ Lubricator feeds a right amount of lubricant to the raceway of the ball screw shaft. This allows
an oil film to be constantly formed between the balls and the raceway, improves lubricity and signifi-
cantly extends the lubrication maintenance interval.

The structure of QZ Lubricator consists of three major components: (1) a heavily oil-impregnated
fiber net (stores the lubricant), (2) a high-density fiber net (applies the lubricant to the raceway) and (3)
an oil-control plate (adjusts the oil flow). The lubricant contained in the QZ Lubricator is fed by the
capillary phenomenon, which is used also in felt pens and many other products.

QZ Lubricator  Ball screw shaft (DHeavily oil-impregnated fiber net
QZ fixing screw
Jﬁg Sealed case Ball screw nut

)

Appearance Drawing Structural Drawing

Ball screw nut

Air ventote)

[Features]
e Since it supplements an oil loss, the lubrication maintenance interval can be significantly extended.

e Since the right amount of lubricant is applied to the ball raceway, an environmentally friendly lubri-

cation system that does not contaminate the surroundings is achieved.
Note) Some types of QZ have a vent hole. Be careful not to block the hole with grease or other obstructions.

Model number coding
BIF2505V-5 QZ WW GO +1000L C5
-1 T 1

With QZ With wiper ring W
Lubricator

(*) See M15-344.
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Options
QZ Lubricator
@ Significantly extended maintenance interval

Since QZ Lubricator continuously feeds a lubricant over a long period, the maintenance interval can
be significantly extended.

QZ Lubricator only No anomaly observed after running 10000km

0 2000 4000 6000 8000 10000

Distance traveled [Linear travel distance] (km)
[Test conditions]

Item Description
Ball Screw BIF2510V
s
Maximum speed 25m/min
Stroke 500mm
Load Internal preload only

® Environmentally friendly lubrication system
Since QZ Lubricator feeds the right amount of lubricant directly to the raceway, the lubricant can effectively
be used without waste.

I I
Model No.: BIF3610V-5G0+1500LC5

3 Traveling speed: 20km/d
Ti | di : 2500k
QZ Lubricator ravel distance: 2500km

Forced lubrication 15000

0 5000 10000 15000
Amount of oil (cm?)

Forced lubrication
0.25cm’/3minX24hX125d
=15000cm’

QZ Lubricator + THK AFA Grease

32cm’
(QZ Lubricator attached to both ends of
the ball screw nut)

1
Reduced to approx.—
470

1Al E115-103
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Mounting Procedure and Maintenance Ball Screw

Mounting Procedure
Installing the Support Unit

(1) Install the fixed side Support Unit with the screw shaft.

(2) After inserting the fixed side Support Unit, secure the lock nut using the fastening set piece and
the hexagonal socket-head setscrews.

(3) Attach the supported side bearing to the screw shaft and secure the bearing using the snap ring,
and then install the assembly to the housing on the supported side.

Note1) Do no disassemble the Support Unit.

Note2) When inserting the screw shaft to the Support Unit, take care not to let the oil seal lip turn outward.

Note3) When securing the set piece with a hexagonal socket-head setscrew, apply an adhesive to the hexagonal socket-
head setscrew before tightening it in order to prevent the screw from loosening. If planning to use the product in a
harsh environment, it is also necessary to take a measure to prevent other components/parts from loosening. Contact
THK for details.

Snap ring Hexagonal socket-head setscrew
Bearing
— /./ ]
=
T .l

Supported side Fixed side

Installation onto the Table and the Base

(1) If using a bracket when mounting the ball screw nut to the table, insert the nut into the bracket
and temporarily fasten it.

(2) Temporarily fasten the fixed side Support Unit to the base.
In doing so, press the table toward the fixed side Support Unit to align the axial center, and ad-
just the table so that it can travel freely.

e If using the fixed side Support Unit as the reference point, secure a clearance between the ball
screw nut and the table or inside the bracket when making adjustment.

e If using the table as the reference point, make the adjustment either by using the shim (for a
square type Support Unit), or securing the clearance between the outer surface of the nut and
the inner surface of the mounting section (for a round type Support Unit).

(3) Press the table toward the fixed-side Support Unit to align the axial center. Make the adjustment
by reciprocating the table several times so that the nut travels smoothly throughout the whole
stroke, and temporarily secure the Support Unit to the base.

Table Bracket

Supported side support unit / f Fi)7d side support unit

oy
Il
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Mounting Procedure and Maintenance

Mounting Procedure

Checking the Accuracy and Fully Fastening the Support Unit

While checking the runout of the ball screw shaft end and the axial clearance using a dial gauge,
fully fasten the ball screw nut, the nut bracket, the fixed side Support Unit and the supported-side
Support Unit, in this order.

Adjust the nut by moving the table so that the nut

Measure the axial clearance  rgyels smoothly throughout the whole stroke. Measure the runout
- -
i l T I G rm
) | ‘ \ T ]
1. i i ‘ \ . J

(
__[mx
—

Connection with the Motor

(1) Mount the motor bracket to the base.

(2) Connect the motor and the ball screw using a coupling.
Note) Make sure the mounting accuracy is maintained.

MaIos |leg

(3) Thoroughly perform the break-in for the system.

Coupling Motor
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Maintenance Method

Amount of Lubricant

If the amount of the lubricant to the Ball Screw is insufficient, it may cause a lubrication breakdown,
and if it is excessive, it may generate heat and increase resistance. It is necessary to select an
amount that meets the conditions.

[Grease]
The feed amount of grease is generally approximately one third of the spatial volume inside the nut.
For details on feed amount of grease, contact THK.

[Oil]

Table 1 shows a guideline for the feed amount of oil.

Note, that the amount varies according to the stroke, the oil type and the conditions (e.g., sup-
pressed heat generation).

Table1 Guideline for the Feed Amount of Oil
(Interval: 3 minutes)

Shaft diameter (mm) Amount of lubricant (cc)

4t08 0.03

10 to 14 0.05

15to0 18 0.07

20to 25 0.1

28 to 32 0.15

36 to 40 0.25

45 to 50 0.3

55 to 63 0.4

70 to 100 0.5
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Model No. Ball Screw

Model Number Coding

The model number configuration for ball screws differs depending on the type.Table2 Refer to the
corresponding configuration example shown in Table4.

THK can also provide shaft end shapes matched to support units. These can also be denoted in the
symbols, which should be used for this purpose.

[Precision ball screw types and sample model number configurations]

Table2
Model number
Model No. Shaft end shape coding
SBN-V, SBK, SDA-V, HBN, SBKH, BIF-V, BNFN-V/BNFN,
MDK, MBF, BNF-V/BNF, DIK, DKN, BLW, DK, MDK, WHF, [1]
BLK, WGF, BNT Fixed Side : H, J
Unfinished Shaft Ends A | MBF, MDK, BNF, BIF Supported Side : K o
Precision |Unfinished Shaft Ends B |BNF, BIF
Finished Shaft Ends BNK Y [3]
Fixed Side : H, J
Rotary Ball Screw BLR, DIR Supported Side : K [4]
Ball Screw/Spline BNS-A, BNS, NS-A, NS — [5]
e
[Rolled ball screw types and sample model number configurations] ;
Table3 Q
2
Model number
Model No. Shaft end shape coding
Unfinished Shaft Ends MTF [6] -
Ball screw nut and
screw shaft combination JPF, BTKV, MTF, WHF, BLK, Fixed Side : H, J [71
WTF, CNF, BNT H,
Rolled products Supported Side : K
olle Rotary Ball Screw BLR [8]
Standalone screw shafts |TS
a 9
Standalone ball screw nuts g-ll_-g V. BLK, WTF, CNF, BNT, — [s]

[Support unit, nut bracket and lock nut types and sample model number configurations]

Table4
Model number
Model No. Shaft end shape coding
Support Unit EK, BK, FK, EF, BF, FF —
Nut brackets for BNK MC — [10]
Lock Nut RN —
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[1 Precision Ball Screw]
® Models SBN-V, SBK, SDA-V, HBN, SBKH, BIF-V, BNFN-V/BNFN, MDK, MBF, BNF-V/
BNF, DIK, DKN, BLW, DK, MDK, WHF, BLK, WGF and BNT

BIF 25 05 L -5 RRGO0 +620L C5-H1K -G
-1Tr T T T T 1T 1 -1 T -1

Model No.

Direction of nut flange orientation
No symbol: faces fixed side
G: faces supported side (Note)
Recommended Shaft Ends Shapes (*1)
H, J: fixed side symbol
K: supported side symbol
Accuracy symbol

Overall screw shaft length (in mm)

Symbol for clearance in the axial direction

Seal symbol
No symbol: without seal
RR: labyrinth seal on both ends(-2)

No. of circuits (Rows X turns)

Threading direction

No symbol: right-hand thread L: left-hand thread
RL: Right and left hand thread

Lead (in mm)

Screw shaft outer diameter (in mm)

(*1) See 15-324 to 15-329.
(*2) See E115-96.

Note) The ball nut flange faces the fixed side unless otherwise specified.
If desiring the flange to face the supported side, add symbol G in the end of the Ball Screw model number when placing an order.

[2 Precision Ball Screw Unfinished Shaft Ends]
® Models BIF, MDK, MBF and BNF

BIF2505-5RRGO+720LC5$

Unfinished shaft ends code (A or B)

Refer to Bd15-110 for the corresponding model number.
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Model No.

[3 Precision Ball Screw Finished Shaft Ends]
® Model BNK

BNK2020-5+620LC5_Y_

Finished shaft ends code

Refer to 315-136 for the corresponding model number.

[4 Rotary Ball Screw]
® Models BLR and DIR

BLR2020-3.6 KUU G1 +1000L C5

T T -1
Model No. T Symbol for clearance Accuracy symbol
in the axial directi
Flange orientation 1 fhe axal drection Overall screw shaft

symbol Symbol for length (in mm)

support bearing seal

[5 Ball Screw/Spline]
® Models BNS-A, BNS, NS-A and NS

BNS2525 +600L

T
Model No. Overall shaft length (in mm)

[6 Rolled Ball Screw Unfinished Shaft Ends]
® Model MTF

MTF 08 02 +250L C7T- H1

Model No. Overall shaft Iength Recommended Shaft Ends Shapes
(in mm) (See 15-324~ onward)

Screw shaft Lead Symbol for ball screw shaft
outer diameter (in mm) Accuracy symbol (No symbol for Normal Grade)
(in mm)

1Al E115-109
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[7 Rolled Ball Screw]

® Models BTK-V, MTF, WHF, BLK, WTF, CNF and BNT(Rolled)

e Combination of the Ball Screw Nut and the Screw Shaft

BTK1405V2 6 ZZ +500L C7 T - H

Model No.

S — Recommended Shaft
—‘7 Ends Shapes (See B115-324~ onward)

Symbol for rolled shaft

Accuracy symbol (seeB115-12) (no symbol for class C10)

Overall screw shaft length (in mm)

Seal symbol
no symbol: without seal
ZZ: brush seal attached to both ends of the ball screw nut (seel15-336)

[8 Rolled Ball Screw]
® Model JPF

¢ Rolled Ball Screw model JPF

JPF1404-4 RR GO +500L C7 T

_
Model number

—|_ Symbuol for rolled shaft

Accuracy symbol (see115-12) (no symbol for class C10)

Overall screw shaft length (in mm)

Axial clearance symbol

Seal symbol
no symbol: without seal
RR: Labyrinth seal attached to both ends of the ball screw nut (see[§15-336)

[9 Rolled Rotary Ball Screw]
® Model BLR (Rolled)

BLR2020 3.6 K UU +1000L C7rT

Model No.

Flange orientation

symbol

—_
OveraII screw Accuracy

shaft length symbol

(in mm)

Symbol for Symbol for rolled Ball Screw
support bearing seal

Note) For clearance in the axial direction, see E15-27.
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Model No.

[10 Standalone rolled shafts/nuts]
® Models BTK-V, BLK/WTF, CNF, BNT(Rolled), BLR(Rolled) and TS

Rolled shaft only Nut only
TS 14 05 +500L C7 BTK1405V 2.6 ZZ
e
Lead Accuracy symbol Model No. Seal symbol
(in mm) (see pagelN15-12) no symbol: without seal
(no symbol for class C10) ZZ: brush seal attached to
Screw shaft outer ~ Overall screw shaft length both ends of the ball screw nut
diameter (in mm)  (in mm) (see¥15-336)

Symbol for rolled ball screw shaft

[11 Support units, nut brackets and lock nuts]
® Models EK, BK, FK, EF, BF, FF, MC and RN

EK12
—_—
Model No.

[12 Ball screw options, W wiper rings and QZ lubricators]

BIF2505V-5 QZ WW GO +1000L C5

T T
With QZ With wiper ring W
Lubricator

MaIos |leg

(*) See 15-344. -

Notes on Ordering

[Options]
The details of the product options differ according to the model number. Check before ordering.

See [115-95.

[Other notes on specifications]
Contact THK separately for information on the specifications below.

» Shaft end shape (for recommended shaft end shapes, indicate the symbol).
« Surface Treatment (see E10-20)

* Grease used

* Nipple mounting
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Precautions on Use Ball Screw

[Handling]

(1) Please use at least two people to move any product weighing 20 kg or more, or use a dolly or
another conveyance. Doing so may cause injury or damage.

(2) Do not disassemble the parts. This will result in loss of functionality.

(3) Tilting the Ball Screw shaft and the Ball Screw nut may cause them to fall by their own weight.

(4) Take care not to drop or strike the Ball Screw. Failure to do so could cause injury or product
damage. Giving an impact to it could also cause damage to its function even if the product looks
intact.

(5) When assembling, do not remove the Ball Screw nut from the Ball Screw shaft.

(6) When handling the product, wear protective gloves, safety shoes, etc., as necessary to ensure
safety.

[Precautions on Use]

(1) Prevent foreign material, such as cutting chips or coolant, from entering the product. Failure to
do so may cause damage.

(2) If the product is used in an environment where cutting chips, coolant, corrosive solvents, water,
etc., may enter the product, use bellows, covers, etc., to prevent them from entering the product.

(3) Do not use the product at temperature of 80°C or higher. Except for the heat-resistant models,
exposure to higher temperatures may cause the resin/rubber parts to deform/be damaged.

(4) If foreign material such as cutting chips adheres to the product, replenish the lubricant after
cleaning the product.

(5) Micro-oscillation makes it difficult for oil film to form on the raceway in contact with the rolling ele-
ment, and may lead to fretting. Accordingly, use grease offering excellent fretting toughness. It is
also recommended that the Ball Screw nut be turned once or so on a regular basis to make sure
oil film is formed between the raceway and rolling element.

(6) Do not use undue force when fitting parts (pin, key, etc.) to the product. This may generate pres-
sure marks on the raceway, leading to loss of functionality.

(7) If an offset or skewing occurs with the Ball Screw shaft support and the Ball Screw nut, it may
substantially shorten the service life. Pay much attention to components to be mounted and to
the mounting accuracy.

(8) If any of the rolling elements falls from the Ball Screw nut, contact THK instead of using the prod-
uct.

(9) When using this product with a vertical orientation, take preventive measures such as adding a
safety mechanism to prevent falls. The own weight of the Ball Screw nut may cause it to fall.

(10) Do not use this product beyond its permissible rotational speed. Doing so may cause accidents
or component damage. Be sure to use the product within the specification range designated by
THK.

(11) Do not cause the Ball Screw nut to overshoot. The ball may drop, circulating parts may be dam-
aged, raceway in contact with the ball may develop pressure marks, etc., resulting in malfunc-
tion. Continuing to use the product in this condition may lead to premature wear or damage to
circulating parts.

(12) Use the Ball Screw by providing a LM Guide, Ball Spline or other guide element. Otherwise, the
Ball Screw may be damaged.

(13) Insufficient rigidity or accuracy of mounting members causes the bearing load to concentrate on
one point and the bearing performance will drop significantly. Accordingly, give sufficient consid-
eration to the rigidity/accuracy of the housing and base and strength of the fixing bolts.
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Precautions on Use

[Lubrication]

(1) Thoroughly wipe off anti-rust oil and feed lubricant before using the product.

(2) Do not mix different lubricants. Mixing greases using the same type of thickening agent may still
cause adverse interaction between the two greases if they use different additives, etc.

(3) When using the product in locations exposed to constant vibrations or in special environments
such as clean rooms, vacuum and low/high temperature, use the grease appropriate for the
specification/environment.

(4) When lubricating the product having no grease nipple or oil hole, apply grease directly on the
raceway and stroke the product several times to let the grease spread inside.

(5) The consistency of grease changes according to the temperature. Take note that the torque of
the Ball Screw also changes as the consistency of grease changes.

(6) After lubrication, the rotational torque of the Ball Screw may increase due to the agitation resis-
tance of grease. Be sure to perform a break-in to let the grease spread fully, before operating the
machine.

(7) Excess grease may scatter immediately after lubrication, so wipe off scattered grease as neces-
sary.

(8) The properties of grease deteriorate and its lubrication performance drops over time, so grease
must be checked and added properly according to the use frequency of the machine.

(9) Although the lubrication interval may vary according to operating conditions and the service en-
vironment, lubrication should be performed approximately every 100 km in travel distance (three
to six months). Set the final lubrication interval/amount based on the actual machine.

(10) Depending on the mounting orientation and access position, lubricant may not spread fully and
poor lubrication may occur. Give full consideration to these factors in the design stage.

(11) When using a Ball Screw, it is necessary to provide effective lubrication. Using the product with-
out lubrication may increase wear of the rolling elements or shorten the service life.

Table1 (E115-106) shows a guideline for the feed amount of oil.

[Storage]
When storing the Ball Screw, enclose it in a package designated by THK and store it in a room in a

horizontal orientation while avoiding high temperature, low temperature and high humidity.
After the product has been in storage for an extended period of time, lubricant inside may have
deteriorated, so add new lubricant before use.

[Disposal]
Dispose of the product properly as industrial waste.

TR E15-113
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Precautions on Using Options for the Ball Screw
QZ Lubricator for the Ball Screw
For details regarding the QZ, see E115-102.

[Precaution on Selection]
Make sure the stroke length exceeds the total length of the screw shaft with the QZ Lubricator at-
tached.

[Handling]

Take care not to drop or strike the product, which could result in injury or damage.

Keep air holes clear of grease or other obstructions.

The QZ Lubricator lubricates the raceway only, so it must be used in combination with regular greas-
ing or lubrication.

In models equipped with the QZ Lubricator, raceways are provided with the minimum required level
of lubrication. Please note: Use of the product in a vertical position, or other usage conditions, may
cause lubricant to drip from the ball screw shaft.

[Service environment]

Be sure the service temperature of this product is between -10 to 50°C, and do not clean the prod-
uct by immersing it in an organic solvent or white kerosene, or leave it unpacked.
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