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Feature

® Serviceable without the need for lubrication.
® Demonstrates high performance under high-load and low-speed operations.

® Demonstrates superior wear resistance in applications where oil film is seldom
produced such as reciprocating motions, oscillation, frequent starts and stops, etc.

® Superior chemical resistance and corrosion resistance.
® Standard products are available in various sizes.

Service range 500SP1 SL1 500SP:SL4
Lubrication condition Dry periodic lubrication Dry
Service temperature range ‘C —40~+300 —40~+150 —40~+80

Allowable max. pressure P N/mm? [kgf/cm?)

29(150) {296 (1,530) }

49(150) {500(1,530)}

Allowable max. velocity V m/s {m/min}

0.50 {30}

1.00 {60}

0.25 {15}

Allowable max. PV value N/mm? - ms {kgt/cm? - m/min}

1.65 {1,010}

3.25 {1,990}

1.65 {1,010}

The values in parentheses are static bearing pressures, which are the bearing pressures in applications with no motion or very small

motion (=0.0017m/s[0.1m/min]).

Mechanical properties

Lathe turning

Density —_ g/cm3 7.8 carbide tool (JIS)
Tensile strength JIS Z 2241  [N/mm2 {kgf/mm2} 755 {77} é Relief angle 5~10°
Tensile elongation at break | JIS Z 2241 % 12 g Rake angle 2~5°
Compressive strength — N/mm2 {kgf/mm2} | 345 {35} (Note) Nose radius (mm) | 0.40~0.80
Impact strength JIS Z 2242 |J/cm2 {kgfm/cm2} 19{1.9} — | Speed  (m/min) 100~200
Hardness JIS Z 2243 HBW 210 % Cut depth (mm) | 0.05~0.30
Modulus of longitudinal elasticity — N/mm?2 {kgf/mm2} | 105,000 {10,700} S Feed (mm/rev)| 0.08~0.30

Co-efficient of linear expansion

X10—5 C—1

212

Thermal conductivity

W/mC {cal/secCem

87.81{0.21}

*The values shown above are typical values, not the standard values.

(Note) Compressive strength is 0.1%

A\ When you use standard 500SP1 seires in the temperature of 150°C and over, contact

us for more information.

A\ Refer to page 36 for the suitable solid lubricant for made-to-order bearings.
A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for

custom-made products.

A\ Solid lubricant, SL401 and SL403 are not lead-free.

Some products require application of solid
lubricants on the sliding surface after processing.
» Contact us for grinding and milling information.

Machining accuracy (bushing)

1.D. 0.D. Length

class7to8 | class6to7 | class8t09

Classes here are in JIS standard.
This product demonstrates satisfactory performance
at the slide surface roughness of Rz6.3 to 12.5um.

Journal rotation test 500SP1-SL1

<Testing conditions>
Bearing dimension : $40X¢50X £ 30

Mating material : S45C high frequency quenched

Pressure : 24.5N/mm?2{250.0kgf/cm?2}
Velocity : 0.033m/s{2.0m/min}
Test time : 100hrs.

W
Ambience : in the atmosphere, room temp. ¥

Lubrication : dry

F=

Journal oscillation test 500sP1-SL1

<Testing conditions>

Bearing dimension : $p40X¢»50X ¢ 30
Mating material : S45C

Pressure : 19.6N/mm?2{200.0kgf/cm?2}
Velocity : 0.025m/s{1.5m/min}
Oscillating cycle : 24cpm

Oscillating angle : +=45°

Test time : 168hrs.

W
Ambience : in the atmosphere, room temp. ’

Lubrication : dry oy
e

Journal oscillation test 500sP1-SL4

<Testing conditions>

Bearing dimension : $40X¢»p50x£30
Mating material : SUS304

Pressure : 29.4N/mm?2{300kgf/cm2}
Velocity : 0.012m/s{0.75m/min}
Oscillating cycle :12cpm

Oscillating angle : =45°

Test cycle : 70,000cycle(97.2h)
Ambience : in the atmosphere, room temp.
Lubrication : initial grease SL464g coating

Journal oscillation test 500sP1-SL4

<Testing conditions>

Bearing dimension : $p60X¢75X£50
Mating material : SUS403

Pressure : 24.5N/mm2{250kgf/cm2}
Velocity : 0.018m/s{1.13m/min}
Oscillating cycle :12cpm

Oscillating angle : =45°

Test cycle : 70,000cycle (97.2h) [y
Ambience : in the purified water :
Lubrication : initial grease SL464g coating

-

Coefficient of friction (u)

Coefficient of friction (u]) Coefficient of friction (u)

Coefficient of friction (u)

0.5

0.4

\ \ \ \ \ \
Wear amount of bearing : 0.020mm

0.3

0.2
0.1

0

0

0.5

10

20

30

40 50 60 70 80 90 100
Test time(hrs.)

\ \ \
Wear amount of bearing : 0.013mm

0.4
0.3

0.2 N\

0.1

/

0.3

56

84 112 140 168
Test time(hrs.)

T T T T T T T T
Wear amount of bearing : 0.005mm

0.25

0.2 1

0.15 f===

0.1

0.05

20

30 40 50 60 70

Oscillation cycle (x10%cycles)

0.3

T T T T T T T T
Wear amount of bearing : 0.010mm

0.25

0.2 1
0.15

0.1

0.05

20

30 40 50 60 70

Oscillation cycle [X103cycles)
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Specify Part No. by required I.D., O.D. and Length.

d8: For general ( High-load)
e7: For general (Low-load)
{7: For high accuracy

(e.g.) I.D. is 25mm, O.D. is 33mm, and length is 20mm.

SPB - PEEEFTN
Part No.
Motion Mating shaft Bushing
direction "
) ]
= alof (@)
£ i 0
A
Shaft

L]

All SPB bushings have engraved @& mark.

chamfer

Housing

_ ¢Dms
~¢pdF7
i
7
- 1

@ Applicable to rotation, oscillation, and reciprocating motion.
@ Do not use this under water.

@ 31.5mm 1.D bushing can be used as an intermediate trunnion
bushing for hydraulic cylinders.

It is recommended to use a set screw to
prevent dislocation.

________

Setscrew_____#“--

Use this product together with the Oiles #500SP washer (SPW shown
on page 197) in a position where thrust loads are applied.

SPW Set screw SPB
. @

3% Be sure to determine the position with a countersunk head screw and fix when the SPW with
Y shown in the table below is used, since the inner diameter is larger than the shaft diameter.

1.D. 0.D. Length L Tolerance —§}
od |Tolerance| @D [Tolerance 8 10 12 15 16 19 20 25
6 |100%| 10 |88 061008 | 061010 | 061012
8 |100%| 12 183 081208 | 081210 | 081212 | 081215
10 [100%3] 14 |10853| 101408 | 101410 | 101412 | 101415 101420
12 |130%| 18 |00 121808 | 121810 | 121812 | 121815 | 121816 | 121819 | 121820 | 121825
13 [108%] 19 [100% 131910 | 131912 | 131915 131920 | 131925
14 | 135%| 20 |155% 142010 | 142012 | 142015 142020 | 142025
15 |138%| 21 |180% 152110 | 152112 | 152115 | 152116 152120 | 152125
16 | 105%| 22 |186% 162210 | 162212 | 162215 | 162216 | 162219 | 162220 | 162225
17 | 30%%| 23 |180% 172315
18 |130%| 24 1855 182410 | 182412 | 182415 | 182416 182420 | 182425
19 |138%| 26 1805 192615 192620
20 |[13%%| 28 |158% 202810 | 202812 | 202815 | 202816 | 202819 | 202820 | 202825
20 |13%%| 30 |13%% 203010 | 203012 | 203015 | 203016 203020 | 203025
22 | 188%| 32 |18 223212 | 223215 223220 | 223225
25 |13%%| 33 |138% 253312 | 253315 | 253316 253320 | 253325
25 |[18%%| 35 |10%% 253512 | 253515 | 253516 253520 | 253525
28 |188%| 38 |13 283820 | 283825
30 |13%%| 38 [180% 303812 | 303815 303820 | 303825
30 |[18%%| 40 |18%% 304012 | 304015 304020 | 304025
31.5|188%2| 40 (1885
32 |188%2| 42 1885 324220
35 |1083%| 44 |18 354420 | 354425
35 |180%2| 45 (1885 354520 | 354525
38 |180%2| 48 188
40 |180%2| 50 |180% 405015 405020 | 405025
40 |13%32| 55 [105% 405515
45 %Egg 55 ;gg%‘:’
45 13832 56 |15
45 |19 60 |85

*The I.D. tolerance after press fitting is for reference only.
%1.D. $50~¢200 are shown on pages 189 to 190.

A\ The dimensional tolerances are the values measured at +25°C.

Length L Tolerance —§:3 I.Dhtolerance Washer | I.D.

30 | 3 | 40 | 50 | 60 | 70 | 80 |imgwees SPW | od
18007 0603 6

138% 0803 8

%% | 1003 |10

121830 188% | 1203 |12
131930 383 | 1303 |13
142030 1388 | 1403 |14
152130 | 152135 | 152140 180% 1503 |15
162230 | 162235 | 162240 138% 1603 |16
1383 | 1803%* |17

182430 | 182435 | 182440 180% 1803 |18
130% | 2005%* |19

202830 | 202835 | 202840 | 202850 180% 2005 |20
203030 | 203035 | 203040 | 203050 180% 2505% |20
180% 2505% |22

253330 | 253335 | 253340 | 253350 | 253360 150% 2505 |25
253530 | 253535 | 253540 | 253550 | 253560 180% 3005* |25
283830 283840 138% | 3005% |28
303830 | 303835 | 303840 | 303850 | 303860 138% 3005 |30
304030 | 304035 | 304040 | 304050 | 304060 180% 3505%* 30

314030 314040 1803 3505% |31.5
324230 324240 1803 3505% |32
354430 | 354435 | 354440 | 354450 | 354460 1803 3505 |35
354530 | 354535 | 354540 | 354550 | 354560 1803 4007% |35
384840 1383 | 4007% |38

405030 | 405035 | 405040 | 405050 | 405060 | 405070 | 405080 1803 4007 |40
405530 | 405535 | 405540 | 405550 | 405560 1803 4507 % |40
455530 | 455535 | 455540 | 455550 | 455560 1803 4507 |45
455630 | 455635 | 455640 | 455650 | 455660 138% 4507 |45
456030 | 456035 | 456040 | 456050 | 456060 | 456070 | 456080 1803 4507 |45
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All SPB bushings have engraved & mark.

Specify Part No. by required I.D., O.D. and Length.
(e.g.) I.D.is 80mm, O.D. is 96mm, and length is 70mm.

SPB - B eIy

Motion
direction

Part No.
Mating shaft

L 33
Shaft ’

d8: For general (High-load) L
e7: For general (Low-load)
{7: For high accuracy

Bushing

Housing

2~

CO5~15y  15£ 1T
A

16, 2:5~75 Ij )
y 10
Yy - Y

16 R1.5~4
L

¢Dm6
Gdr7

@ Applicable to rotation, oscillation, and reciprocating motion.
@ Do not use this under water.

@ 63mm |.D bushing can be used as an intermediate trunnion
bushing for hydraulic cylinders.

It is recommended to use a set screw to prevent

dislocation.

_____

Setscrew_____»“--

Use this product together with the Oiles #500SP washer (SPW shown
on page 197) in a position where thrust loads are applied.

SPW Setscrew. SPB

0

3% Be sure to determine the position with a countersunk head screw and fix when the SPW with
Y shown in the table below is used, since the inner diameter is larger than the shatft diameter.

1.D. 0.D. Length L Tolerance =03
od (Toerance| D Tolerance] 20 30 35 40 50 60 70 80
50|1882| 60|155%| 506020 | 506030 | 506035 | 506040 | 506050 | 506060 506070 | 506080
501588 621887 506230 | 506235 | 506240 | 506250 | 506260 | 506270 506280
5018838 65188 506530 506540 | 506550 | 506560 | 506570 | 506580
55|108%| 70|%38% 557030 | 557035 | 557040 | 557050 | 557060 | 557070
60|30 74 |1389 607430 | 607435 | 607440 | 607450 | 607460 607470 | 607480
60|38 75|%58% 607530 | 607535 | 607540 | 607550 | 607560 | 607570 | 607580
63 |188%| 75185 637560 | 637570 | 637580
65|130%| 80138 658040 | 658050 | 658060 | 658070 658080
701383 85|138% 708530 | 708535 | 708540 | 708550 | 708560 708570 | 708580
70| 15%5| 90 |%38% 709050 | 709060 | 709070 | 709080
75|15%5| 901388 759050 | 759060 | 759070 | 759080
75|13%5| 951388 759560 | 759570 | 759580
80 |188%| 96| 1853 809640 | 809650 | 809660 | 809670 | 809680
80| 1395 100 | £38% 8010040 | 8010050 | 8010060 8010070 | 8010080
85| 1095 | 100 | 138% 8510060 8510080
90 |58 110|363 9011050 | 9011060 9011080
100 | 138% | 120 | £30%5 10012050 | 10012060 | 10012070 | 10012080
110 | 15854 | 130 | 15512 11013050 11013070 | 11013080
120 | 130% | 140 | 3512 12014070 | 12014080
12515883 | 145 | 18612
130 15883 | 150 | 18672 13015080
14015883 | 160 | 188%2
150 15883 170 | 188%2 15017080
160|158 | 180 | 15512 16018080
17015883 190 | 188%
180 | 13053 ( 200 | 35815
190 | 1385 210 | 1351
200 1383 | 230 | 1557

Length L Tolerance =3 D. tolerance | Washer | 1.D.

90 100 120 130 140 150 200 ﬁu?;‘ge[rﬂf':::ce, SPW | od
1% | 5008 | 50

9% | 5008 | 50

5065100 1% | 5008 | 50

9% | 5508 | 55

1% | 6008 | 60

6075100 8% | 6008 | 60

1% | 6508%| 63

0% | 6508 | 65

7085100 10554 7010 70

1% | 7010 | 70

7590100 0% | 7510 | 75

7595100 0% | 7510 | 75

8096100/ 8096120 0%t | 8010 | 80

80100100/ 80100120 80100140 1% | 8010 | 80

% | 9010%| 85

9011090 | 90110100 90110120 1% | 9010 | 90
10012090 | 100120100| 100120120 100120140 0% 110010 | 100
110130100| 110130120 0% [12010% | 110

12014090 | 120140100| 120140120 120140140 0% 112010 | 120
125145100/ 125145120 i — |125
130150100 130150130 100ie — |130
140160100 140160140 i — |140
150170100 150170150 1305 — |150
160180100 160180150 i — | 160
170190100 170190150 13058 — |170
180200100 180200150 i — [180
190210100 190210150 109 — 1190
%200230150/+200230200] %% — 200

*Part No. with * are custom-made.

*The I.D. tolerance after press fitting is for reference only.

*1.D. p6~45 are shown on pages 187 to 188.

A\ The dimensional tolerances are the values measured at +25°C.
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Specify Part No. by required I.D., O.D. and Length.
(e.g.) I.D.is 60mm, O.D. is 75mm, and length is 80mm.

SPBL - [FYoyix:q0)

Motion
direction

%

Part No.

Mating shaft

(1§6/) y
B @]
& S

A

Shaft
d8: For general

b9: For high-load and

Bushing

Housing

underwater use
% Operating Temperature Range: —40~ +80°C (—40~ +176°F) Solid Lubricant : SL464 (refer to page 36)
1.D. 0.D. Length L Tolerance ={:3
od [Toerance| dD [Tolerance|] 20 25 30 35 40 50 60 70 80
12 1003 18 |108%3| 121820
15| 108| 21 |15%%| 152120
16 10032 | 22 |108%| 162220 162230
18 [10039| 24 |10 | 182420
20 | 13%%| 301354 203020 203030 203040
25 |13%%| 35 |1003 253520 | 253525 | 253530 253540 | 253550
30 |100%| 40|33032| 304020 | 304025 | 304030 304040 | 304050
35|100%| 45 |150%| 354520 354530 | 354535 | 354540 | 354550 | 354560
40 | 1305 | 50 18839 405030 405040 | 405050 @ 405060
40 | 1305 | 55 16687 405540 | 405550 | 405560
45 | 1805 | 60 18687 456030 456050 | 456060
50| 1505 | 60|58 506040 | 506050 | 506060
50 |13%%| 65 |%3%% 506540 | 506550 | 506560 506570
55|150%0| 701305 557040 557060 557070
60 | 1300  75|%0%% 607550 | 607560/ 607570 | 607580
65| 000| 80 [100% 658060 658070 | 658080
70 | 1808 | 90 1885 709060| 709070 | 709080
75| 105%| 95 1008 759570
80 | 10020 | 100 | 13053 8010060 8010080
90 [184%| 110 |05 9011060 9011080
100 | $50% | 120 | 18053 10012060 10012080
110 | $93% | 130 | 150%
120 | 154%| 140 | 15883 12014080
130 | 15483 | 150 | 1588
140 | 13352 | 160 | 15082
150 | 1804%2| 170 | 155%
160 | 130s2| 180 | 130
170 | 1522|190 | 134%
180 | 10352 | 200 | 18:4%
190 | 3735| 210 | X308
200 | 3765|230 | 1008

*Part No. with = are made-to-order.

*The I.D. tolerance after press fitting is for reference only.

A\ The dimensional tolerances are the values measured at +25°C.

General - Underwater (ka2 (EV)
® Applicable to rotational, oscillating, and reciprocating motion.
g ® Be sure to app!y grease sgpplied V\.Iith the prqduct to the inner sliding surface
C0.3~1 m before assembling the bea_nng. Run in the bearing. .
] i ® May be used over the maximum allowable speed or maximum allowable PV value
e 2.5~8.5 ' in short-time intermittent operations. Inquire us in such a case.
%_'8_ 6 j . ® Use a stainless steel or chrome-plated (30um or more) mating shaft when using
i | - . 10 the product in water, in a water-splashed place, etc.
R1.5~4 ® Use a mating shaft made of high-grade stainless steel with higher corrosion
B L | resistance or plated with thicker chrome when using the product in severe
corrosive conditions. Supply grease for rust prevention.
@ Provide the bushing with a set screw when using the product for high loads.
® Usable without the need for lubrication in the air and water. Use lithium grease
with extreme pressure additive if greasing is required.
Length L Tolerance —§ I.Dﬁtolerance 1.D.
alter press
90 100 110 120 130 140 150 200 fiting (,Eference) ¢d
w06 | 12
08 | 15
1% | 16
10568 | 18
6% | 20
8% | 25
%85 | 30
188 | 35
1885 | 40
105 | 40
1066 | 45
1388 | 50
186% | 50
1588 | 55
1068 | 60
1383 | 65
709090 7090100 w8 | 70
7595100 8% | 75
8010090 | 80100100/ 80100110 %88 | 80
9011090 | 90110100 138 | 90
100120100 100120120 1585 (100
110130100{110130110 1887 110
120140100 120140120 887|120
130150100 130150130 130150150 1388 [130
140160100 140160140 1008 140
150170100 150170150 138 | 150
160180100 160180150 1585 160
*170190100 *170190150 13%8 [170
180200100 180200150 1382 180
5190210100 190210150 6 190
+2002301501+2002302001 3% | 200
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Oiles 500SP1 SL1 Flange Bushings

Specify Part No. by required I.D. and Length. C0.3~05 Ri~d
(e.g.) I.D. is 50mm and length is 30mm. 3 s —a @ Applicable to rotational, oscillating, and reciprocating motion.
i ( b ® Flange surface is not subject to a thrust load as no lubricant is
spi;rt%m w S|k 0 embocdet. !
Motion Mating shaft Flange bushing Housing e" eﬂL ~ © Do notuse this under water.
direction 6 7 ! — 2.5~11 0~6 ©31.5mm I.D. and 63mm I.D bushing can be used as an
t(v/) |_|_‘ 16 L— L i i~4 10° intermediate trunnion bushing for hydraulic cylinders.
‘g‘ %IE ° L L R1~4 15°
haft !
ggzagor genera: (righ;lozd) a: Chamfering for under flange
. Fo Ngh aceuracy | e RO3 TROST A1 Jmm)
96: For high accuracy (intermittent operation) * 4 model number of SPF-6040/6050/6080/6367 is R1.
1.D. 0.D. Flange Length L Tolerance =§:3 Length L Tolerance =§:3 1. tolerance | .D.
od |Terae| D [Toeae) dF [Tokrae| t (o 10 | 12 | 15 | 17 | 18 | 20 | 23 | 25 30 35 40 50 60 | 675 | 80 | 100 | 120 fm?,f,‘ge[m",’f,ﬁﬁce) ¢d
6 | 1663 10(188%| 16| 85| 2 | -3: | 0610 | 0612 1585 6
8 |1002| 12|13%%3| 20| 85| 2 | -8, | 0810 | 0812 | 0815 0% | 8
10 |10%%2| 143084 22| 8| 2 | -8, | 1010 | 1012 | 1015 | 1017 1020 3% | 10
12 10832 18|40%3| 25| 95| 3 | 8+ | 1210 | 1212 | 1215 1220 1225 1230 00h | 12
13 |100%| 19|10%s| 26| 8:| 3 | 8: | 1310 | 1312 | 1315 1320 1325 1330 L
14 |130828) 20 |388%| 27| 35| 3 | -6 1415 1420 1425 1088 | 14
g’ 15 10032 21|40%8| 28| 95| 3 | 8, | 1510 | 1512 | 1515 1520 1525 1530 1006 | 15 %
3 16 |100%| 22|18 29| 95| 3 | 8, 1612 | 1615 1618 | 1620 | 1623 | 1625 1630 1635 1640 1388 | 16 %
= 18 |10832| 24 |188%| 32| 8s| 3 | 3 1815 1820 1825 1830 1835 1840 13068 | 18 @
g 20 |188%| 30|18%%| 40| 85| 5 | -8 2015 2020 2025 2030 2035 2040 8% | 20 E
25 |100%0| 351003 45| 85| 5 | 84 2515 2520 2525 2530 2535 2540 2550 005 | 25
30 |188%| 40 |188%| 50| 85| 5 | 8 3020 3025 3030 3035 3040 3050 85 | 30
315/ 18855| 4018838 50| 85| 5 | b 3120 3130 3135 3140 1905 | 315
35 |1885| 451808 60| 83| 5 | 8 3520 3525 3530 3535 3540 3550 1385 | 35
40 |188:5| 50|160%| 65| 85| 5 | b 4020 4025 4030 4035 4040 4050 1005 | 40
45 |130%| 551004 70| 85| 5 | 84 4530 4535 4540 4550 4560 13818 | 45
50 |130%| 60 (100%| 75| 85| 5 | 84 5030 5035 5040 5050 5060 13818 | 50
55 |1088| 651088 80| 35| 5 | -8 5540 5560 1% | 55
60 |100%| 75|188%| 90| 85 | 7.5 | 8- *6040 |*6050 6060 * 6080 1383 | 60
63 |1308) 75|108%| 85| 85 | 7.5 -8 * 6367 1563 | 63
65 |1688| 80|08 95| 85 | 7.5 | 8. 6560 1383 | 65
70 |18880| 8510053105 85 | 7.5 | 8. 7050 7080 188 | 70
75 |100%| 90 |188%(110| 35 | 7.5 | 6, 7560 B8 | 75
80 |1588|100 |180%3| 120 | 85 | 10 | -3, 8060 8080 | 80100 1381 | 80
90 |18%|110|188%| 130 85 | 10 | 3, 9060 9080 1583 | 90
100 |1584%| 120 [156%5| 150 | 85 | 10 | -3, 10080 | 100100 188%  |100
120 |184%|140 |58/ 170| 85 | 10 | -3, 12080 | 120100 1867 120
130 |184%3|150 1588|180 | 85 | 10 | -3, *13080 | %130100 1508 130
140 |18483| 160 | 158882 190 | 85 | 10 | -3 *14080 | *140100 1558 [140
150 1843|170 3888|200 | 85 | 10 | -3, *150100 | %150120 | 1388 [150
160 | 10032 180|588 [210| 85 | 10 | -3, *¥160100 | 160120 | 58 [160
¢ Part No. with ¢ are made-to-order.
L *The |.D. tolerance after press fitting is for reference only. A\ The dimensional tolerances are the values measured at +25°C. )
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SPFG Oiles 500SP1 SL1 Thrust Bushings

Specify Part No. by required I.D. and Length. © C0.3~0.5
(e.g.) I.D. is 35mm and length is 25mm. 2 JO;[ || 1~4
— R1~2
sPFG - FIFH e, (e,
Part No. L2l 7\}10 10°
Motion Mating shaft Flange bushing Housing Y % '8_ - 35~11 ~r—
direction D ] g A R1~2
¥
@ §[E . o J*RL:&; N a gl:jamfeirj?g foerjgger Tg%e
¥ - - a RO.3 | RO.5| RIT |(mm)
Shaft
gg; Eg: gz:g::: g:)i‘?v':gﬁ) ® Applicable to rotational, oscillating, and reciprocating motion.
{7: For high accuracy @ This bushing can be subject to both radial-journal and thrust load.
g6: For high accuracy (intermittent operation) ® Improve machining by more accurate flange thickness.
1.D. 0.D. Flange Length L Length L L. tolerance | 1.D.
¢d |Tolerance| @D |[Tolerance| @F [Tolerance| t |[Tolerance) 11 | 13 | 18 | 20 | 23 | 25 27 | 35 | 37 | 38 | 47 | 48 | 50 | 58 | 60 | 68 | 80 | 90 [itew.| o
6 | 188% | 10 | 188 | 20 | 8 3 | 8 | 0611 1880 6
8 | 102 | 12 | 8% | 25 | 85 3 | B 0813 1565 8
10 | 1388 | 14 | 8% | 25 | 3s 3 | Bos 1013 | 1018 1% | 10
o 12 | 1888 | 18 | 1888 | 30 | -3s 3 | B0 | 1211 1218 1223 08 | 12 =
< 13 | 19082 | 19 | 8% | 30 | s 3 | S 1313 | 1318 1323 0% | 13 2
i 15 | 1888 | 21 | 8% | 35 | 8s 3 | o 1513 | 1518 1523 15%%8 | 15 al
5 16 | 1868 | 22 | 8% | 35| 5 | 3 | fos 1613 | 1618 1623 %8 | 16 4
s 18 | 1088 | 24 | 1% | 40 | 85 | 3 | dos 1818 1823 0% | 18 2
20 | 3% | 28 | 18%% | 45 | 3s 5 | S 2020 2025 138% | 20
25 | 188% | 33 | 1% | 50 | 85 5 | B 2520 2525 385 | 25
30 | 188% | 38 | 1% | 55 | 85 5 | o3 3020 3025 3035 %85 | 30
35 | 188 | 44 | B8 | 65| 35 | 5 | Sos 3520 3525 3535 )
40 | 1888 | 50 | 1888 | 70 | 35 7 | Bos 4027 4037 4047 1385 | 40
50 | 188% | 62 | 188 | 90 | 83 8 | S 5038 5048 5058 188 | 50
60 | 1000 | 74 | 1058 | 110 | 85 8 doa 6038 6048 6058 6068 1383 | 60
70 | 188 | 85 | 188 | 120 | 85 | 10 | o 7050 7080 1388 | 70
80 | 130 | 96 | 388 | 140 | 5 | 10 | 8o 8060 8090 3% | 80
*The I.D. tolerance after press fitting is for reference only.
A\ The dimensional tolerances are the values measured at +25°C.
. J
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SPW Oiles 500SP1 SL1 Thrust Washers

Specify Part No. by required I.D. and thickness.
ﬂ (e.g.) 1.D.is 30.2mm and thickness is 5Smm.
Wt \ SPW -

(Y ) " m Countersink type No hole type
= \ Part No. b
\é [ b C1 W
1) 1Y T o

* ‘ a 1:7‘ y a 1:!‘\
L A ™ : I
‘\ ~ s ] ) . A
RN ::’ al of [ \ a| of | 3 0| o I

Wy 8 © 8| § | ¢ ¢ 8| §
\_‘ \ — —
T y ‘
® May be combined with the SPB. r ¢ r v

@ See the description of the SPB for combination.

(Pages 187 to 190) Chamfering for I.D 0.D
® The products with the N marks at the end of . lzl;d aft‘jg"g 011.8. gnd~é5. 2|~45.21~55.31~100.5] 120.5

the part numbers have no mounting holes. a 1.5 2 2.5 3 4 5 4
b 0.3 0.4 0.4 0.5 0.6 0.8 0.8 |(mm)

1.D. 0.D. Thickness Mounting hole 1.D. 0.D. Thickness Mounting hole

n LI ¢d [Tolerance, @D T  [Tolerance/P.C.D ofﬁgies gocl:gmlznek LI ¢d [Tolerance, @D T  [Tolerance| P.CD ofﬁgies csocl:g{srssllznek n
£ SPW-0603 6.2 | 182 25 3 $: | 15| 2 | M3 SPW-4007 40.2 | 183 80 7 p 60| 2 |M6 o
& SPW-0803 8.2 133 28 3 .y 18 | 2 | M3 SPW-4507 452 | 133 90 7 -y 70| 2 [M6 =
= SPW-1003 10.2 | 1% 30 3 8, 20| 2 | M3 SPW-5008 50.3 | 183 100 8 8, | 75| 4 [M6 g
Z SPW-1203 122 | 1% 40 3 3, | 28| 2 | M3 SPW-5508 55.3 | 1% 110 8 8, | 85| 4 |M6 El

SPW-1203N 12.2 137 40 3 .y no hole SPW-6008 60.3 | I3 120 8 .y 90| 4 |M8

SPW-1303 13.2 | 132 40 3 S | 28| 2 | M3 SPW-6508 65.3 | 133 125 8 iy 95| 4 |M8

SPW-1403 142 | 1% 40 3 $. | 28| 2 | M3 SPW-7010 70.3 | 183 130 10 S, [100| 4 |M8

SPW-1503 152 | 133 50 3 S | 3| 2 | M3 SPW-7510 753 | 183 140 10 $: [110| 4 |M8

SPW-1603 16.2 137 50 3 9%+ |38 ] 2 | M3 SPW-8010 80.3 | 13 150 10 %, |120| 4 |M8

SPW-1603N 16.2 103 50 3 -y no hole SPW-9010 90.5 193 170 10 3 140 4 |M10

SPW-1803 18.2 | 1% 50 3 S: | 3] 2 | M3 SPW-10010 1005 | 183 190 10 $: |160| 4 [M10

SPW-2005 20.2 193 50 5 %+ | 3] 2 | M5 SPW-12010 120.5 | 183 200 10 3+ [175] 4 |M10

SPW-2505 25.2 137 55 5 %+ |40 ] 2 | M5

SPW-2505N 25.2 103 55 5 01 no hole

SPW-3005 302 | 18 60 5 S, |45 ] 2 [ M5

SPW-3005N 30.2 193 60 5 "y no hole

SPW-3505 352 | 1% 70 5 %, |50 2 | M5

\_ )
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® Applicable to rotation, oscillation, and

reciprocating motion.

@[t is recommended to use a set screw to prevent

dislocation.

Part No.

Motion direction

©

LOF

Flange bushing

@\m

t

T

oF _
¢$Dme
¢dH7

Specify Part No. by required |.D., O.D. and Length.
(e.g.) I.D. is 65mm, O.D. is 80mm, and length is 80mm.

SGF - [T 1eX:A0)

~
I

Housing

od [Tolerance| D Tolerance Tolerance
SGF-253540 25 (%00 35|10%%| 45| 7 | 40| Js| 10
SGF-304050 30 |*5%'| 40|88 50| 10 | 50| 8| 20
SGF-405570 40 |*3%°| 55|15 65|10 | 70| 93| 20
SGF-506580 50 |*3%®| 651805 75| 10 | 80| 33| 20
SGF-607580 60 [*0%°| 75|188%| 85| 10 | 80| 95| 20
SGF-658080 65 [*0%°| 80 |188%| 90| 10 | 80| 95| 20
SGF-6580120 65 [*0%°| 801885 90| 10 [120| 95| 20
SGF-80100100 80 |*3%°1100 10335/ 110| 10 [100| -85 | 20
SGF-80100140 80 [*5°°| 100 1883/ 110| 10 [140| 35| 20
SGF-100120100 | 100 |*3°*|120|$385/130| 10 |100| %5 | 20
SGF-100120140 100 | 39120 15933/ 130| 10 {140 85| 20

A\ The dimensional tolerances are the values measured at +25°C.

@ Applicable to reciprocating motion.

@ |t is recommended to use a set screw to prevent

dislocation.

Motion direction

—>

Q
S

Bushing

i

8|

¢Dijse
¢dH7

Specify Part No. by required I.D., O.D. and Length.
(e.g.) I.D.is 60mm, O.D. is 80mm, and length is 90mm.

SGB - ek el ]0]

Part No.

Housing

od |Tolerance] @D |Tolerance Tolerance
SGB-254040 25 |73%"| 40 |0008 | 40| 82| 10 5
SGB-305050 30 [*0%"| 50 [x00e | 50| -3, | 10 5
SGB-356055 35|*3%| 60 [x0005s] 55| 3, | 15 5
SGB-406060 40 |*3%%®| 60 [xo0s 60| 52 | 10 5
SGB-507075 50 [ 13925 | 70 |x0009s 75| -3, 15 10
SGB-608090 60 [*0%°| 80 [xo0ss| 90| -9, | 20 10
SGB-80100120 80 [*3%°1 100 |00t [120| -3, | 25 10
SGB-100120150 100 |*3%5| 120 [x0011 [150| -3, | 25 10
SGB-120140180 120 |*39%| 140 |00125) 180 | -3, | 25 10

A\ The dimensional tolerances are the values measured at +25°C.

Buiieag oijjels N
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@ Motion direction: width and length direction

4—Ct

B L
Cross-section

R10all
circumferences

C3all
circumferences

SWP Oiles 500SP1 SL1 Wear Plates

Specify Part No. by required width and length.

(e.g.) Width is 75mm and length is 200mm. SWP = m

Motion directionx
ﬂ

02 21 £2

Part No.

s all

3.5 circumferences

G

C3all
circumferences

SWp

SLP

SWp

Width Length | Thickness Mounting hole intervals Attach bolts

sELULEE W (Tolerance| L {Tolerance| T |Tolerance] W1 [Tolerance] W2 | 21 |Tokrance] £2 (Type| Qty tantng
SWP-4875 48| 33| 75| 83| 20 |=ooes| — | — | — | 45] zo2 | 15 [ikaw 3 | B
SWP-48100 48| =33 (100 =81 | 20 |#oees| — | — | — | 50| oz | 25 [ikam 3 | B
SWP-48125 48| 81 [125| 81 | 20 [+oos| — | — | — | 75| =02 | 25 [Mliemm] 2 | B
SWP-48150 48| =33 [150] ¢4 | 20 2005 — | — | — [100] 202 | 25 [MMkeas| 2 | B
SWP-7575B 75| 81| 75| 84| 20 [=oos| — | — | — | 25| s0o | 25 [MMemml 2 | A
SWP-75100B | 75| =33 |100| =33 | 20 [#oo2s| — | — | — | 50| 02 | 25 [lfeam o | A
SWP-75125 | 75| %1 [125| 31 | 20 |200m| — | — | — | 75| =02 | 25 |kl 5 | o
SWP-75150 75| 33 [150] =83 | 20 |#oozs| — | — | — [100] o2 | 25 [Mkam 2 | A
SWP-75200 | 75| =33 [200| =33 | 20 |200s5| — | — | — [150| =02 | 25 |Mkaml 5 | A
SWP-100100 [100| =32 [100| =83 | 20 |<o0s| 50| =02 [25 | 50| 02 | 25 [fesm 4 | A
SWP-100125 (100 =81 [125| =3} | 20 |+00s| 50| 202 [25 | 75| =02 | 25 M\ 4 | A
SWP-100150 [100| =31 [150| =34 | 20 |+00s| 50| 02 [25 |100 =02 | 25 [Mkami 4 | A
SWP-100200 [100| =32 [200| =83 | 20 |=o0s| 50| 202 |25 [150 02 | 25 [l 4 | A
SWP-100250 [100| =81 [250| =34 | 20 |+002s| 50| 02 [25 |200 | =02 | 25 [Mkawi 4 | A
SWP-125150 [125| 34 [150| =34 | 20 |0025| 50| 02 [37.5/100] 202 | 25 |l 4 | A
SWP-125200 [125] =33 (200 =33 | 20 [=o0es| 50| 02 |37.5[ 150 02 | 25 [Mikam 4 | A
SWP-125250 (125 =3} [250| =34 | 20 |+002s| 50| 02 [37.5/200 | 02 | 25 ’%\ 4 | A
SWP-150150 (150 | =34 [ 150 =84 | 20 |=002s| 100 | 02 [25 [100] 02 | 25 [0l 4 | A
SWP-150200 (150 | =35 [200| =33 | 20 |00z 100| 02 |25 [150] =02 | 25 M\ 4 | A
SWP-150250 |[150| =33 [250] =34 | 20 [+002s| 100 02 [25 [200] 02 | 25 [l 4 | A
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Oiles 500SP1 SL1 Flat Plates

Specify Part No. by required width and length.
(e.g.) Width is 28mm and length is 150mm. SFP - m
Part No.
R2 all
$16 circumferences
e g s e
k. T : ) N
©
b d —
-2 -— ‘L‘ L a=ct (Lg’u’ gi}'c?}hferences
@ Motion direction: length direction
m Example of combination use with SLP. SLP SFP Width | Length | Thickness Hole intervals Attach bolts
SFP SLP SFP Part No. W L | T
% Teemeg @ | b | ¢ | d | e |[Type| Qty
il il SFP-35100 35 | 100 | 10 |z005| 20 |60 | — | — | — |yl 2
1 : E SFP-35150 35 | 150 | 10 |z0055| 20 | 55 | 55 | — | — |rarcas 3
L) | SFP-35200 35 | 200 | 10 |z0055| 20 | 55 | 50 | 55 | — [ra,l 4
! SFP-35250 35 | 250 | 10 |00/ 20 [ 70 | 70 | 70 | — |eaS, 4
SFP-35300 35 | 300 | 10 |0025| 20 | 65 | 65 | 65 | 65 |raicel 5
' W=18.28.38.48 | SFP-35350 35 | 350 | 10 |0025| 20 | 80 | 75 | 75 | 80 |84l 5
SFP-50100 50 | 100 | 10 |z0025[ 20 |60 | — | — | — |8y 2
g ®11 R2 all circumferences SFP-50150 50 150 | 10 |z0055| 20 | 55 | 55 | — | — |rareagl 3 %
g T e SFP-50200 50 | 200 | 10 |z002s| 20 | 55 | 50 | 55 | — [paB,,| 4 =
2 S088 S0 || =} TE—— SFP-50250 50 | 250 | 10 |=o0s| 20 |70 [ 70 [ 70 | — [:.M8,| 4 ®
g ‘a b a“\ 4t 6.7 \01 all circumferences SFP-50300 50 300 | 10 |z0025| 20 | 65 | 65 | 65 | 65 |fariasl 5 =
““ ““ SFP-50400 50 | 400 | 10 |[002s| 20 | 90 | 90 | 90 | 90 |p.M8 4| 5 =
B L o
Width | Length | Thickness |Hole intervals|Attach bolts
FELOLI: W L T [okameg @ | b |Type| Qty WS -
SFP-1875 18 75 | 10 | 1631 | 15 | 45 [mel 2 ) ) 5 5 , RS all
SFP-18100 18 | 100 | 10 | 133t | 25 | 50 [llean 2 0,0 o] 16 3.5 circumferences
SFP-18125 18 | 125 | 10 | 8% | 25 | 7558 2 bt 34 1 N
- 3 T Y =
SFP-18150 18 | 150 | 10 | 2% 25 [ 100 [Blem 2 o ‘ T p
SFP-2875 28 | 75 |10 16| 15 | 45 g 2 B S 2 Sicimforences
SFP-28100 28 | 100 | 10 [35%t] 25 | 50 sl 2 . L J o =a
SFP-28125 28 | 125 | 10 | 138 | 25 | 75[me 2
g:::'gg;g“ gg 150 18 o | 25 1100 go:c'k;e:t:ﬁggﬁ g Width | Length | Thickness Hole intervals Attach bolts
- 75 |1 o1 | 15| 45 Part No.
SFP-38100 38 [ 100 [ 10 |33 25 [ 50 ke » W | L [ Tws a) bjcjdje TyeQty
SFP-38125 38 | 125 | 10 | 1881 | 25 | 75 [ 2 SFP-75150 75 | 150 | 10 |2005) 20 [110| — | — | — |raiems| 4
SFP-38150 38 | 150 | 10 [ i8] 25 [ 100 [l 2 SFP-75200 75 | 200 | 10 |=002s| 20 | 80| 80| — | — |sutnea| 6
SFP-4875 48 75 | 10 | 1881 15 | 45 [l 2 SFP-75250 75 | 250 | 10 |z0055| 20 |105|105| — | — lriineas| 6
SFP-48100 48 | 100 | 10 [ 33| 25 | 50 [Mkam 2 SFP-75300 75 | 300 | 10 |0055| 20 | 85| 90| 85| — |paitem| 8
SFP-48125 48 | 125 | 10 |i88t] 25 | 75 okt 2 SFP-75400 75 | 400 | 10 |soo2s| 20 [120/120]120| — |ritiess 8
SFP-48150 48 | 150 | 10 [ 88| 25 [ 100 [Ifeen 2 SFP-75500 75 | 500 | 10 |:005) 20 | 115|115 115] 115 |piihess| 10
. J
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® Motion direction: length direction

Specify Part No. by required width

and length.
(e.g.) Width is 50mm and length is SLP SWP or SFP
300mm.
SLP - EFRELIYY | ey
Part No. I

Motion direction

® Example of combination use with SWP or SFP.

SLP

e Hexagonal socket head bolts are fitted. c1all e P17.5
circumferences o111
| | | | | | ” Ct
T A I I N D JE okl
cilede® | | | | o% i 1t s F
L L J 6.3 o1 o1
;—Im <%e® 9g9 5" (22) | Imlde—14289,
& & & B B & &
20 a b c d e f (20)
Width | Length |Thickness Hole intervals Attach bolts
Part No.
W L T a b c d e f |Type| Qty
SLP-50200A 50 | 200 | 45 | 55 | 50 | 55 | — | — | — [Mkam 4
SLP-50250A 50 | 250 | 45 | 70 | 70 | 70 | — | — | — |[uhmw 4
SLP-50300A 50 300 45 65 | 65 | 65 | 65 — —  [itkeann g5
SLP-50350A 50 350 45 80 | 75 | 75 | 80 — —  [ithan 5
SLP-50500A 50 | 500 | 45 | 80 | 75 | 75 | 75 | 75 | 80 [iem 7
C1all 211
circumferences /C1
F | | | | | o X
Fy Aees | | | e ® [ene? ]
C1 B L R gg 63 Q‘J«o N o
[T} - 11
. 101\... o O’ © (10) T = . 22 05
32 KG
\ i P
20 a | b | o | d | | o) Cross-section]
Width | Length [Thickness Hole intervals Attach bolts
sl W L T a b c d e |Type| Qty
SLP-32100B 32 100 30 60 - - - - [M10] 2
SLP-32150B 32 150 30 55 55 = = — |M10| 3
SLP-32200B 32 200 30 55 50 55 - - |M10| 4
SLP-32250B 32 250 30 70 70 70 — — |M10| 4
SLP-32400B 32 400 30 75 70 70 70 75 |M10| 6

® Hexagonal socket head bolts are fitted. o1 all . ol4
circumferences $9
y /WCO.S
[ T T T T T 1 ] o .
= ¢ e je | | | | o o X ~ 76 i | ‘
ci ‘ ‘ L ‘ - |c RGPy o <]
Cl1 Ci 33 & 3 s =
= : ":{.3’ . ;3' . @ ] o 18 5
m 2 | b | o | a | e | | [ -
Width | Length |Thickness Hole intervals Attach bolts
Part No.
w L T a|b|c | d]| e [Type|Qy
SLP-26100C 26 100 20 60| — | — | — | — [Woam 2
SLP-26150C 26 | 150 | 20 |55 |55 | — | — | — [Bfeam 3
SLP-26200C 26 200 20 55|50 | 55 | — | — [Wam 4
SLP-26400C 26 | 400 | 20 | 75|70 |70 | 70 | 75 [Bleam g
. pl4
22 ¢9
T T T T [eo]
l_ i ooi i i LQL\ 8¢ y / Y
Co5 L ‘co.s ‘?B&T, o
cos5” C0.5 m =
= ¢ sees " 6| m14—%.05
ajl b | ¢ | d |a] 201
Width | Length |Thickness Hole intervals Attach bolts
Part No. W | L | T |al|b | c | d Tyeay
SLP-2050 20 50 20 10 30 - —  [Wloam
SLP-20100 20 100 20 20 60 = —  [Wloamn
SLP-20150 20 | 150 | 20 | 20 | 55 | 55 | — [ 3
SLP-20200 20 | 200 | 20 | 20 | 55 | 50 | 55 [|Wham 4
o8 e P11
E’: ., 96.6
Y P = S— i —~ ol e ‘
co’5 ‘ L ‘ | €05 ' 6.3R1/’ 55
co.5~ ~ C05 R % i
; ¢ \Io'o_:o -ol/ A
- 5, 10 905
al_ b c d |a 2
Width | Length |Thickness Hole intervals Attach bolts
Part No.
w L T a b c d |Type| Qty
SLP-1550 15 50 15 10 30 - — [l
SLP-15100 15 100 15 20 60 = —  [leloam
SLP-15150 15 | 150 | 15 | 20 | 55 | 55 | — [WHam| 3
SLP-15200 15 | 200 | 15 | 20 | 55 | 50 | 55 |Mbfam 4

<
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Oiles 500SP1 SL1 Slide Guide Rails %7/

@ Motion direction: length direction

® Example of attachment.

| et

SLC

Clearance needed

Specify Part No. by required thickness and length.
(e.g.) Thickness is 20mm and length is 100mm.

SLC - XA

Part No.
D .
1) Q| LN 2
6.3 2
// 4 %‘ §¢ ~
o O /0| s[4 5
\N ! 53 O
Q N 16/ \Q 7
20|, o 26 © o o
- I— . t1

S
=

Tolerance Tolerance Tolerance

SLC-30100 30 [100] 23 [ 88| 15 |13%| 15 | 30s| 60 | 75| 7 | 11 | 23 [ 2
SLC-30130 30 [130] 23 | 88| 15 [ 138 ] 15 [ 30s| 90 [ 75| 7 | 11 | 23 [Mleam 2
SLC-30160 30 [160| 23 | =881 | 15 | 18%| 15 | 80| 60 | 7.5| 7 | 11 | 23 [k 3
SLC-30220 30 [220] 23 | 88| 15 [13%] 15 | 30| 60 | 7.5 7 | 11 | 23 [Eleam 4
SLC-41100 41 [100] 23 | 38| 26 [ 138 | 15 | 30s| 60 [ 75| 7 | 11 | 34 [easm 5
SLC-41130 | 41 130 23 | 3% | 26 | 13%| 15 | 8es| 90 |7.5| 7 | 11 | 34 [eam 3
SLC-41160 | 41 [160] 23 | 38| 26 [13%| 15 | 30| 60 [ 75| 7 | 11 | 34 [Mlewr 3
SLC-41220 | 41 [220] 23 | =88] 26 [13%| 15 | 30| 60 | 7.5 7 | 11 | 34 [feam] 4
SLC-56100 56 |100] 28 | =381 | 26 | 13| 20 | 805 | 60 | 10 | 9 | 14 | 47 [Mhesw 2
SLC-56160 56 |160| 28 |=381] 26 |13%] 20 | 30s| 60 | 10 | 9 | 14 | 47 [Mfead 3
SLC-56220 56 [220] 28 | 3%t | 26 | 38| 20 | S0s| 60 | 10 | 9 | 14 | 47 e 4

SLI

@ This slide guide rail may be cut to the necessary
dimension or bored for bolts.
@ The movement direction is lengthwise.

Specify Part No. by required thickness and length.
(e.g.) Thickness is 20mm.

Motion direction

Oiles 500SP1 SL1 Slide Guide Rails for Additional Machining (£ois?//€5

SLI - PIEL]

Part No.

/i

/L

® Attachment type A

—~=Clearance needed

® Attachment type B

Clearance needed

L | W [Tolerance| t (Tolerance| W1 [Tolerance| W2
SLI-20300 300 15 [ 08| 11 [38%| 10 | Bes| 5 | A
SLI-25300 25 |1300| 23 | =805 10 |13 15 |-0s| 8 | B

T
A
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¥
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Feature

Frosofl eLv 1=

® 5005P4 is a self-lubricating bearing with embedded solid lubricant and metal

base that conforms to the universally-acknowledged ASTM Standards (C86300).

® Serviceable without the need for lubrication.
® Demonstrates high performance under high-load and low-speed operations.
® Demonstrates superior wear resistance in applications where oil film is seldom

produced such as reciprocating motions, oscillation, frequent starts and stops, etc.

® Superior chemical resistance and corrosion resistance.

Service range

500SPs SL1

Oiles 500SP4

Lubrication condition Dry periodic lubrication carbide tool (JIS)
=)
Service temperature range C —40~+300 —40~+150 ‘3, Relief angle 5~10°
£
Allowable max. pressure P N/mm? ikgf/cm? 29(150) {296 (1,530) | £ | Rake angle 2~5°
o
Allowable max. velocity V m/s {m/min} 0.50 {30} 1.00 {60} Nose radius (mm) | 0.40~0.80
Allowable max. PV value Nimm?- ms (kgticm? - miminl |~ 1.65 {1,010} 3.25 {1,990} | Speed (m/min)|  100~200
o
The values in parentheses are static bearing pressures, which are the bearing pressures (£ | gyt depth (mm)| 0.05~0.30
in applications with no motion or very small motion (=0.0017m/s[0.1m/min]). §
% Above values are applicable when solid lubricants SL1 are used. Feed (mm/rev)| 0.08~0.30

*Use the solid lubricant SL464 (lead-free) in water or in environments where the bearings
are always exposed to water splashes. The operating temperature range is from -40°C to
+80°C (-40°F to 176°F).

Mechanical properties

Some products require application of solid
lubricants on the sliding surface after

processing.

% Contact us for grinding and milling information.

Modulus of longitudinal elasticity

N/mm2 {kgf/mm2}

105,000 {10,700}

Co-efficient of linear expansion

X10—5 C—1

2.2

Thermal conductivity

W/mC {cal/secCcm|

87.810.21}

#*The values shown above are typical values, not the standard values.

(Note) Compressive strength is 0.1%

A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products.
A\ Solid lubricant, SL401 and SL403 are not lead-free.

Density — g/cm3 7.8 Machining accuracy (bushing)
Tensile strength JIS Z 2241  |N/mm2 {kgf/mm2} 755 {771 .D. 0.D. Length
Tensile elongation at break | JIS Z 2241 % 12 class7t08 | class6to7 | class8to 9
Compressive strength — N/mm2 {kgf/mm2} | 345 {35} (Note) Classes here are in JIS standard.
This product demonstrates satisfactory
Impact strength JIS Z 2242 |J/cm2 {kgfm/cm?2} 19{1.9} performance at the slide surface roughness
of Rz6.3 to 12.5um.
Hardness JIS Z 2243 HBW 223

h.;f_.;ﬁa

A

Service range

Oiles 500SPR

500SPR SL1

ROA T Lubrication condition Dry periodic lubrication
@1 e
5~ v d ’gf; Service temperature range C —40~+150
Allowable max. pressure P N/mm? [kgf/cm?) 90 (200) {918 (2,041)}
Allowable max. velocity V m/s {m/min} 0.25 {15} 0.50 {30}
Features

500HP.

® Help realize a long-life operation or

a compact design.

Mechanical properties

The values in parentheses are static bearing pressures, which are the bearing pressures
in applications with no motion or very small motion (=0.0017m/s[0.1m/min]).

¢ Above values are applicable when solid lubricants SL1 are used.

Density —_— g/cm?® 7.49 Hardness JIS Z 2243 HBW 280
Tensile strength | JIS Z 2241 | Nimm? fkgf/mm?) 780{79}  [Modulus of longitudinal elasticity| ~ —— N/mm {kgf/mm? | 105,000 {10,720}
Tensile elongation at break| JIS Z 2241 % 1.0 Co-efficient of linear expansion —_— X10~%C! 1.97

Compressive strength

N/mm? {kgf/mm?|

460 {47} (Note)

*The values shown above are typical values, not the standard values.
(Note) Compressive strength is 0.1%

A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products.
A\ Solid lubricant, SL401 and SL403 are not lead-free.

Test data

Journal oscillation test 500sPR-SL1

— 0.30

o
)
3]

Oscillation cycle :
Oscillation angle :

<Testing conditions>
Bearing dimension : $¢60X¢p75XL42

Mating material : SCM440 quenched by high frequency
induction hardening

Pressure : 90N/mm2{918kgf/cm2}
Volocity : 0.008m/s{0.47m/min}

5cpm
+45°

Test time : 100hrs.
Ambience : in the atmosphere, room temp.

Lubricataion : initially-greased only

0.20
0.15
0.10
0.05
0.00

Coefficient of friction (u

100
80
60
40
20

Bearing temperature (°C)

Bearinglwear amounlt 10.021mm

A

Co-efficient of friction

20 40 60 80 100
Test time (hrs.)
T T
Bearing wear amount : 0.021mm
~C Bearing temperature-{
20 40 60 80 100
Test time (hrs.)

=<
o)
—+
=
=
o]
1)
Q
=
5
Q@
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Oiles 500SPs SPSB Oiles 500SP5 SL1 Ultrathin Bushings (&s?/&%) (&

A long-life bearing with compact design

and high durability.

Its wall thickness is 33-50% thinner comparing to #500SP1-SL1 "SPB series
(P187)".

As it is made of OILES original metal material that has high strength and
wear resistance, it has a long operating life inspite of possessing a thin wall.

Feature
® Bears higher loads than the 5005P1. Specify Part No. by required I.D., O.D. and Length.
® Demonstrates superior wear resistance under high-load and low-speed (e.g.) I.D.is 10mm, O.D. is 12mm, and length is 15mm.
applications.
PP SP5B - [LIFIF
Service range 500SPs SL1 Part No.
Lubrication condition Dry periodic lubrication
Service temperature range C —40~+150
Allowable max. pressure P N/mm? (kgf/cm?) 49(170) {500 (1,735)}
T . . . 1~z
Allowable max. velocity V m/s {m/min} 0.25 {15} 0.50 {30} Motion direction Mating shaft Bushing Housing 0.2~03+ 15f 7]
1.6 Y
o . (V) b y l .
Allowable max. PV value N/mm2- ms fkgffcm? - mi 1.65{1,010 3.25{1,990 ! el =
% mm2 - m/s {kgf/cm? - m/min} { | { ! < als /\m SlE 3
g The values in parentheses are static bearing pressures, which are the bearing & S & Q S mf =
o pressures in applications with no motion or very small motion (=0.0017m/s Shaft Y ! p @
g [0.1m/min]). d8: For general (High-load) L 16 2
= 3% Above values are applicable when solid lubricants SL1 are used. e7: For general (Low-load) Tapered chamfer L a

{7: For high accuracy

Mechanical properties
Density —_— g/cm?® 7.8
. 1.D. 0.D.  |Thickness Length L Tolerance =03 1D. tolerance
Tensile strength JIS Z 2241 | N/mm? {kgf/mm?| 785 {80} afterprss
: : ¢od [Toerance| D |Tolerance) mm | 8 10 12 15 16 20 25 30 g ey
Tensile elongation at break| JIS Z 2241 % 10
6 |05 8 [1055(1.0 060808 060810 060812 | 060815 | 060816 13063
Compressivostrength | =~ —— | N/mmfikgt/mmd | 392140} (Nate 8 [ 1388] 10 |786%( 1.0 [081008 081010 081012081015 | 081016 108
Hardness JIS Z 2243 HBW 235 10 |13%%| 12 |$3%411.0 101210101212 | 101215 | 101216 1585
I +0.034 I
Modulus of longitudinal elasticity. — N/mm? {kgf/mm?} | 98,000 {10,000} 12 Eglggg 15 —— 1.5 121512 | 121515 | 121516 | 121520 18'3?%
— : : X 15 +oiogg 18 | o0 | 1.5 151812 (151815 | 151816 | 151820 1313?3
bty liesepaiehy).  — e 213 16 |13%8| 20 [13%4] 2.0 162012 | 162015 [ 162016 | 162020 | 162025 1085
3 The values shown above are typical values, not the standard values. 20 (1005 | 24 |10%%| 2.0 202415 | 202416 | 202420 | 202425 | 202430 | 1553
(Note) Compressive strength s 0.1% 25 [1380[ 29 [18%%5]2.0 252916 | 252920 | 252925 | 252930 | 13

- . . . . . . . *The I.D. tolerance is reference value as press fitting into H7 housing.
A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products. P 9 9

A\ Solid lubricant, SL401 and SL403 are not lead-free.
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() ° °
O| Ies SOOH P Hard special copper alloy bearings with embedded solid lubricant I I F B Oiles 500HP SL1 Bushings
Specify Part No. by required I.D., O.D. and Length.
W‘ﬂ (e.g.) 1.D.is 30mm, O.D. is 40mm, and length is 40mm.
L14: 8304040
Part No.
Motion Mating shaft Bushing Housing
direction 6
7}
5 (]
5 S
ggag | use (High-I d)f
: For general use (High-loa
Features ?7:Ifor r?_err\]eral use (Low-load) L
® Bears higher loads than the 5005Ps. 7:For high accuracy use
® Demonstrates superior wear resistance under high-load and low-speed
applications.
Service range 500HP SL1 2~4
g CO.S~1 1 som
Lubrication condition Dry periodic lubrication ] A
- | il 25~45
Service temperature range C —40~+150 Qo
'e- 'e-‘ 1.6i 10°
Allowable max. pressure P N/mm? (kgf/cm? 73(180) {745(1,837)} - s
1.6 o
Allowable max. velocity V/ m/s {m/min} 0.10 6} 0.25 {15} L
. Allowable max. PV value Nimme- m/s kgtfcne - mmin} |~ 1.65 {1,010} 3.25 {1,990} -
% The values in parentheses are static bearing pressures, which are the bearing gr
- pressures in applications with no motion or very small motion (=0.0017m/s =
L [0.1m/min]). &
% * Above values are applicable when solid lubricants SL1 are used. §
= 1.D. 0.D. Length | ID.tolerance @
N . Part No. after press
Mechanical properties @d [Terance| PO [Terance| L |Tolerance g eerence
Density — g/cm? 76 HPB-203020 20 |1886| 30 [I88%| 20 | =83 | 180%
+0.061 +0.041 —01 +0.037
Tensilestrength | JIS 22241 | N/mmelkgt/mm?l | 540156 SRR 20N S I8P Ot KR oo 20 B o i
HPB-203030 20 |Io040| 30 |Ioozs| 30 | =03 +0.016
Tensile olongation at break | JIS Z 2241 % 03 HPB-253520 25 |13%5] 35 [1388] 20 | =43 | 108
Compressive strength — N/mm? [kgf/mm2} | 490 {50} (Note) HPB-253530 25 |158%| 35 |108%| 30 | =83 | 088
- +0.061 4 +0.050 :0.1 +0.032
Hardness usz2243 | HBW 245 HPB-304030 | 30 liwow) 40 [ioow) 80 | =5, | soon
HPB-304040 30 |Tooa0 | 40 |ioo3a| 40 | o3 +0.011
Modulus of longitudinal elasticity. — N/mm? {kgf/mm?} | 127,000 {13,000} HPB-405040 40 10931 50 (1090 40 | 201 | o0
Co-efficient of linear expansion — %1075 °C~ 1.8 HPB-405050 40 1805 | 50 |1803%| 50 | =03 | 108%
+0.075 +0.060 —0.1 +0.045
*The values shown above are typical values, not the standard values. HPB-506050 50 :gggg 60 :gggg 50 :g? :ggig
(Note) Compressive strength is 0.2% HPB-506060 50 |ic0s| 60 |ivoar| 60 | Zo3 +0.020
A Plase indicate - S o resirosatina oo HPB-607550 60 |88 | 75 |188%3| 50 | =83 | 18883
e?clse |n_|catet e type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products. HPB-607560 60 |1290[ 75 [t9%2] g0 | =01 +0.053
A\ Solid lubricant, SL401 and SL403 are not lead-free. : -
*The 1.D. tolerance after press fitting is for reference only.
A\ The dimensional tolerances are the values measured at +25°C.
\, J . S
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. (] L] L] (] L]
0 i Ie S 500 A B Aluminum bronze bearings with embedded solid lubricant
Frotis2fl FLV 4 Test data
(Free )
. . . ~ 0.20
Journal oscillation test in sea water =
<Testing conditions> § 0.15
Mating material : SUS304 _g
Pressure : 15.7N/mm?2{160.0kgf/cm?2} ‘5 0.10 \_\//_\_‘.’\
Oscillating cycle : 60cpm ‘q:';
Oscillating angle : =10° :g 0.05
i . [
Features ot omosETa - §
. | - rUtTicCl Wi
@ Usable in seawater. temperature 20+5° 0 20 40 60 80 100
® Has superior heat resistance. *SL4 is used for this test data. V'V Oscillation cycle(x10?)
® Not brittle at low temperatures and may be used at very low temperatures. .
[ |
Service range 500AB SL1
. . . ~—=0.20 ‘ ‘ ‘
Lubrication condition Dry periodic lubrication Journal oscillation test in water ‘E’l Oiles 500AB-SL4 (19.6N/mm2{200.0kgf/cm2})
: 5 <Testing conditions> S0.15 Wear amount - 0.017mm
Service temperature range C —250~+400 —40~+150 Bearing dimension : $80X¢100x £ 60 ::j /\_/
Allowable max. pr re P N/mm? Ikaf/cm? 241 245 (1,02 Mating material : S45C hard chrome plating %5 0.10 T |
OUEDIe ma. pressure Fm kafom 100) [245.1.020) Pressure : 19.6N/mm2{200.0kgf/cm?) £ NisF " Oiles 500AB-SL4(29.4N/mm2(300.Okgt/cm?))
Allowable max. velocity V m/s {m/min} 0.25 {15} 0.50 {30} 29.4N/mm2{300.0kgf/cm?} ;8 0.05 e du] ORI 0= BT
o Velocity : 0.004m/s{0.25m/min} S =
£ Allowable max. PV value N/mm? - ms {kgt/cm? - m/min] 1.25 {765} 2.45 {1,500} o _ Q 2
= Oscillating cycle : 6cpm o 0 g
@ The values in parentheses are static bearing pressures, which are the bearing pressures Oscillating angle : £15° 0 20 40 60 80 100 &
= in applications with no motion or very small motion (=0.0017m/s[0.1m/min]). Test cycle(time) : 100,000cycle (278hrs.) Oscillation cycle (x10?) g
g »*Above values are applicable when solid lubricants SL1 are used. Ambience : in the purified water =
o a
When you use standard #500AB series in the temperature and over, contact us for more Lubrication : SL4L coating w
information.
Mechanical properties v, ek
Density o g/cm? 7.6
Tensile strength JIS Z 2241 | N/mm? {kgf/mm?} 590 {60}
Tensile elongation at break | JIS Z 2241 % 15
Compressive strength — N/mm2{kgf/mm? | 240 {24} (Note)
Impact strength JIS Z 2242 | J/cm? {kgfm/cm?3 25 {2.5}
Hardness JIS Z 2243 HBW 160
Modulus of longitudinal elasticity —_— N/mm? {kgf/mm2} | 108,000 {11,000}
Co-efficient of linear expansion e X105 C~! 1.6
Thermal conductivity —_— W/mC {cal/sec’Cem 58.6{0.14}
*The values shown above are typical values, not the standard values.
(Note) Compressive strength is 0.2%
A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products.
A\ Solid lubricant, SL401 and SL403 are not lead-free.
\, y
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Oiles 500B

Lathe turning Machining accuracy (bushing)
. carbide tool (JIS) 1.D. 0.D. Length
| S
g 2| Relief angle 5~10° class7t08 | class6to7 | class8109
w@wry =
‘-‘;:._','l & £ | Rake angle 2~5° Classes here are in JIS standard.
— & i This product demonstrates satisfactory
Nose radius (mm) 0.40~0.80 performance at the slide surface

roughness of Rz6.3 to 12.5um.
Speed  (m/min) 100~200

Feature
® Serviceable without the need for lubrication.

Feed (mm/rev)| 0.08~0.30
® Demonstrates high performance under middle-load and middle-speed Apply solid lubricant or grease fo the
operations. sliding surface after machining.

Cutdepth (mm)| 0.05~0.30

Condition

® Usable at high temperatures.
® Has superior chemical and corrosion resistances.
® Standard products are available in various sizes.

Service range 500B: SL2 500B: Test data

Lubrication condition Dry periodic lubrication -
. 9 Journal rotational load resistance test 30'40 e
Service temperature range C —40~+250 —40~+150 c Bearing temperature =
<Testing conditions> 20230 i 150 g
2 Allowable max. pressure P N/mm? (kgf/cm? 15(49.0) {153 (500)} Mating material : S45C § P /_’ g =
= . , , 5 5 %5020 — 100 o g
2 Allowable max. velocity V m/s {m/min} 0.40 {24} 0.85 {51} Pressure : 0.98N/mm?{10.0kgf/cm?| = R _{ Co-officiont of friction £ =
9] is loaded incrementally @ - @
= Allowable max. PV value Nimme - s (kgfome - mmin) | 1.00 {612 1.65 {1,010} per 10minutes 5010 7 50 g i
& W iﬁ 7 = =,
= The values in parentheses are static bearing pressures, which are the bearing pressures Velocity : 0.083m/s{5.0m/min} pu ¥ 8 0 3 3
in applications with no motion or very small motion (=0.0017m/s[0.1m/min]). Lubrication : dry ﬂ(‘i 0 20 39 59 78 98 118 137 157 o
3% Above values are applicable when solid lubricants SL2 are used. o {20} t40f {60l {80} {100} {120} {140} {160}
2
Contact pressure[ lk%%TnZI ]
Mechanical properties 500B:- 500B:
Density —_— g/cm? 8.8 8.7
Tensile strength JIS Z 2241 | N/mm? {kgf/mm?| 195 {20} 245 {25}
Tensile elongation at break | JIS Z 2241 % 15 15
Compressive strength - N/mm2 {kgf/mm?2} 95 {9.5} (Note1) 130 {13} (Note)
Impact strength JIS Z 2242 | J/cm? [kgfm/cm?| 10 {1} —
Hardness JIS Z 2243 HBW 60 70
Modulus of longitudinal elasticity — N/mm? kgf/mm? 83,000 {8,500} 103,000 {10,500}
Co-efficient of linear expansion o X10~% C* 1.8 2.0
Thermal conductivity —_ W/mC {cal/sec’Ceml 71.110.17} 75.3{0.18}

*The values shown above are typical values, not the standard values.
(Note) Compressive strength is 0.2%

A\ Please indicate the type of mation (rotation, reciprocating, rotation & reciprocating) for custom-made products.
A\ Base metal contains lead.
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"] Specify Part No. by required I.D., O.D. and Length.
(e.g.) I.D.is 60mm, O.D. is 75mm, and length is 50mm. 2~5
BCE - , L NI
Part No. & 3 2=8
Motion Mating shaft Bushing Housing e y
direction 5 ] ! Z
= a3 /O\BS)\ -
e" S Q @ Both ends have the same chamfering.
’ LLJ @ Applicable to rotation and oscillating motion.
@ Do not remove lubricant applied to the inner surface of the product. Otherwise, the product will not demonstrate its performance.
1.D. 0.D. Length L Tolerance -3 Length L Tolerance -3 LD. tolerance | 1.D.
od [Tobae| oD kel 20 25 30 40 50 60 80 100 120 [t o 00
20 | 184%| 30 |i8%%| 203020 203025 203030 B | 20
25 |184%| 351005 253520 253530 253540 1088 | 25
30| 130%| 40 |18% 304025 304030 304040 130 | 30
30|19 42|15 304225 304230 304240 188 | 30
321315 42135 324230 324240 B | 32
321818 451353 324530 324540 B9 | 32
35|18 45185 354530 354540 354550 B | 35
35 |1016s| 48 100 354830 354840 354850 %% | 35
g’ 40 | 1815 50 | 1563 405030 405040 405050 B | 40 E
3 40 | 18765| 55 | 1804 405530 405540 405550 3ot | 40 :=
= 45 |181%| 55 | 1004 455540 455550 30 | 45 g
g 45 | 1316 60 185 456040 456050 8% | 45 s
50 |137ca| 60 |50 506040 506050 506060 3% | 50
50 |87ca| 65 | 1804 506540 506550 506560 1388 | 50
55| 131%| 701853 557050 557060 1818 | 55
55 |381%| 75 |1888 557550 557560 i1 | 55
60 | 131%| 751063 607550 607560 607580 1185 | 60
60 1313 80 |1563 608050 608060 608080 i | 60
65 |15i%| 801393 658060 658080 i3 | 65
65 |1013| 851388 658560 658580 1353 | 65
70 |1873| 851888 708560 708580 %8s | 70
70 |18338] 90 1388 709060 709080 %83 | 70
75 |1813| 90 | 1888 759060 759080 8888 | 75
75 |1813| 951088 759560 759580 08 | 75
80 |1513| 95 |1888 809560 809580 8095100 1553 | 80
80 | 15132] 100 | 1588 8010060 8010080 | 80100100 1563 | 80
85 | 1532|100 | 1508 8510080 | 85100100 %1% | 85
85 | 1578 105 | 1508 8510580 | 85105100 1315% | 85
90 | 1375|110 | 1388 9011080 | 90110100 1338 | 90
90 | 1578|115 | 1508 9011580 | 90115100 1315 | 90
95 | 1535|115 | 1308 9511580 | 95115100 %1% | 95
95 | 1378 120 | 13082 9512080 | 95120100 1515 | 95
100 | 1378 | 120 [ 1558 10012080 | 100120100 | 100120120 | 13i% |100
100 | 1378 | 125 | 15483 10012580 | 100125100 | 100125120 | 3322 | 100
*The I.D. tolerance after press fitting is for reference only. A\ The dimensional tolerances are the values measured at +25°C.
. J
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0 i Ies 500 F Cast iron bearings with embedded solid lubricant
Standard product / Custom-made product >~ ead Test data
. . 0.04
Reciprocation test —_
<Testing conditions> E 0.03
Bearing dimension : [ J40X[]40xt20 §
Mating material : FC250 ground 8 0.02
. ) ) © P=5.9N/mm2{60.0kgf/cm2}
Pressure : 5.9N/mm?2{60.0kgf/cm?2} 8 0.01 ——
Feature Velocity : 0.12m/s{7.0m/min} = 0 ///
@ Serviceable without the need for lubrication. Stroke - 80mm W 0 20 40 60 80 100
® Demonstrates high performance under low- and middle-load, low-speed operations. Test cycle - 100,000cycle ~ Reciprocation cycle (x102)
® Demonstrates superior wear resistance in applications where oil film is seldom Lubrication  initial grease applied
produced such as reciprocating motions, oscillation, frequent starts and stops, etc.
® Lower prices than the bearings with copper alloy bases.
® Standard products are available in various sizes.
Service range 500F SL1 Lathe turning
Lubrication condition Dry periodic lubrication carbide tool (JIS)
]
o Service temperature range ‘C —40~+400 —40~+150 *3, Relief angle 5~10° -
£ = D)
5 Allowable max. pressure P N/mm? kgf/em? | 5(73.5) {51(750)] | 8(73.5) {82(750)} £ | Rake angle 2~5° 5
= Allowable max. velocity V m/s {m/min} 0.15 {9} 0.25 {15} Nose radius (mm) |  0.40~0.80 e
© Q
< Allowable max. PV value Nimm? - ms lkgffcm - m/min} 0.50 {306} 0.80 {490} _ | Speed (m/min)|  100~200 3
S
The values in parentheses are static bearing pressures, which are the bearing 5| cutdepth (mm)| 0.05~0.30
pressures in applications with no motion or very small motion (=0.0017m/s §
[0.1m/min)). Feed (mm/rev)| 0.08~0.30
Apply solid lubricant or grease to the sliding
surface after machining.
Mechanical properties 500F: 500F: 3 Contact us for grinding and milling information.
Density —_— g/cm? 7.3 71
Tensile strength JIS Z 2241 | N/mm?{kgf/mm? | 2501{26} | 150 {15} Machining accuracy (bushing)
Compressive strength —_— N/mm2 lkgf/mm?2 | 740 {75} 440 {45} 1.D. 0.D. Length
Impact strength JIS Z 2242 | J/cm? {kgfm/cm? 41{0.4} 11{0.1} class 7108 | class 6to 7 | class 8 to 9
Hardness JIS Z 2243 HBW 190 160 Classes here are in JIS standard.
This product demonstrates satisfactory
Modulus of |0|'|gitudina| elastiCity —_— N/mm? {kgf/mmzi 107,800 |1 1 ,000] 78,000 {8,000[ per‘formance at the slide surface roughness
-~ . . o of Rz6.3 to 12.5um.
Co-efficient of linear expansion —_— X105 C! 1.2 1.2
Thermal conductivity —— | W/mClcal/secCem| | 50.2 {0.12} | 50.2{0.12}
*The values shown above are typical values, not the standard values.
A\ When you use standard 500F series in the temperature of 150°C and over, contact us for more information.
A\ Please indicate the type of motion (rotation, reciprocating, rotation & reciprocating) for custom-made products.
A\ Solid lubricant, SL401 and SL403 are not lead-free.
\, J
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FG B Oiles 500F SL1 Guide Bushings FWPT Oiles 500F SL1 Wear Plates

Specify Part No. by required I.D., O.D. and Length. Specify Part No. by required width and length.
(e.g.) I.D.is 60mm, O.D. is 80mm, and length is 90mm. (e.g.) Width is 100mm and length is 100mm.
Jcl: k8 608090 FWPT - jleJo)[e]e]
Part No. Part No.
Motion direction Bushing Housing .
Motion direction x
> 23 Akl - 2
o8 T (-
\
L
@ 500F, is used as base steel. @ 500F, is used as base steel.

® Applicable to reciprocating motion.

@ |t is recommended to use a set screw to Cross-section Chamfering

prevent dislocation. C0.5

C1  R20
AN S —ct Type A

15° C2 ° a ¢17.5 6 R10 all circumferences

Py Qe Oz ot 177

05 - B J) == E s —
: [ [T ) o
22 ol e ol e 21 42 21 42 4-Cl 6.3 o C3 all circumferences

¢Dijse
¢ddn7

L

(®)]
g >
= —
@ Q
[} =
a2} A
S o]
= )
© Q
o =,
=]
= Q

od |Toerance] D |Tolerance Tolgrance Tolerance Toerance| T (Tolerance| 21 |Tolerance| £2 ({Type| Qty

FGB-254040 2573%'| 40 |=o0s| 40| 3. | 10 | 5 FWPT-100100 100 8} [100| =8} | 20 | =001 | 50| 202 | 25 [Maml 5 | A
FGB-305050 30 [*2%2'[ 50 |08 | 50] %, | 10 5 FWPT-100125 |[100 | =83 |125] =84 | 20 |=oor | 75| =02 | 25 | 2 | A
FGB-356055 35|9%5| @0 [zo000s| 55| 9, | 15 5 FWPT-100150 [100 | =84 [150| =84 | 20 |z001 [100 | 202 | 25 [Mikasl 2 | A
FGB-406055 40 |*2%%5| 60 |=000ss 55| 9, | 15 5 FWPT-100200 |100 | =3} |200| =33 | 20 |=o01 |150| =0z | 25 [ilfam] 2 | A
FGB-406060 40 (*395| 60 [x000ss] 60| 3, | 10 5 FWPT-100250 [100 | =34 |250| =83 [ 20 | =001 |200 | 02 | 25 [Wfess] 2 A
FGB-507075 50 *3°%| 70 |zooss 75| 3, | 15 | 10 FWPT-125125 [125| =3} [125| =83 | 20 [=o01 | 75|02 | 25 [Wikam 2 | A
FGB-608090 60|72%%°| 80 |zooes 90| 3, | 20 | 10 FWPT-125150  [125] =31 |150| =3} | 20 |=oor 100 | z02 | 25 [itkaw 2 | A
FGB-80100120 80 [39%] 100 0011 [120] 8, | 25 10 FWPT-125200 [125] —3} |200| =83 | 20 | =001 [150 | =02 | 25 [Wilam] 2 | A
FGB-100120150 | 100 |*3°5| 120 [xoo11 |150| 3, | 25 | 10 FWPT-125250 [125] =3} |250| =8} [ 20 | =001 |200 | =02 | 25 [Wlm] 2 | A
FGB-120140180 |120(72%5| 140 |z0012s{ 180] 8, | 25 10 FWPT-150150 [150| 83 [150| =8} | 20 | =001 100 | =02 | 25 [ikam 2 | A
FWPT-150200 150 | =84 | 200| =84 | 20 | =001 [150 | =02 | 25 [l 2 | A

A\ The dimensional tolerances are the values measured at +25°C. FWPT-150250 [150] =84 [250| =84 | 20 | =001 200 | 02 | 25 [Mtfean) 2 A
FWPT-150300  |150 | =84 [300| =44 | 20 [=0o1 [250 | =02 | 25 [kew] 2 | A

G J G J
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FWP Oiles 500F SL1 Wear Plates ey,

Specify Part No. by required width and length.
(e.g.) Width is 58mm and length is 100mm.

FWP - x5 [v]0)

Part No.

Motion direction

@ 500F, is used as base steel.
@ Motion directions for FWP-4875 to FWP-200300 are width and length.

@ Motion directions for FWP-2875 to FWP-38200 are length direction only. Chamfering
Type A Type B Type C
Y S R10all R5 all R5 all
y N O & 3} ¢17.5 6 circumferences 3.5 circumferences 3.5 circumferences
J .. - o _ 16,8
~ & ; *. - > () = ; * ]—l—[J ! [ [
= = oV S 2 oot - o
N
Sy oy [ [ C3all
92 21 92 4—C] 92 21 21 92 4—C] - circumferences

4—C1

—
A
Y
A
Y
U
Y
A
Y
T
y N
A
iy
Y
A
y o
[}
w
A
8

g - b =

3 :

; Width Length | Thickness [Mounting hole intervals| Attach bolts Width Length | Thickness Mounting hole intervals Attach bolts %

g Ll W |Toerance] L [Tolerance] T |Tolrance] £1 |Tokerance] 22 |Type| Qty Chamefing il W (Tolerance| L [Tolerance| T {Tolerance] W1 (Tolerance] W2 | 21 [Toerance| 2 (Type| Qty Chamfering =
FWP-2875 28|33 | 75|81 | 20 | 001 | 45] 02 | 15 [l o [ G FWP-7575B 75|85 | 75 85| 20 200 | — | — | — | 25| 202 | 25 |imrd o | A -
FWP-28100 28| 233|100 281 | 20 | 001 | 50| 202 | 25 [MUieasn 5 | FWP-75100B 75| 81 [100] B3] 20 [#00r | — [ — | — [ 50| =02 | 25 [fMeam 2 | A
FWP-28125 28 | 233|125/ 231 | 20 =001 | 75| 202 | 25 [MWewn 5 | C FWP-75125 75|83 [125] 83 [ 20 2001 | — | — | — | 75[ =02 | 25 [Wfeww 2 [ A
FWP-28150 28| =81 [150| =81 | 20 [=001 [100] 02 | 25 [Mifemsl 2 | FWP-75150 75| 283 [150] =83 | 20 |00 | — | — | — [100] 202 | 25 |t 2 | A
FWP-28200 28| 281 |200| =84 | 20 =001 [150 | 02 | 25 [Wiea 2 | C FWP-75200 75| 281 (200 =33 | 20 [=001 | — | — | — [150] =02 | 25 [l 2 [ A
FWP-3875 38| 8 | 75| %1 | 20 | =001 | 45| x0z | 15 [MMemm o C FWP-100100 [100 | =33 [100| =33 [ 20 |00 | 50| 202 [25 | 50| =0z | 25 [fwr] 4 | A
FWP-38100 38|81 [100| =81 | 20 | 001 | 50| 02 | 25 [Miewnl 5 | C FWP-100125 [100| =34 [125] =81 | 20 |=o01 | 50| 02 [25 | 75| =02 | 25 |Memnl 4 | A
FWP-38125 38|81 [125| 81 | 20 | 001 | 75/ 202 | 25 [liam o | G FWP-100150 100 | =83 |150| =84 | 20 |=oo1 | 50| 02 |25 |100| 02 | 25 [l 4 | A
FWP-38150 38|33 | 150 281 | 20 |=o01 [100] 02 | 25 [M0fewn 2 | C FWP-100200 [100| =33 |200| =34 | 20 | 001 | 50 02 [25 [150] =02 | 25 [WOfeam 4 | A
FWP-38200 38| 281 [200] =81 | 20 [=001 [150] 02 | 25 [Mifemsl 2 | C FWP-100250 [100| =34 [250| =34 | 20 |=o01 | 50| 02 [25 [200] 02 | 25 [Mifewsl 4 | A
FWP-4875 48| 81 | 75|81 | 20 | =001 | 45|02 | 15 [l 2 | B FWP-125125  [125| -8} |125] =83 | 20 |=001 | 75| 02 [25 | 75| =02 | 25 [l 4 | A
FWP-48100 48 | =83 [100| =83 | 20 |=oo1 | 50| =02 | 25 [iemy 2 | B FWP-125125A [125| 283 |125| 2§} | 20 | 001 | 50| 02 |37.5| 75| o2 | 25 [ltkam 4 | A
FWP-48125 48] 83 [125] 83 [ 20 [=001 | 75[ w2 [ 25 [Memsl 5 | B FWP-125150  [125[ =8} [150| =8} | 20 | =001 | 50| 202 |37.5/100 | 02 | 25 [ 4 | A
FWP-48150 48|31 [150| =33 | 20 [ 001 |100| 202 | 25 | 2 | B FWP-125200 [125| =31 [200| =34 | 20 |=o01 | 50| =02 [37.5[150] 02 | 25 [Mfewal 4 | A
FWP-48200 48| =81 (200 =81 [ 20 | 001 [100| 202 | 50 |MMfeant 2 | B FWP-125250  [125] 28} [250| 3} | 20 | =001 | 50| 202 |37.5/200 | 02 | 25 Mol 4 | A
FWP-48200A 48|85 [200| =33 | 20 |x001 [150| =02 | 25 [Mikas) 5 | B FWP-150150 [150| =33 [150] =33 | 20 | 001 [100] 02 [25 [100] 02 | 25 [Weamn 4 | A
FWP-48250 48| =81 [250| =81 | 20 | 001 [100| 202 | 25 |t 3 | B FWP-150200 [150 | =31 [200| =81 | 20 |=o01 100 02 |25 [150| =02 | 25 [l 4 | A
FWP-5875 58|81 | 75|81 | 20 [+001 | 45] 02 | 15 [Mikasl o | B FWP-150250 [150| =31 [250| =84 | 20 |00t [100| 02 [25 [200] 02 | 25 [Mifeasl 4 | A
FWP-58100 58| =83 [100| =83 | 20 [ 2001 | 50| x02 [ 25 [iemnl 5 [ B FWP-200200 |200 | =$3 [200| =33 | 20 | =001 |150 | 02 [25 |150| =0z | 25 [Miikaml 4 | A
FWP-58125 58 | =33 |125] 231 | 20 [#001 | 75] 02 | 25 [Meand o | B FWP-200250 [200 | =83 |250| =34 | 20 | =001 [150] 02 [25 |200] 202 | 25 [Mfecsm 4 | A
FWP-58150 58| =84 |150| =81 | 20 | 001 [100] 02 | 25 [0kl o | B FWP-200300 (200 =33 |300| =34 | 20 | 001 [150] 02 |25 |250] 02 | 25 [MMfeaml 4 | A

. J
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Oiles 500SP1 Spherical Bearings

R azal

Feature

® Conforms to the IS0 Standard E type bearings. Compatible with them dimensionally. High precision.
® The inner surface of the inner race is subject to sliding. The outer surface of the inner race bears self-aligning.

® Applicable to higher loads than other self-lubricating spherical bearings.
® Applicable to large oscillating angles in circumferential oscillating motion.
® Serviceable without the need for lubrication. Features quite long service life.

(Note 1) The allowable dynamic loads are calculated based on the allowable bearing pressure in
oscillating motion, which is 39.2 N/mm? [400 kgf/cm?]. They apply to the long-term loads
under normal conditions.

(Note 2) The allowable static loads are calculated based on the allowable static bearing pressure
98.0 N/mm?2 [1,000 kgf/cm?] (i.e., allowable bearing pressure when accompanied with
no sliding or accompanied with sliding at quite low speed not more than 0.0017 m/s [0.1
m/min.]. They apply to the accidental short-term loads under abnormal conditions.

Lubrication condition Dry The outer race is split into two parts.
Service temperature range 0 —40~+150 Assemble them as shown below so
Allowable max. pressure P N/mm? ikgf/cm? 39.2 {400} that the spI!t parts are not. located
at the maximum load point. the
Allowable max. velocity V mss {m/min} 0.15 {9} bearing to fix it. Press it slowly with
Allowable max. PV value Nmm? - ms (kgt/om? - m/min} 0.80 {490} a vice or press by the intermediation
- _ _ - _ of a as shown below. Chamfering the
* Above is the value when applying SL1 as solid lubricant. housing end is more effective.
Part No. Allowable dynamic load (Note 1) | Allowable static load (Note 2) .
N {kgf} N {kgf} maximum load
SPS-2035E 9,410{ 960} 23,500 { 2,400} J
SPS-2542E 15,600 { 1,600} 39,200 { 4,000} f\ o (o
SPS-3047E 21,100 { 2,160} 52,900 { 5,400} o
SPS-3555E 27,400 { 2,800} 68,600 { 7,000} &J
SPS-4062E 34,500 | 3,520} 86,200 { 8,800}
SPS-4568E 44,100 | 4,500} 109,000 {11,200} oress-it Example of
SPS-5075E 54,900 { 5,600} 137,000 {14,000} mandrel  ctachiment
SPS-6090E 84,700 { 8,640} 211,000 {21,600} Z - ‘
SPS-70105E 109,000 {11,200} 274,000 {28,000} chamier__e——
SPS-80120E 141,000 {14,400} 353,000 {36,000} | e 7%
SPS-90130E 176,000 {18,000} 441,000 {45,000} T T T W
SPS-100150E 215,000 {22,000} 539,000 {55,000} housﬁ g |
SPS-110160E 237,000 {24,200} 593,000 {60,500}
SPS-120180E 329,000 {33,600} 823,000 {84,000}

] Specify Part No. by required 1.D. and O.D.
(e.g.) I.D.is 50mm and O.D. is 75mm.
SPS - FJi-AE
Part No.
C circumferential oscillating
® Mating shaft R0.3~1.0 LT (R0.6~1.8) motion
For general: e7 (Recommended housing K7) ; N F o
For high load: d8 (Recommended housing N7) g .
*g, divided face
) > g[é”
© 2°
e g
: =  innerrace
ﬁoa%ones 500SPI
2.5~9.5
MoS2 coating
hardened SUJ2 outer race
I.D. 0.D. .
Part No. odl Tokae| BD e ¢pdi| B | C [Teace| ¢S | h | 6
SPS-2035E 20 +8'021 35 —(0).011 24| 16 | 12 —8_24 29 35| 9
SPS-2542E 25|75%" | 42| 8011| 29| 20 | 16 |04 | 355|50| 7
SPS-3047E 30| %% 47 (80| 34| 22| 18 | 02| 40.7|50| 6
SPS-3555E 35|%5%5| 55| 00| 40| 25 | 20 |85 47 |6.0| 6
SPS-4062E 40 |*3%| 62| Jos| 45| 28|22 |85 | 53 (6.0 7
SPS-4568E 45|*8%°| 68 |Sms| 51| 32| 25 | 35 60 |6.0| 7
SPS-5075E 50|*3%°| 75| 03| 56| 35| 28 | 35 66 |6.0| 6
SPS-6090E 60 |*3%°| 90 |-Suis| 67| 44 | 36 | 04 80 |6.0| 6
SPS'70105E 70 +8'030 105 —8.015 78| 49 | 40 —8.4 92 7.0 6
SPS-80120E 80 [*3%°|120 |-301s| 89| 55| 45 |8, | 105 |7.0| 6
SPS-90130E 90 | "% (130 | Jo1s| 98| 60 | 50 | 35 | 115 | 7.0| 5
SPS'100150E 100 +8'035 150 —8.018 110| 70 | 55 —8_5 130 7.0 7
SPS-110160E 110 [*3%° {160 |J01s|121| 70 | 55 |85 | 140 |8.0| 6
SPS-120180E 120 [*5%°1 180|008/ 136| 85| 70 |85 | 160 | 8.0| 6
% ¢D toherance is nominal.
A\ The dimensional tolerances are the values measured at +25°C.
J
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Oi Ies 2000 Sintered multi-layer bearings with dispersed solid lubricant

Standard product Plate for additional machining

Custom-made product

Feature

® Dispersed solid lubricant allows motions in any direction and offers superior
performance for minute movements.

@ Serviceable without the need for lubrication.
® Features superior load resistance, speed characteristics, and wear resistance.
® Standard products and plates for additional machining are available in various

sizes.

Lubrication condition Dry periodic lubrication carbide tool (JIS)

Service temperature range C —40~+120 g Relief angle 5~10°

Allowable max. pressure P N/mm? [kgf/em?) | 24.5(73.5) 1250(750)] | 49(735) 1500 (750)| § Rake angle 2~5°

Allowable max. velocity V m/s {m/min} 0.50 {30} 1.00 {60} Nose radius (mm) | 0.40~0.80

Allowable max. PV value Nmmz- ms [kgfiem?- mmin | 1.63 {1,000} 2.45 {1,500} — | Speed (m/min)|  150~300
The values in parentheses are static bearing pressures, which are the bearing pressures in é Cutdepth (mm)| 0.10~0.20
applications with no motion or very small motion (=0.0017m/s[0.1m/min]). §

Feed (mm/rev)| 0.05~0.15

Mechanical properties

Bearing temperature (°C)

Density _ g/cm? 6.3
Hardness JIS K 7202-2 HRM 60~95
Oil impregnation rate —_— vol% 12

*The value shown above are for sintered layer.
#*The values shown above are typical values, not the standard values.

Oil Impregnation Method

If the Oiles 2000 material is purchased and used by finishing it it
should be oil-impregnated after machining and then assembled in the
housing. When the bearing is stored for long or washed, it should be
oil-impregnated again and then assembled in the housing.

For the method, see the description about the oil impregnation method
shown on page 250.

Dip the machined bearing in lubricating oil for 24 hours or more before
using it, if oil impregnation (by heating) is disabled.

Machining conditions here indicate
conditions for machining back metal or
length. Do not machine sliding surface.

3% Contact us for grinding and milling information.

Machining accuracy (bushing)

1.D. 0.D. Length

class7t08 | class6to7 | class8109

Classes here are in JIS standard.

This product demonstrates satisfactory
performance at the slide surface roughness
of Rz6.3 to 12.5um.

Test data

Horizontal reciprocation test
<Testing conditions>

Bearing dimension : [ ]40x[]40Xt20

Mating material : FC250 ground

Pressure : 5.9, 11.8N/mm2{60.0. 120.0kgf/cm?2}
Velocity : 0.12m/s{7.0m/min}

Reciprocation cycle : 44cpm

Stroke : 80mm w

Test cycle : 100,000cycle gy
Lubrication : initial greasing at
installation ‘

Cam impact test
<Testing conditions>
Bearing dimension : [163X[195%t15

Mating material : FC250 ground.
S45C quenched and ground

Pressure : 19.6N/mm2{200.0kgf/cm2}
Velocity : 0.16m/s{9.6m/min}

Impact frequency : 60cpm

Stroke : 80mm

Test cycle : 500,000cycle

Lubrication : initial greasing at installation

Journal oscillation test
<Testing conditions>

Mating material : S35cw/gas nitriding SUS403
S35C/hard-chrme plating

Pressure : 24.5N/mm?2{250.0kgf/cm?2}
Velocity : 0.002m/s{0.105m/min}
Oscillating cycle : 10cpm

Oscillaing angle : =5°

Test cycle(time) : 100,000cycle (166.7hrs.)
Lubrication : initial greasing at installation

S35C gas nitriding
SUS403
--------- S35C hard-chrome plating

W
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Wear amount (mm])
o o
o o
= o
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Wear amount (mm])
o o
o o
= o

100
90
80
70
60
50
40
30
20
10

0.40
3035
5030
£0.25
5 0.20
‘S 0.15
% 0.10
S 0.05

| |
—— P=11.8N/mm2{120.0kgf/cm2}
= = = P=5.9N/mm2{60.0kgf/cm?2}

Oscillation cycle (X103)

/
/
_‘-_/_ﬁ: -------------------
20 40 60 80 100
Reciprocation cycle (x102)
—— Mating material : S45C quenched and ground
|| === Mating material : FC250 ground ||
/(
/_- ---------
==t """
A--—r
100 200 300 400 500
Impact cycle (x103)
= L LLITT] 5 ——dbooooioooods  ameTY
10 20 30 40 50 60 70 80 90 100
Oscillation cycle (X103)
R CETT Pl b LT .37.. ~—~~7
7 — “rea, PPES LT __."'
e
10 20 30 40 50 60 70 80 90 100
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CB B Oiles 2000 Bushings

Specify Part No. by required I.D., O.D. and Length. o[ ¢0.01 [A] 1~4 @ Press fitting is possible.
(e.g)1.D.is 35mm, O.0. is 44mm, and length  CBB - [EFZXE{0} CO371.0 =« ® Falling out or dislocation prevention is not
is 50mm. Part No. wl } 3 D \\Qw required.
Motion Mating shaft Bushing Housing o 3 R2 R2
drecton g iy M H Eaaizen
E d ':E A 16
& W1 IS
oo SL chaner —
1.D. 0.D. Length L Tolerance =§} Length L Tolerance =§ L.D. tolerance
od [Tobrae| pD [Therrs| 8 10 | 12 | 15 | 16 | 19 | 20 | 25 | 30 3 | 40 | 50 | 60 | 70 | 8 | 90 | 100 | 120 ﬁtﬁf,"g’r(r'j{jﬁ,?ce)
12 |100%| 18|300%| 121808 121810| 121812| 121815 121816 121819| 121820 121825 121830 10033
13 10033 | 19|300% 131910, 131912] 131915 131920) 131925, 131930 10033
14 11093 | 20 |150% 142010) 142012| 142015 142020) 142025 142030 10053
15 |10033| 21 |100% 152110| 152112| 152115 152116 152120) 152125 152130 1803
16 | 1005 | 22 |100% 162210| 162212| 162215 162216 162219, 162220| 162225 162230 162235 162240 10033
1810553 | 24 105 182410 182412| 182415 182416 182420 182425 182430 182440 1003
20 |159039| 28 1003 202810| 202812| 202815 202816| 202819| 202820 202825 202830 202835 202840 202850 10055
o 20 | 10983 30 (1003 203015 203016 203020| 203025 203030 203035 203040 203050 100%5
£ 25 10055 | 331003 253312] 253315 253316 253320 253325 253330 253335 253340 253350 253360 100 %
3 2510583 | 351059 253515 253516 253520) 253525 253530 253535 253540 253550 253560 10055 %
% 28 | 1003 | 38 (10059 283820| 283825 283830 283840 1003 &
g 30 |100%5| 38 |1059 303812] 303815 303820| 303825 303830 303835 303840 303850 303860 1003 é
30 10983 | 40 (1553 304015 304020| 304025 304030 304035 304040 304050 304060 10:0%
35 1006 | 44 |1003% 354420) 354425 354430 354435 354440 354450 354460 18033
35 | 10065 | 45 (1059 354520 354525 354530 354535 354540 354550 354560 10053
40 | 13065 | 50 |58 405015 405020| 405025 405030 405035 405040 405050 405060 405070, 405080 10037
45 13085 | 55 15047 455530 455535 455540 455550 455560 10053
45 |10 60 (1005 456030 456040 456050, 456060 456070 456080 18026
50 [10085 | 60 | 15037 506020 506030 506035 506040 506050 506060, 506070, 506080 10053
50 [130%| 62 15047 506230 506240| 506250 506260, 506270 1003
50 [10885 | 65 |100% 506530 506540 506550 506560 506570, 506580 5065100 1001
55 [100%| 70 13033 557030 557040| 557050 557060, 557070 10058
600|100 | 74 (150% 607430 607435 607440 607450 607460 607470, 607480 1008
60 |100%| 75 (1005 607530 607535 607540| 607550 607560 607570, 607580 6075100 1004
65 | 100 | 80 (1005 658040 658050 658060, 658070, 658080 10058
70 [330%| 85 1505 708530 708535 708540 708550 708560 708570, 708580 7085100 10048
70 |309%| 90 (1505 709050 709060, 709070, 709080 1004
75 |109% | 90 1505 759050 759060 759070, 759080 7590100 10048
75 [300%| 95 1505 759580 7595100 1004
80 |100%| 96 1505 809640, 809650 809660, 809670, 809680 8096100| 8096120( 005
80 |10.5% 1100 (18053 8010040 8010050 8010060, 8010070, 8010080 80100100 80100120 1005
90 3485|110 | 3005 9011050 9011060 9011080 9011090 90110100/ 90110120f  35.0%%
100 548 | 120 | £305 10012050 | 10012060 10012070 10012080 10012090(100120100 100120120(  5.0%%
\ A\ The dimensional tolerances are the values measured at +25°C. y
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Specify Part No. by required I.D., O.D. and Length.
(e.g.) I.D.is 35mm, O.D. is 44mm, and length is 50mm.

CLB - EFZ¥Y
Part No.

Motion Mating shaft
direction 08
()

& @D

Housing

Bushing

H6

LL.

chamfer

o 001 ]
0| ¢0.005
Co5 Co0.5
2| | R2 R2
Q&
S

~_
od [Tolerance| D [Tolerance| 16 20 25 30 40 50 60 80 100 120

CLF

Oiles 2000 Flange Bushings (High Precision type)

Specify Part No. by required I.D. and Length.
(e.g.) I.D. is 30mm and length is 60mm.
CLF - ET.T0
Part No.
Motion Mating shaft Flange bushing Housing
direction 08
(V)
‘é L
@ © S
o0
® As for the flange root undercut shape, the
shape shown below is also available in
addition to that shown in the dimensional
drawing on the right.
C0.5 C0.5
2 R2
LIag T R
S o S
R0.5 or less 16—

[A] G e
.
~__
od [Tolerance| D [Tolerance| pF [Tolerance Tolerance| 30 40 50 60 80 100 | 120

t
20 1085 | 28 | Qoo| 38 | 03| 7 |*8%| 2030 | 2040
25 |13953 | 33 | 80| 43 | 33| 7 |*3%| 2530 2550
30 (10053 | 38 |-0011| 48 | 5| 7 |T3%| 3030 3060
35 [105%| 44 | Q0| 54 | 233 | 10 | 3% 3540 3580
40 [3398| 50 |-8011| 60 | 233 | 10 | *3% 4040 4080
50 |10068 | 62 |8oia| 72 | 283 | 10 |13 5050 50100
60 |1000% | 74 | S0is| 84 | 203 | 10 | 8% 6060 60120

12 |1856| 18 |-Goos | 121816 121825

16 10068 | 22 |-8o00 | 162216 | 162220 162230

20 | 13652 28 |-So0s 202820 202830 | 202840

25 | 13663 33 |Sonn 253325 | 253330 | 253340 | 253350

30|88 | 38|-Son 303830 | 303840 | 303850| 303860

35 |3608 | 44 |-Son 354440 | 354450 354460

40 |138%| 50 |-Sors 405040 | 405050| 405060

50 |1888| 62|-S01s 506250 506280

60 |58 | 74|01 607450] 607460 | 607480

70 |130%| 85|-So1s 708550 7085100

80 | 13058 | 96 |-fo1s 809650 809680 8096120
100 | 1865 120 | o1 10012050 100120100/100120120

A\ By the combination of the highly precise article, clearance of a mating shaft and the bearings become smaller than normal combination.
When use under the foreign matter environment ,or operating frequency are high, please contact us.
A\ The dimensional tolerances are the values measured at +25°C.

A\ By the combination of the highly precise article, clearance of a mating shaft and the bearings become smaller than normal combination.
When use under the foreign matter environment ,or operating frequency are high, please contact us.
A\ The dimensional tolerances are the values measured at +25°C.
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CWT Oiles 2000 Wear Plates 5mm Thickness

& CWT - EXFH
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@ Dedicated hexagon socket flat head bolts are
attached.

W

Part No.

Motion direction‘*’

Specify Part No. by required width and length.
(e.g.) Width is 38mm and length is 150mm.

e

Cross-section

Chamfering

® Mounting bolts

Sintered layer (1mm or more) A
R1 all Ny
circumferences <
o T‘¢—‘18’1 M8x20 P1.25 S
( Yy ( ’\
C1all
63 »10 - circumferences
Back metal
5] s
J J
= S
N‘ N}
3: ) =y
22 21 22 922 21 21 82
. L . L
Width Length | Thickness Mounting hole intervals m
Part No. f ol
W ([Tolerance| L (Tolerance] T |Tolerance] W1 |Tolerance] W2 | £1 |Tolerance 0 holes
CWT-7575 75| 235 | 75| %5 | 5 |xo0015| 45 | r02 | 15 | 45 | 202 4
CWT-75100 75|33 |100| 235 | 5 |=0015] 45 | 02 | 15 | 70 | 202 4
CWT-75125 7523|125 234 | 5 |[=0015| 45 | 202 | 15 | 95 | 202 4
CWT-75150 75|83 |150| 231 | 5 |[zoo015| 45 | 202 | 15 | 60 | =02 6
CWT-100100 100 | 231 [100| 231 | 5 |=zo015| 70 | =02 | 15 | 70 | =02 4
CWT-100125 100 | =31 |125| 31 | 5 |zo0015| 70 | =02 | 15 | 95 | 02 4
CWT-100150 100 | =34 [150| =31 | 5 |zo015| 70 | 202 | 15 | 60 | =02 6

02 21 92 02 21 21 02
. L L

Width Length | Thickness |Mounting hole intervals No

Part No. -

W [Tolerance| L |Tolerance Tolerance| 21 [Tolerance| @2 [of holes

CWT-2250 22 | %3 | 50|83 | 5 |x0015| 20 | 02 | 15 | 2
CWT-2275 22 | %31 751283 | 5 |xoo1s5| 45 | x02 | 15 | 2
CWT-22100 22 | 233 1100|283 | 5 |xoo15| 70 | z02 | 15 | 2
CWT-22150 22 | 81 (150| =84 | 5 |=oo0t5| 60 | z02 | 15 | 3
CWT-2850 28 | %1 | 50| %1 | 5 |=oots| 20 | 02 | 15| 2
CWT-2875 28 | 81| 75| 81 | 5 |zoots| 45 | z02 | 15 | 2
CWT-28100 28 | 233|100 | =% | 5 |xoo015] 70 | 202 | 15 | 2
CWT-28150 28 | 285 |150| =33 | 5 |xoos| 60 | z02 | 15| 3
CWT-3850 38 | %1 | 50| %3 | 5 |*oo15| 20 | x02 | 15| 2
CWT-3875 38 | 31| 75|81 | 5 |xo0015| 45 | 02 | 15 | 2
CWT-38100 38 | 253|100 =% | 5 |x0oi5] 70 | 202 | 15 | 2
CWT-38150 38 | 233 [150| =83 | 5 |x0015| 60 | =02 | 15 | 3
CWT-4850 48 | 33| 50| %3 | 5 |x0015| 20 | 202 | 15 | 2
CWT-4875 48 | 31| 75|81 | 5 |*oo1s| 45 | z02 | 15 | 2
CWT-48100 48 | =34 [100| =83 | 5 |[x0015| 70 | 02 | 15 | 2
CWT-48150 48 | 231 1150 33 | 5 |oo15| BQ |02 | 15 | 3

Provide the mating part with C2 or larger
chamfering if it is tapped for mounting.

@12 or more

C2 or more

2 or more
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wa Oiles 2000 Wear Plates 10mm Thickness (RotisD/ (B

Specify Part No. by required width and length.
(e.g.) Width is 75mm and length is 125mm.
CWX -
Part No.
Motion direction
e
6, _ R10 all circumferences
= I .
— ® LHS Exclusive Bolt for CWX
% _ (Part No. : LHS-M1020)
C1.5 all circumferences M10XP.1.5
@ Use the exclusive low-head bolt for mounting. —
(LHS-M1020 is attached to CWX series) g E
3.5 R5 all circumferences Sy
Sintered layer (1mm or more) BTT }i ﬂl‘ 20
g: ] \ \\N _ ® Exclusive bolt LHS-M1020 is attached to CWX
] T ) 918 C1.5 all circumferences plate.
6 o= o ¢ iz e N oy — il e et
! r ¥ ¥ g} 63 o11 | | 2 ‘ R2 all circumferences Part No. LHs_M’:(";:kgf'm}
02 f: /22\4—01.5 02 21 - 21 22\4—01.5 b . 22‘\‘4 ‘015 Back metal Recommended tightening torgue 67.3 16.86}
B | = ) / Breaking torque 118{12.0}
> - " - L - C1.5 all circumferences | *¥Bolt itself is on sale. =
§ Width Length | Thickness |Mounting hole intervals No. : Width Length | Thickness Mounting hole intervals No. : g
sl W [Tokrance] L |Tokrance| T [Toerance| £1 [Tolerance] 2 |ofholes Pt Sl W |Toerance| L [Toerance] T [Torance] W1 [Tolerance) W2 | £1 [Tolerance| @2 [ofholes et =
CWX-2875 28 |83 | 75| =84 | 10 |=001 | 45|02 | 15| 2 | C CWX-75150 75|83 |150| 8 | 10 |*0o1 | — | — | — |100| =02 | 25| 2 | A
CWX-28100 28 | =31 |100| =31 | 10 |=001 | 50|22 |25 | 2 | C CWX-75200 75| 285 1200|283 | 10 |*001 | — | — | — [150| 02 | 25| 2 | A
CWX-28125 28 | 203 [125| 283 | 10 |*o01 | 75| =2 [ 25| 2 | C CWX-75250 75|83 |250| 283 | 10 001 | — | — | — |100| =02 | 25| 3 | A
CWX-28150 28 | 253 [150| =83 | 10 |00 [100| %02 | 25 | 2 | C CWX-75300 75|33 (300|233 | 10 001 | — | — | — [100| =02 | 50 | 3 | A
CWX-3875 38 |85 | 75|83 | 10 |*001 | 45|22 | 15| 2 | B CWX-100100 100| 283 | 100| =83 | 10 | =001 | 50| x02 |25 | 50| x02 | 25| 4 | A
CWX-38100 38 | =83 [100| =33 | 10 |#oor | 50|02 | 25 | 2 | B CWX-100125 100 | =83 | 125] =83 | 10 |=o01 | 50| 202 |25 | 75| =2 |25 | 4 | A
CWX-38125 38 | 2§ |125| 283 | 10 |*001 | 75|22 | 25| 2 | B CWX-100150 100 | =83 [150| =33 | 10 | =001 | 50| 02 |25 [100| 2 [ 25 | 4 | A
CWX-38150 38 | =83 [150| =33 | 10 | =001 (100|202 | 25 | 2 | B CWX-100200 100 | =83 [200| =33 | 10 | =001 | 50| =02 |25 |150| =02 [ 25 | 4 | A
CWX-4875 48 | %1 | 75| %3 | 10 |=001 | 45|02 | 15| 2 | B CWX-100250 100 | =83 |250| =33 | 10 |=oo1 | 50| =02 |25 |200| =02 | 25 | 4 | A
CWX-48100 48 | 233 |100| 83 | 10 [*oo1 | 50| 2 |25 | 2 | B CWX-100300 100 | =33 [ 300| 83 | 10 | =00t | 50| z02 |25 [200| 02 | 50 | 4 | A
CWX-48125 48 | =35 [ 125|233 | 10 =001 | 75|02 [ 25 | 2 | B CWX-125125 125 | 284 | 125|283 | 10 |=o001 | 75| =02 |25 | 75| =02 | 25| 4 | A
CWX-48150 48 | =31 [150| =33 | 10 |=o001 {100 | 202 |25 | 2 | B CWX-125150 125| 283 | 150| =33 | 10 | =001 | 50| 202 |37.5{100| 202 | 25 | 4 | A
CWX-48200 48 | 285 [200| =33 | 10 |*o01 (100|202 | 50 | 2 | B CWX-125200 125|233 [200| 83 | 10 | =00t | 50| 02 |37.5/150| 02 | 25 | 4 | A
CWX-48250 48 | 283 (250 | =33 | 10 | =001 (100|202 | 25 | 3 | B CWX-125250 125|233 [ 250 | =83 | 10 | =001 | 50| 02 |37.5/200| 02 | 25 | 4 | A
CWX-5875 58 | 83| 75|83 | 10 |x001| 45| x2 | 15| 2 | B CWX-125300 125|233 [ 300| =83 | 10 | =001 | 50| 02 |37.5/200| 02 | 50 | 4 | A
CWX-58100 58 | 234 |100| =83 | 10 |00t | 50| 02| 25| 2 | B CWX-150150 150 | =33 [150| 83 | 10 | =00t [100| 02 |25 [100| 02 | 25 | 4 | A
CWX-58150 58 | 234 |150| =83 | 10 | o001 [100| 202 | 25 | 2 | B CWX-150200 150 | =83 [200| =33 | 10 | =001 {100 | z02 |25 [150| =2 [ 25 | 4 | A
CWX-7575 75|85 | 75|33 | 10 |=o01 | 25| =02 | 25| 2 | A CWX-150250 150 | =83 [250| =33 | 10 | =001 [100 | z02 |25 |200| =002 [ 25 | 4 | A
CWX-75100 75| 285 |100| =85 | 10 | =001 | 50| 02 | 25 | 2 | A
CWX-75125 75| 233|125 83 | 10 |=o01 | 75| 02 | 25| 2 | A
. J
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CWXT Oiles 2000 Wear Plates 10mm Thickness (2 hole type)

@ Use the exclusive low-head bolt for mounting.
(LHS-M1020 is attached to CWXT series)

Specify Part No. by required width and length.
(e.g.) Width is 100mm and length is 200mm.

CWXT - gloJor{o]o]
Part No.

‘ Sintered layer (Imm or more)
@' ; 18 _ 6, R10 all circumferences

| S 7

02| 01 |g2 4—C15 ! il A d
L /783 p11 : ‘ \01.5 all circumferences

Back metal

Width Length | Thickness |Mounting hole intervals o. :
SLOLE W [Toerance| L (Tolerance| T [Tolerance| £1 [Toerance| Q2 |ofholes el
CWXT-100100 100 | 233 [100| =83 | 10 |=oo1 | 50|02 | 25 | 2 | A
CWXT-100125 100 | =83 (125|233 | 10 |#001 | 75|22 [ 25| 2 | A
CWXT-100150 100 | =33 {150 | =83 | 10 |=001 [100| 202 | 25 | 2 | A
CWXT-100200 100 | 233|200 | =83 | 10 |%001 [150| 202 [ 25 | 2 | A
CWXT-100250 100 | =53 |250| =84 | 10 |00t |200| 202 | 25| 2 | A
CWXT-100300 100 | =33 |300| =83 | 10 |00t |200| 202 | 50 | 2 | A
CWXT-125125 125|283 [125| 83 | 10 |01 | 75|02 | 25| 2 | A
CWXT-125150 125|233 [150| =83 | 10 |2001 [100| 202 [ 25 | 2 | A
CWXT-125200 125|283 [200| 83 | 10 |00t [150| 202 | 25| 2 | A
CWXT-125250 125 | 233 [250 | =83 | 10 |=001 [200| 02 [ 25 | 2 | A
CWXT-125300 125|283 |300| =83 | 10 | 001 |200| =02 | 50 | 2 | A
CWXT-150150 150 | 233 [150 | =83 | 10 |2001 [100| 202 [ 25 | 2 | A
CWXT-150200 150 | =33 {200 | =83 | 10 |=o01 [150| =02 | 25 | 2 | A
CWXT-150250 150 | 233 [ 250 | =85 | 10 |=001 [200| 202 | 25 | 2 | A

@ LHS Exclusive Bolt for CWXT
(Part No. : LHS-M1020)

® Exclusive bolt LHS-M1020 is attached to CWXT
plate.
® The Exclusive bolt has approximate breaking

M10XP.1.5 toque of JIS standard M10 socket head cap screw.

N - m {kgf - m}
Part No. LHS-M1020
Recommended tightening torque 67.3 16.86}
20 Breaking torque 118{12.0}

*Bolt itself is on sale.

CWA Oiles 2000 Wear Plates 10mm Thickness (&is?//EV)

® Use M6x20 hexagon socket head bolt for
mounting.

Part No.

Specify Part No. by required width and length.
(e.g.) Width is 18mm and length is 100mm.

CWA - RSN

[

Cross-section

Sintered layer (1mm or more)

\ﬁwr/

R2 all circumferences

! ¥
_ d\\ %; . L__';__J [
¥ [ %3 ‘ ol
22 21 | 82 ] 4—C1.5 96.7 \01.5 all circumferences
Back metal
L
Width Length | Thickness |Mounting hole intervals N
Part No. fh°i
W [Toleramcel L [Toleramcg T [Toleramce| 21 [Toleramce @2 |OFNOIes
CWA-1875N 18 | 84| 75| 83 | 10 | 001 | 45| =02 | 15 | 2
CWA-18100N 18 | =83 [ 100 | =33 | 10 | =001 | 50| =02 | 25 | 2
CWA-18125N 18 | 234 [125] 234 | 10 | =001 | 75| =02 | 25 | 2
CWA-18150N 18 | 233 | 150 =83 | 10 | =001 [100| 202 | 25 | 2
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CWP Oiles 2000 Wear Plates ey,

Specify Part No. by required width and length.
(e.g.) Width is 58mm and length is 150mm.
412 58150
Part No.
Motion direction
= ~
_ \
\ Type A Type B
6 Eilguﬂ:ferences 3.5 Ei?c'ﬂ:nferences
MY Ml
g y — Sintered layer (1mm or more) gi?caﬂhferences
] T ] ®17.5
©r = 1= sz L ‘
, P R ( . Type C Type D
922 21 92 4—CA1 92 21 21 92 4—C1 =1 B E's tl"’lJ_L e 3.5 (F:‘isrc?ﬂ:nferences gizrtl:sur?#erences
L y 12 1 22\ 4—c /Back meta ,
. . 3 R - C - = ,
c\IC1 all
circumferences
2 =
E Width Length | Thickness [Mounting hole intervals|Attach bolts : Width Length | Thickness Mounting hole intervals Attach bolts| §
= sl W (Tolerance] L |Tolerance| T [Tolerance] £1 [Tolerance| £2 |Type| Qty g sl IE W [Toerance| L |Tolrance] T |Tolrance| W1 [Tolerancel W2 | 21 [Tolerance|] £2 |Type| Qty ey =
CWP-2875 28 | =85 | 75|83 | 20 |=o01 | 45| =02 | 15 [ 2 | D CWP-7575B 75| 85 | 75|85 | 20 =00 | — | — | — | 25|02 | 25 [ 2 | A
CWP-28100 28 | =31 [100] =83 | 20 [=0o1 | 50] =02 | 25 [MWemn 5 | p CWP-75100B 75|85 [100] =33 | 20 [#001 | — | — | — | 50| =2 | 25 |Gl 2 | A
CWP-28150 28 | 283 [150] =34 | 20 [*001 [100] =02 | 25 [MWemd 5 | p CWP-75125 75| 83 [125] 43 [ 20 [=001 | — | — | — | 75| =02 | 25 [k 2 | A
CWP-3875 38 | 31| 75|31 | 20 2001 | 45| 202 | 15 [Mkam 5 | C CWP-75150 75| 2833 [150] 81 | 20 2001 | — | — | — [100] 02 | 25 [Mikamd 2 | A
CWP-38100 38 | 285 [100| =83 | 20 |001 | 50| x02 | 25 [y 2 | C CWP-75200 75| =83 [200] =84 | 20 [=oo1 | — | — | — [150] =02 | 25 [Miean 2 | A
CWP-38150 38 | 34 |150| =34 | 20 |=o01 [100| 02 | 25 [Mkam 2 | C CWP-75250 75| 231 (250 83 | 20 =001 | — | — [ — [ 100| 02 | 25 [Mitham 31 A
CWP-4875 48 | 233 | 75|81 | 20 | 2001 | 45| =02 | 15 |MMika o | B CWP-75300 75| 233 [300| =83 | 20 |00t | — | — | — |100] 02 | 50 [Mkami 3 | A
CWP-48100 48 | 231 |100| =34 | 20 |xoor | 50| w2 | 25 [likam 2 | B CWP-100100 100 =81 [100| =81 | 20 [=001 | 50| =02 [25 | 50| 02 | 25 [Mfeaml 4 | A
CWP-48125 48 | 231 1125|231 | 20 | 001 | 75| 02 | 25 [Mkam 5 | B CWP-100125 100] =31 [125] =81 | 20 [=o01 | 50| x02 |25 | 75| =02 | 25 [Mieaml 4 | A
CWP-48150 48 | 233 |150| =81 | 20 |2001 100 | 202 | 25 [k o | B CWP-100150 100| =33 [150| =81 | 20 |=oo1 | 50| 02 [25 [100| o2 | 25 [Meaw 4 | A
CWP-48200 48 | =83 |200| =31 | 20 |00t [100]| 02 | 50 [Mifam 2 | B CWP-100200 |100| =3} [200| =34 | 20 |=001 | 50| =02 [25 |150| =02 | 25 [Wfeami 4 | A
CWP-48250 48 | 21 |250| =31 | 20 |zoo1 [100| o2 | 25 [Mkam 3 | B CWP-100250 100 | =33 [250| =33 | 20 |=oo1 | 50| 202 |25 |200| 02 | 25 [Mieamn 4 | A
CWP-5875 58 | §3 | 75|23} | 20 |=oo1 | 45| w2 | 15 [kam 2 | B CWP-100300 | 100| =8} [300| 8% | 20 =001 | 50 =02 |25 [200] 02 | 50 [l 4 | A
CWP-58100 58 | 31 [100| =81 | 20 [2001 | 50 02 | 25 [Mkasi 5 g CWP-125125  |125| =31 |125| =31 | 20 |=o01 | 50 =02 |37.5] 75| =02 | 25 [Wkl 4 | A
CWP-58150 58 | =31 [150| =83 | 20 [=o01 [100 | =02 | 25 [MWeaw 2 | B CWP-125150 |[125| =81 [150| =34 | 20 | =001 | 50| 02 [37.5/100] 02 | 25 [Weam 4 [ A
CWP-125200 125| 231 [200| =33 | 20 |00 | 50| 202 |37.5/150 | 02 | 25 [oean 4 | A
CWP-125250 |125] =84 | 250 =84 | 20 |=o01 | 50| =02 |37.5[200| 02 | 25 [Mkasl 4 | A
CWP-125300 125| =31 [300| =33 | 20 | =001 | 50| 02 |37.5/200 | 02 | 50 ["ean 4 | A
CWP-150150 | 150| =3} [150| =31 | 20 | =001 100 =02 [25 |100| =02 | 25 [l 4 | A
CWP-150200 150 | =34 [200| =83 | 20 | =001 [100| 202 |25 |150| 02 | 25 [Mea 4 | A
CWP-150250 | 150] =8} [250] =8} | 20 =001 [100] =02 |25 [200] =02 | 25 Gk 4 | A
. J
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CW PT Oiles 2000 Wear Plates 20mm Thickness (2 hole type) CWI Oiles 2000 Plates for Additional Machining (&es2//EV7

Specify Part No. by required width and length. Specify Part No. by required width, length, and thickness.
(e.g.) Width is 125mm and length is 150mm. (e.g.) With is 100mm, length is 200mm, "Il 10020015
CWPT - m and thickness is 15mm. Part No.
Part No. Motion direction‘*’
Motion direction Sintered layer (1mm or more)
Back metal
S —
- N
RS /
® CTP series were renamed CWPT series. %
. i @ For additional machining, cutting or drilling to Width | Lenath | Thickness
— your required dimension. Part No. -
j= Type A ® Machine the back metal side to adjust the w g T |Toeraee
= Sintered layer (1mm or more) thickness. CWI-504806 50 480 6 | =002
v o175 6  R10 all circumferences o 0il in?p.regnation.is necessary by referring to CWI-504808 50 | 480 8 | 002
02| 01 |82 4—C1 W i ‘ theon|mpregnatlonmethod,page250when CWI-10020010 100 200 10 | 2002
. L . 2 — H |—‘ :N‘: you machined the plate. CWI-4048010 40 | 480 | 10 | 002
|
6.3 ‘L”JLL ot 1t C3 all circumferences CWI-15048010 150 480 | 10 | o002
Back metal CWI-10020012 100 200 | 12 | =002
CWI-15048012 150 | 480 | 12 | o002
£ CWI-10020015 100 | 200 | 15 =00 §
3 CWI-15048015 150 | 480 | 15 |00 =
= Width Length | Thickness |Mounting hole intervals |Attach bolts CWi-12020020 20 | 20D | 20 | S g
§ Part “0_ Chamfering CWI'1 5025020 150 250 20 | =002 Lg
W |Torance| L (Tolerance| T |Tolerance| £1 [Tolerance| £2 | Type | Qty CWI-15042020 150 | 420 | 20 | 00
CWPT-100100 100 | =83 [100| =34 | 20 |=oor | 50| =02 | 25 [Mitfeam o | A CWI-10015025 100 | 150 | 25 | o002
CWPT-100125 100| =81 [125] 281 | 20 |00t | 75] 202 | 25 [l o | A CWI-15025025 150 | 250 | 25 | zo002
CWPT-100150 100 | =83 [150[ =31 | 20 |00 |100] 202 | 25 [MMeasi 2 [ A CWI-15025030 150 | 250 | 30 | 002
CWPT-100200 100 | =84 | 200 | =81 | 20 | =001 [150] =02 | 25 [l o | A
CWPT-100250  [100| =$4 |250| =83 | 20 | =001 [200 | 02 | 25 [Wkawl 2 | A
CWPT-100300 100 :815 300 :g:é 20 | =001 [ 200/ 202 | 50 lglgklmgaﬂ 2 A ® Following table indicates mating dimensions used for application of general screws and bolts.
CWPT-125125  [125] =84 [125| =4 | 20 |=oo1 | 75) =02 | 25 [yl 2 | A Type 6 o 0 T jp e T T 3
CWPT-125150  [125] =84 [150| =§3 | 20 |=oo1 [100 =02 | 25 [gi] 2 | A et e ses| M| M8 | M0 | M0 | — | — | — | — | —
CWPT-125200 [125] =34 [200] =83 | 20 [=001 [150] 202 | 25 [iewm 5 | A L, o Al 1 i B = T =T ===
CWPT-125250 125] =33 |250| =81 | 20 | 2001 [200] 202 | 25 [Meaml o [ A S T |d] 10 12 12 — — — — —
CWPT-125300  |125] &} |300| 83 | 20 |=0o1 |200| 02 | 50 [Mkar 2 | A et o198 2 28 | — = | =— | = | =
CWPT-150150 150 | =83 | 150 =63 | 20 |*001 |100] 02 | 25 |’£‘1’2k|:’a‘zga%n| 2| A Flat fillister head screw | M M5 M6 M8 — — — — —
CWPT-150200 150 | =83 |200[ =831 | 20 |00 |150] =02 | 25 |MMkasi 2 [ A < Al 07 16 18 | — | — — — 1 —
CWPT-150250 150 | 233 [250] =31 | 20 [ 001 [200] 02 | 25 [t o T A <= 7 [d] 55 6.6 9 — | — [ =1 =1T=
s Fo—2 122_5 ‘g - — = —  —
Hexagon socket cap screw| M — M5 M6(10 )| M8(10 )| M10 M12 M16 M20
< P2 Al — 1 15(12)] 1(27)] 15 15 15 15
] o L9l — 55 | 67(11)] 9(11) 11 14 18 22
E_.Mj_ di — 95 |11 (18 )] 15(18 )] 17.5 20 26 32
¢d B| — 2 25(25| 3(3) 35 6.5 75 8.5
*The values in parentheses are applicable when exclusive low-head bolt LHS-M1020 are used.
*The sink dimension (A) does not conform to JIS Standard, since these are sliding materials.
. J . J
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Oiles Shoe Units

Specify Part No. by required size.
The Oiles Shoe Units are unit bearings W‘ﬂ (e.g.) Width is 50mm.
developed as shoe units of movable platens Free) PAC I B3
for injection molding machines. Part No.
Part name Material
) Table S$S400
6) Slide plate 2000
® Slide seal* NBR+SPCC
@ | Adjustable push bolt SCM435
® | Adjustable pull bolt SCM435
Feature _ . ® |  Spring washers SCM435
@ Usable as not only movable platens but also various types of shims and spacers. @ | Setscrew for seal* SCM435
® The sliding material is made of Oiles 2000 featuring superior wear resistance. Grease nipple S15C(C-PT1/8)
® The slide seals are attached to the slide plates, eliminating troublesome ® Spring pin S60CM

adjustment of the slide seals after height adjustment. #¢PAC30-90 does not have a slide seal and set screw for seal.
® The height is adjustable in +0.25 to 0.7 mm range.

W=30.40.50.60.75 | W=100.125.150 |
Al _ D
g
Part No Height-adjustable| Sliding surface | Sliding area Load (Note) Assumed mold clamping force
2 : range (mm) | length (mm) (em?) (N/2pc) {kgf/2pc} (kN) {ton} _;Q;_L =
3 PAC30-90 +0.25 55 16.5 6.470{ 660} 830 orless| 85 or ess| =
= PAC40-100 +0.35 55 22 8,630 880} 830~ 980 85~ 100} L ~ g
p PAC50-150 +0.35 100 50 19,600 { 2,000} 980~ 2,450 {100~ 250} L3 30 Ej
PAC60-160 +0.35 110 66 25.000( 2,640] | 2,450~ 3,920 [250~ 400} ? - ‘ W3 W3
PAC75-180 +0.35 130 97.5 38,200 { 3,900} | 3,920~ 5,880 {400~ 600} ] m =) 000
PAC100-250| o7 250 250 98100100001 | 5880~ 7,850 (600~ 800] == o T| tL g
PAC125-250| =+o0.7 250 312.5 122,600 {12,500] | 7,840~12,750 {800~1,300} ‘\@ 1< ""“‘ge‘é
PAC150-300 +0.7 300 450 176,500 {18,000} 15,690 or less {1,600 o less} , - L - ®
(Note) Load is based on the design surface pressure of 1.96N/mm? {20kgf/cm?. \ = ’ ‘ ‘
= i
Bl Usage in Injection molding machine. H
: — , i =
Oiles Shoe Unit [ :
PAC l ,
Width |Length|Height Adjustable bolts
s Part No. wlL!H D |Wi | W2 | Ws| 21 |802|483|h|ha| d @ ®
PAC30-90 30| 80|30 |(M6)| 15|65 | 13 | 25| 30 | 55(20.5|7.5| 4.5 | M 8%25| M 6x35
PAC40-100 | 40 | 90| 40 |(M6)| 25| 8 | 13 | 35 | 15| 55|23.5| 18 | 5 |M10x30|M 6X40
PAC50-150 | 50 [140| 45 |(M8)| 30 | 15 | 16 | 65 | 20 |{100(28 | 20 | 5 |M12x35|M 8%50
PAC60-160 | 60 |150| 50 |(M10)| 35 | 20 | 17 | 70 | 20 |110|32 | 20 | 6 |M12x35|M 8X50
PAC75-180 | 75 |170| 50 |(M10)| 45 | 25 | 17 | 85 | 25 |[130(33 | 20 | 6 |M12x35/ M 8x50
PAC100-250|100|250| 60 ((M12)| 60 | — | 25 [120| 20 |200(43 | 20 | 10 |M16X40|{M10X70
PAC125-250|125|250| 60 ((M12)| 80 | — | 30 [120| 20 [200(43 | 20 | 10 |M16X40|{M10X70
PAC150-300|150|300| 70 |(M16)[100| — | 40 [120| 40 |250|50 | 20 | 10 |M20x40|M12X70
J \ J
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N
. ] (] . ] (] ] (] .
O i I es ZOOOS Sintered oil-impregnated bearings with dispersed solid lubricant
Frotis2fl FLV 4 Test data
- - [ 0.5 ‘ ‘ ‘ ‘ ‘
Journal oscillation test = L
c Wear amount bearing : 0.024mm
=) <Testing conditions> S 04
H 75?4 Bearing dimension : $60X¢p75% 4 50 g 03
' Mating material : S45C quenched by high frequency ‘g
induction hardening £ 0.2
Pressure : 24.5N/mm2{250.0kgf/cm?2} % 01 N
Velocity : 0.033m/s{2.0m/min} § ’
Feature Oscillating cycle : 21.2cpm o 0
) ) o ) oscillati o ta5 0 10 20 30 40 50 60 70 80 90 100
® Serviceable without the need for lubrication. Demonstrates higher scillating angle - = .
performance when greased. Test time : 100hrs. (durable cycle frequency : 127,200 cycles) Test time (hrs.]
@ Distributed solid lubricant allows motions in any direction. f”t‘)b'ence in the Iatmosphe'e’ foom tem.
. . L . . . ubrication : initial greasin
® Features low coefficient of friction and quite superior wear resistance. 8 . V,V
® Lower prices than bearings with copper alloy bases. .
[™=]
o . = 05
Service range Journal rotation test 3 o7 ]
S 04 Wear amount bearing :=— 0.001mm
. . T T . 1 141 o . —
Lubrication condition Dry (initial greasing recommended) <Testing conditions> 2 --- 0.007mm
- Bearing dimension : ¢40X¢50X ¢ 30 £ 03
Service temperature range C —40~+120 Mating material : S45C quenched by high frequency ‘5
p induction hardening t 02
2 2
o Allowable max. pressure P N/mm? (kgf/cm?} 29 (49) {296 (500) } Test time : 100hrs. g o y =
£ : . . € 0N Jbe ot FU R ST SReE. LY T
5 Allowable max. velocity V/ m/s m/min} 1.00 {60} Ambience - in the atmosphere, room temp. 2 ¥ all SEN L — 2
< Pressure : = 9.8N/mm2{100.0kgf/cm?2} O 0 al
= Allowable max. PV value Nmm? - ms (kgffcm? - m/min] 1.63 {1,000} Velocity 0.167m/s{10.0m/min} 0 10 20 30 40 50 60 70 80 90 100 ®
@ Lubrication Initial greasin . =
§ The values in parentheses are static bearing pressures, which are the bearing & 5 & 5 Test time (hrs.] &
pressures in applications with no motion or very small motion (<0.0017m/s - === 19.6N/mm?2{200.0kgf/cm?}
; 0.083m/s{5.0m/min}
[0.1m/min]). D
ry W
Mechanical properties s g
Density — g/cm? 5.7 vl )
Radial crushing strength | JIS Z 2507 | N/mm? {kgf/mm?} 350 {36}
Hardness JIS K 7202-2 HRM 90 Receprocation test 2 04
. oy C
0il impregnation rate — vol% 16 <Testing conditions> £ 03
Mating material : SCM440 hard-chrome plating §
Co-efficient of thermal expansion R x107% C* 1.2 Pressure : 1.18N/mm2{12.0kgf/cm2} 5 0.2
3%The value shown above are for sintered layer. Velocity : 1m/s{60m/min| < q
Test time : 27.8hrs. © 0.1 N — e
TS . W =
Lubrication : Initial greasing 8
O 0
;_@ 0 5 10 15 20 25 30
A | |
' Test time(hrs.)
0 5 10 15 20 25 30
Wear amount (um)
\, J
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Oi Ies Cerm et M Sintered bearings with dispersed solid lubricant

. 0.5
Journal rotation test .
<Testing conditions> \% 0.4
Mating material : S45C 2
Pressure : 1.96N/mm2{20.0kgf/cm?2} § 03
Velocity : 0.17m/s{10.0m/min} kS
Test time : 100hrs. E, 0.2 e —— — o— /A\z,,_ Van \//
Finishing method o )
Feature £ 04
® Serviceable without the need for lubrication. Demonstrates higher Test piece after sizing )
performance when lubricated. Machined test piece - Sum - 0
. . . I . . ; L 0 20 40 60 80 100
® Demonstrates superior wear resistance in applications where oil film is seldom
produced such as reciprocating motions, oscillation, frequent starts and stops, Test time (hrs.]

etc.
® Standard products and materials for machining are available in various sizes.

Oil impregnation method

Lubrication condition Dry periodic lubrication carbide tool (JIS)
S = Oil impregnation is required for oil-containing OILES bearings such as Oiles Cermet M. If you purchase tube or bar
. A A S . R
Service temperature range G 40~+200 40~+150 < | Reliefangle 2~5 stocks, please follow the procedure below to impregnate finished products with lubrication oil before installation.
=
Allowable max. pressure P N/mm? kgf/em?} 10 {102} £ | Rake angle 10~20° If these bearings are stored for a long time or if the bearings are washed, re-impregnate before installation.
(&)

Immerse the products into an oil bath. Heat the bath up to 100 C to 110 “C. Keep the temperature for 30 to 60
minutes until no more air bubbles come up.
Allowable max. PV value Nimm2- s [kgf/cm? - m/min} 1.65 {1,010} 2.45 {1,500} Speed  (m/min) 100~120 Cut the heat source and let it cool down to the room temperature.

Allowable max. velocity V m/s {m/min} 0.85 {51} 1.65 {99} Nose radius (mm) | 0.40~0.80

)}
£ %
— —+
m© Q
[} =
[a) A
N o]
= o)
© Q
& =5
5
= )

=
S . .
= Cutdepth (mm)| 0.20~0.30 Take prO(.jucts out (.)f the bath to. install. If oil
3 impregnation by heating is not possible, leave the ﬁ
Mechanical properties Feed (mm/rev)| 0.03~0.10 products in the oil bath for 24 hours or more. o
- ili i Lubrication —=======—<I1 Oiles bearin
Density g/cm? 6.4 Apply grease or oil impregnation after ~O( o Viles bearings
machining. , g <— Thermometer
Radial crushing strength | JIS Z 2507 | N/mm2 {kgf/mm? 137 {14} Pt Yes=aTs M Steel mesh
Hardness JIS K 7202-2 HRM 73 Machining accuracy (bushing) Heat source
0il impregnation rate — vol% 3 1.D. 0.D. Length J b %@ﬁ =
Co-efficient of linear expansion —_— X105 °C~* 1.9 class7t08 | class6to7 | class8t0 9
»*The value shown above are for sintered layer. Classes here are in JIS standard. Selectoin of lubrication oil
This product demonstrates satisfactory Operation conditions Types of oil Viscosity i.e.
performance at the slide surface roughness
of Rz6.3 to 12.5um. Low load / high speed | Lubrication oil of low viscosity 8 to 17¢st(30°C) Spindle oil
Mid load / mid velocity | Lubrication oil with limited viscosity change by temp. 8 to 15¢st(98.9C) Motor oil
High load / low velocity| Lubrication oil with high viscosity 100 to 1000cst(37°C) | Gear oil
\, J
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Oiles Cermet M Bushings

@ Some chamfering dimensions may differ from
the shown dimension.

Specify Part No. by required I.D., O.D., and Length.
(e.g.) I.D.is 12mm, O.D. is 18mm, and length is 10mm.

548 - EFAEIT

Part No.
Mating shaft

Motion
direction

() ——
= )
& -G sz
Y N

Bushing

(e () ()

Housing

E 1
g co3 ZOOQT
C0.3 ~ C0.5 3 Qlcos c0.3
® S
A I
S L

1.D. 0.D. Length L Tolerance =3 '-ghgﬂrlgr@g‘*
od (Toerance| oD |Tolerance| 3 4 5 6 8 10 | 15 | 20 | 25 | 30 | 40 (rme)
3 [108%| 6 |105%(030603 030605 3067
4 |18 7 |188% 040704040705/ 040706 1385
5 |108%| 8 [108% 050805050806/ 050808 1305
6 [100%5| 10 |85 061005061006/ 061008/ 061010 1905
8 |85 12 |1504 081206(081208| 081210(081215 1553
10 [188%8| 16 |188% 101606(101608|101610(101615|101620 138%
12 |1883| 18 1002 121808|121810(121815(121820 13057
14 |13%%| 20 |30 142010/142015| 142020 150%
15 |10839| 21 |180% 152110/152115|152120{ 152125 130%
16 [1009| 22 |10%% 162210/162215|162220( 162225 100%
18 10032 | 24 |100% 182410(182415|182420(182425|182430 130%
20 | 1588 | 28 | 1005 202815|202820 202830 18036
25 |180%| 35 | 105 253520(253525 253530 1307
30 | 1505 | 40 | 10534 304020/304025/304030| 304040 | 55515

*The I.D. tolerance after press fitting is for reference only.

A\ The dimensional tolerances are the values measured at +25°C.

@ Some chamfering dimensions may differ from

Oiles Cermet M Flange Bushings

Specify Part No. by required I.D. and Length.
(e.g.) I.D.is 12mm and length is 12mm.

54F - EFAFE
Part No.

Motion Mating shaft
direction ;4

Flange bushing

(Roist) (BT (B

Housing

the shown dimension. C0.3 or RO.3

g co0.3 e

o . 7 N o.3°k

8| C0.3~C05 8 T , =

) X 7@ R0.2 ~ R0.4 é L S| & cos C0.3

S— | S 6
C0.3 ~C0.5 ! | A—
2 \C0.5 ~ C0.7 21 ‘ . P
§ Flange side Straight side § - L -
1.D. 0.D. Flange Length LD. tolerance

e od [Tokrance) pD |Tolerance| PF [Tolerance| t  [Tolerance| L |Tolerance) 2 ﬂtt?:ge :,Ef::::ce)
54F-0303 3 |108%4| 6 |[100%| 9| 8. 15| 8- | 45 9. | 3| 1
54F-0404 4 |108%8| 7 |168%1 10 | 8. | 15| 32| 55| 8. | 4| #E
54F-0505 5 (1005 8 [188%] 11 | 9. | 15| 8. | 65/ 84| 5| 18
54F-0606 6 |100%| 10 [188%] 14 | 52|12 | 8. | 8 | 84| 6| 18
54F-0808 8 1008 12 1884 16 | %2 |2 [ 3. [10 | .| 8| 8%
54F-1010 10 |10022) 16 |188%) 20 | 82 |2 | 8- |12 | 8. | 10 | 100%
54F-1212 12 |18038| 18 |18 22 | 8- |2 | 8. [14 | 84| 12| 188%
54F-1414 14 [1382) 20 |1888| 24 | 3. |3 | 8. [17 | 8. | 14| I88%
54F-1515 15 |1088] 21 [1868] 27 | 8. |3 | 8. |18 | 8. | 15| 13%%
54F-1616 16 |10832) 22 |188%) 28 | 82 |3 | 82 |19 | 8. | 16 | 108%
54F-1817 18 18032 24 |08 30 | 82 |3 | 82 (20 | 84| 17 | 138%
54F-2021 20 |1005%| 28 |100%8| 34 | 32 |4 | 52025 | 94| 21| %
54F-2521 25 |100%| 35 10033 42 | B2 |4 | 82125 | 84| 21| 13%%
54F-3026 30 |188%| 40 |188%| 48 | 3. |4 | 9. (30 | 94| 26| 8%

#*The I.D. tolerance after press fitting is for reference only.

A\ The dimensional tolerances are the values measured at +25°C.
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Oiles Cermet M Bushing Material (&2

Specify Part No. by required diameter and length. Specify Part No. by required I.D., O.D., and Length.
(e.g.) Diameter is 2Imm and length is 26mm. (e.g.) I.D.is 12mm, O.D. is 18mm, and length is 10mm.
54M - FIFPTR 54s - KEEIEIR
Part No. Part No.
o
a
L L
® (il impregnation is necessary by referring to @ Oil impregnation is necessary by referring to
the oil impregnation method, page 250 when the oil impregnation method, page 250 when
you machined the plate. @D |Tolerance|] L |Tolerance you machined the plate. od [Tolerance| PD |Tolerance| L | Tolerance
54M-0910 9 133 10 30 54S8-092333 9 | B3| 23 | 15|33 | "3
54M-1316 13 33 16 30 545-142631 14 | X33 ] 26 | *§® | 31 | ®§°
54M-1821 18 | %8 | 21 | % 548-153131 15 | %83 [ 31 | 88| 31 | %°
54M-2126 21 48 26 30 548-244133 24 | X33 | 41 | 3% | 33 | 3°
54M-2631 26 3° 31 30 545-294136 29 | X33 | 41 | 3% | 36 | *3°
54M-3341 33 38 41 30 545-294933 29 | *35 | 49 | £38 | 33 | *3°
. 54M-4146 41 08 46 30
2 54M-6049 60 | 28 | 49 | % =
8 :
= Q@
\_ J . J
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Oiles Cermet G
T T T Prosfl ety A 2=

) @ TN Thrast test 10
ﬁ i ﬁ ' a ﬁ < Testing conditions> e 08 Conventional sintered
' a ® aa Bearing dimension : ¢p16X¢28x 4 15 \§, copper bearing
' ' i . Mating material : 0.49N/mm?2{5.0kgf/cm?2} § 0.6
Velocity : 0.033m/s/2.0m/min| g o4
Feature Ambience : 300°C W § o L —
@ Serviceable without the need for lubrication. Testtime : 100rs. (8 — Oiles Cerm‘et G
® Features superior heat resistance. Lubrication - dry @ 0, 20 20 s 80 100
® Demonstrates superior performance in hot and hard-to-lubricate positions.

. - . Test time (hrs.)
® Materials for machining are available.

Oil impregnation method

Lubrication condition Dry periodic lubrication carbide tool (JIS)
) °C S i - When you oil-impregnate Cemet G, please follow the procedure below to impregnate finished products with
Service temperature range —40~+250 —40~+150 ‘é, Relief angle 2~5 lubrication oil before installation. If these bearings are stored for a long time or if the bearings are washed,
= Allowable max. pressure P N/mm? (kgt/cm? 10 {102} £ | Rake angle 10~20° re-impregnate before installation. =
= o o o =+
I Immerse the products into an oil bath. Heat the bath up to 100 C to 110 'C. Keep the temperature for 30 to o
g Allowable max. velocity \/ m/s fm/min] 0.50 {30} 0.85 {51} Nose radius (mm) |  0.40~0.80 , pre _ P P P =
u 60 minutes until no more air bubbles come up. w
I Allowable max. PV value Nimm- m/s (kgficm? - m/min} 0.86 {490} 1.65 {1,010} = | Speed  (m/min) 100~120 Cut the heat source and let it cool down to the room temperature. §
g S : . 5
= § Cutdepth (mm)| 0.20~0.30 Take products out of the bath to install. If oil Q
. . 8 impregnation by heating is not possible, leave the ﬁ
Mechanical properties Feed (mm/rev)| 0.03~0.10 products in the oil bath for 24 hours or more. | ubricat
—_— uprication —== - - - - - - &[] . .
Density g/cm 6.4 0 ; i Oiles bearings
. . . ‘ <— Thermometer
Radial crushing strength |  JIS Z 2507 | N/mm? [kgf/mm2} 137 {14} Machining accuracy (bushing) VRV YL Sicel mesh
Hardness JIS K 7202-2 HRM 43 L.D. 0.D. Length Heat source
Co-efficient of linear expansion — %x10~5 °C~! 2.0 class 7108 | class6to7 | class 8109 L %@ﬁ L
3The value shown above are for sintered layer. Classes here are in JIS standard.
This product demonstrates satisfactory Selectoin of lubrication oil
performance at the slide surface roughness
of Rz6.3 to 12.5um. Operation conditions Types of oil Viscosity i.e.
@®About the material for maChlnll‘lg Low load / high speed | Lubrication oil of low viscosity 8 to 17cst(30°C) Spindle oil
Although it is not oil-bearing material, it can be used as-is without lubrication. i i i . . 5 i
. . . - . Mid load / mid velocity | Lubrication oil with limited viscosity change by temp. 8 to 15¢st(98.9C) Motor oil
By applying an oil-bearing process or grease after machining, the reduction of wear and
extension of life can be achieved. High load / low velocity | Lubrication oil with high viscosity 100 to 1000cst(37°C) | Gear oil
\, J
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5 5 M Oiles Cermet G Bar Stock ey,

Oiles Cermet G Bushing Material

Specify Part No. by required diameter. Specify Part No. by required I.D., O.D., and Length.
(e.g.) Diameter is 18mm. (e.g.) I.D.is 44mm, O.D. is 56mm, and length is 5Tmm.
55M - KER 555 - EXEF0
Part No. Part No.
()] ()]
L
® Please refer to page 256 for the method for ® Please refer to page 256 for the method for
oil-bearing treatment. oil-bearing treatment.

@D |Tolerance| L [Tolerance od [Tolerance| D [Toerance| L~ [Tolerance

55M-11 11 | 738 | 21 | 73° 555-193126 19 | X321 31 | 32| 26 | *3°

55M-15 15 | *8% | 31 | *3° 555-243631 24 | %3336 |52 31| %°

55M-18 18 | 3% | 21 | *3° 55S5-284846 28 | 5, | 48 | *%? | 46 | T3°

55M-23 23 [ *8%| 31| R 558-294141 29 | M |

55M-31 31 [ 8% 31 [ *° 558-344641 34 | 12|46 | 12| 41 | *5°

555-345151 34 | 82|51 | "2 |51 *°

S 558-395651 39 | B2 |56 | *o*| 51| *°
- 55S-445651 44 | 3] 56 | *52 | 51 | *&° 3
& 555-496661 49 | 3,66 | *o* | 61 | 5° =
= 555-517361 51 | 52|73 | 52| 61 | *° 2
2 555-547661 54 | .| 76 | *8° | 61 | *8° =

555-568161 56 | 5. 81 |*%%|61]*%°

\_ J . J
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Feature

® Reduces much less lubrication than copper alloy bearings.

® Maintains oil film well and features superior wear resistance and seizure

resistance.

f

® Places no restrictions on sliding surface shapes or motion forms.
® Available in larger dimensions than oil-impregnated sintered bearings.

® Standard products and materials for machining are available in various sizes.

Oiles 300

Load resistance test / Final contact pressure : 20.2N/mm2{206.0kgf/cm?2}

Thrust rotation test

(Comparison with various copper alloy)

<Testing conditions>

|
. Oiles‘ 300

Bearing dimension : ¢$p25X¢p48%t9 CAC4£)3(BC3)
Mating material : S55C (surface roughness Rz1.5um) : ‘
o \ \
Pressure : initial contact pressure
0.99N/mmz2{10.1kgf/cm?} CACS02A (PBC"Z)
0.87N/mm?2{8.9kgf/cm2} is \ \
inclementally loaded every 5 minutes CAC603(LBC3)
| | | | | |

Final contact pressure : 20.2N/mm2{206.0kgf/cm2}
Velocity : 0.162m/s{9.7m/min}
Lubrication : in oil w

0 0.2 0.4

0.6 0.8 1.00
Wear amount(mm)

1.20 1.40

&>

s Oiles 300 : SF:: Max. value

Initial value

L .

CAC403(BC3) | ¢

s | CACs02A(PBC2) | F
[ [

s |

\
CAC603(LBC3)
|

| F

Lubrication condition periodic lubrication | oil lubrication carhide tool (JIS)

Service temperature range ‘C —40~+100 —40~+150 % Relief angle 5~10°

Allowable max. pressure P N/mm? kgf/cm?) 10 {102} g Rake angle 2~5°

Allowable max. velocity V m/s {m/min} 1.00 {60} 3.35{201} Nose radius (mm) | 0.40~0.80

Allowable max. PV value Nimm2- mis [kgf/cm? - m/min} 1.25 {765} 3.25 {1,990} — | Speed (m/min)|  100~200
% Cut depth (mm)| 0.05~0.30

*The values shown above are typical values, not the standard values.

Density g/cm? 6.8 Apply grease or oil impregnation after
machining.
Tensile strength JIS Z 2241 | N/mm? {kgf/mm?| 98 {10}
Compressive strength —_— N/mm? (kgf/mm?} 294 {30} Machining accuracy (bushing)
Impact strength JIS Z 2242 | J/cm? [kgfm/cm?| 210.2} 1.D. 0.D. Length
Hardness JIS Z 2246 HS 20 class7t08 | class6to7 | class 8109
Modulus of longitudinal elasticity — N/mm? lkef/mm? | 58,000 {6,000} Classes here are in JIS standard.
— ) ) 3 This product demonstrates satisfactory
Co-efficient of linear expansion —_ x10~% C* 1.1 performance at the slide surface roughness
. of Rz6.3 to 12.5um.
Thermal conductivity — W/mC lcal/secCem 50.2{0.12}

0.1

Coefficient of friction(u)

0.2

Oil impregnation method

Oil impregnation is required for oil-containing OILES bearings such as Oiles 300. If you purchase tube or bar
stocks, please follow the procedure below to impregnate finished products with lubrication oil before installation.
If these bearings are stored for a long time or if the bearings are washed, re-impregnate before installation.
Immerse the products into an oil bath. Heat the bath up to 100 °C to 110 C. Keep the temperature for 30 to

60 minutes until no more air bubbles come up.

Cut the heat source and let it cool down to the room temperature.
Take products out of the bath to install. If oil

impregnation by heating is not possible, leave the

products in the oil bath for 24 hours or more.

Lubrication —= =

|
Y

Heat source

A ﬁ\ Oiles bearings

<— Thermometer
-— Steel mesh

E o<
Selectoin of lubrication oil
Operation conditions Types of ail Viscosity i.e.
Low load / high speed | Lubrication oil of low viscosity 8 to 17¢st(307C) Spindle oil
Mid load / mid velocity | Lubrication oil with limited viscosity change by temp. | 8 to 15¢st(98.9°C) | Motor oil
High load / low velocity | Lubrication oil with high viscosity 100 to 1000cst(37°C) | Gear oil

<
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Oiles 300 Bushings (Thin wall)

Specify Part No. by required I.D., O.D., and Length.
(e.g.) I.D.is 8mm, O.D. is 10mm, and length is 12mm.

30B - oLy (APAT

Motion
direction

® Use Oiles 300 in lubrication oil or with
periodic lubrication.

Part No.
Mating shaft

C0.3

Bushing

]

a

S
|

C0.3

%

C0.3

C0.3

(R (EV) (&)

Housing

1.D. 0.D. Length L Tolerance _J, |-2ﬁm§e
od (Toerance| D [Tolerance|] 5 6 8 10 12 15 20 30 (Mﬁ:"r:gm
5 |1883%| 7 |1883| 0507057 | 050706T | 0507087 185
6 |1000| 8 |100%| 060805T | 060806T | 060808T | 060810T 1389
8 [100%| 10 |188% 0810067 | 081008T | 081010T | 081012T 155
10 |180%8| 12 |1883 1012087 | 101210T | 1012127 | 101215T 188%
12 | 1305 14 | 1393 1214087 | 1214107 | 1214127 | 1214157 | 1214207 1855
12 | 15085 16 |03 1216087 | 121610T | 1216127 | 121615T | 1216207 188%
14 | 1388 16 |30 1416107 | 1416127 | 141615T | 1416207 13050
14 |15%8| 18 |03 1418107 | 1418127 | 141815T | 1418207 1382
16 | 10084 | 18 |08 1618107 1618157 | 1618207 1582
16 | 1008 | 20 |38 1162010 1620157 | 1620207 1385
18 | 1300 22 | 130 1822207 | 1822307 | 1652
20 |130%| 24 |100% 2024207 | 2024307 | 3555

*The I.D. tolerance after press fitting is for reference only.

A\ The dimensional tolerances are the values measured at +25°C.

Press-fitting jig

Generally, as shown in the figure 1, a mandrel is used
for the press-fitting. However use of a guide ring
facilitates easier press-fitting. Use of a guide ring
prevents damage of a bushing at the time of
press-fitting. The dimension of a guide ring should be
calculated from the table below.

Inner diameter of the guide ring should be the size so
that the bushing can be inserted by hands. Length of
the guide ring should be more than one-third of the
bushing, or if possible, it should be the same length as
the bushing.

The dimension of mandrel should be calculated
from table below.

Oiles 300 Bushings

Regular press-fitting
Load Load

\ \

——— Mandrel

Bushing—l

o+—Housing—{e

Press-fitting with guide ring

R
e

NN
[N 2NN

AN@TTY

I Figure 1 f

The dimension of guide ring should be calculated
from table below.

| EI»Guide ring

Dimension of bushing Dimension of mandrel Bushing I.D. Guide ring I.D. | Guide ring O.D.
1.D. Do do=Do—(0.05 to 0.10) Upto 20 [D1+4+(0.1100.3)|D1+(10to 15)
0.D. D1 d1=D1—(0.20 to 0.30)
Length L £=L D1+ (10~15)
D1 p— :
Do i : Mandrel -/\?q

QNN NN

a il E
| |
‘ o Figure 2 +

Housing chamfer

For the housing chamfer, either a round chamfer or a
tapered chamfer is recommended. In case of a
C-surface chamfer, (more than C1.0) make sure there
is no burr. Smoother press-fitting is possible by
applying small amount of grease or lubricant.

AN@\VY

Bushing 4 EI» Guide ring
l \

D1+ (0.1~0.3)

Press-fit force

Press-fit smoothly with hydralic (pressure), pneumatic
pressure, or a vice. Avoid press-fit by use of impact
such as use of a hammer. It might induce damage of
the bushing, or change the size of the inner diameter
after press-fit.
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30B

Oiles 300 Bushings (Roiis2)(EV)

Specify Part No. by required I.D., O.D., and Length.
(e.g.) I.D. is 25mm, O.D. is 37mm, and length is 20mm.
30B - f~2
Part NU- a T@Chamfsring for the bush length of
Motion Mating shaft Bushing Housing Yo 5 and 6mm are C0.3
direction 16 Ql o a a: Chamfering
() [ o & u\ ®d [ ~22 [ ~95 100
~ Q vy — a_ | C0.3|C05] Clxlimm)
‘g‘ < 9} )/ 3%C0.5 for 30B-10012080
7 20°
L
® Use Oiles 300 in lubrication oil or with
periodic lubrication.
1.D. 0.D. Length L Tolerance 1. tolerance 1.D. 0.D. Length L -9, Length L 94 LD. tolerance
od [Toeae| oD ol 5 | 6 | 8 |10 |12 | 15|16 | 20 | 25 | 30 | 35 | 40 | 50 ﬁu?,’,‘ge[rﬂf’;ﬁﬁce) od [oeae| @D [oeane| 30 40 50 60 80 100 | 120 ,m?,f,'ge[rf,’f’e‘:jjce,
5|1388| 81883050805 050806050808 1883 35183 45|188%| 354530 354540 354550 13978
6 13855 103383 061005|061006(061008|061010 18833 35 |13473| 48 |18833| 354830 354840 354850 18828
818888 121884 081206(081208|081210(081212(081215 135% 40 [18:12| 50(%3%3| 405030 | 405040 | 405050 10078
10| 18838 14 1884 101406(101408|101410[101412 (101415 101420 0934 40 [1912] 55(+993| 405530 | 405540 | 405550 o070
= 10 | 13088 161882 101606/101608|101610 (101612101615 101620 18853 45 |1§513| 55 | 1888 455540 | 455550 18859 -
< 10|99 181884 101808(101810(101812(101815 101820 18883 45 |1855| 60 18873 456040 456050 1885 S
f 12 1885 18 |188% 121808|121810(121812|121815(121816|121820|121825 1904 50|13 60 |388%3 506040 506050 506060 1385 gzu
5 12]138%| 20 (1885 122010|122012]122015 122020/122025 18813 50 | 18573| 65 | 4884 506540 | 506550 | 506560 16887 g
= 141398 20 | 1394 142010|142012|142015 142020(142025 1388 55|13¢4| 70 |188% 557050 | 557060 15082 2
1419858 22 | 1308 142210(142212(142215 142220 142225 18813 55 |1344| 75|388% 557550 557560 184%
15|188%| 22| 18822 152215(152216|152220 (152225 18813 60 | 10648 75|188% 607550 607560 607580 184%
16| 18087 22| 18638 162215162216 162220 162225 162230 162235 18813 60 |134d| 80 |1882 608050 | 608060 | 608080 B
16 | 13853 25 1808 162515 162520|162525|162530 18813 65|13 80 |13%% 658060 658080 184%
181985 2513948 182515 182520(182525|182530 18813 65 | 3438 | 85 |10%8 658560 658580 188%
1818897 28 |186% 182815 182820 182825182830 18513 70 | 1846 | 85 18889 708560 | 708580 +0.002
20 1308 28 |188% 202815 |202816|202820 202825 202830 202835 |202840 15687 70 |1888| 90 | 1888 709060 | 709080 190%
20 |138%8| 30|1882 203020 203025203030 (203035203040 18889 75 | 134 90 1888 759060 759080 188%
22 |130%| 30 (1832 223020 223025223030 223040 18889 75 | 1886| 95 1888 759560 759580 188%
22 |13%%8| 321983 223220(223225(223230 223240 18:85¢ 80 | 13488 | 95 |18%8 809560 809580 | 8095100 188%
25 | 138%8| 33 |18%2 253316253320|253325 253330 253340(253350| 13334 80 |13444| 100 | 15089 8010060 | 8010080 | 80100100 188%
25 |18888| 3518832 253520 253525253530 |253535 253540 (253550 13851 85 |13183| 100 | 13889 8510080 | 85100100 1848
25 | 1388 | 37 |18832 253720 253730 253740 1881 85 |13183| 105 | 13889 8510580 | 85105100 18483
28 | 138%8| 381888 283825 263840 18851 90 13188 110 | 1388 9011080 | 90110100 18488
28 |1888| 40 |38 284025 284040 18831 90 |15:183| 115 | 1308 9011580 | 90115100 1848
30 |130%8| 38 |18%2 303820 303825303830 303840(303850| 13334 95 |13183| 115 | 15889 9511580 | 95115100 1213
30 [13%88| 40 (1882 304020 304025304030 304035 304040 304050|  13:35¢ 95 |13183| 120 | 13089 9512080 | 95120100 13438
30 [18888| 42 |18832 304225|304230 304240 19834 100 | 33185 120 | 1988 10012080 | 100120100 100120120| 3438
32 |18475| 42 |18832 324230 324240 18058 100 |13183| 125 | 13488 10012580 | 100125100 | 100125120 132
32 | 1848 45188582 324530 324540 10958 %The 1.D. tolerance after press fitting is for reference only.
*The I.D. tolerance after press fitting is for reference only.
A\ The dimensional tolerances are the values measured at +25°C.
\_ )

263 264



o
=
=
©
o
foa)
&
©
&
@
=

265

.

@ Use Oiles 300 in lubrication oil or with
periodic lubrication.

Oiles 300 Flange Bushings

Specify Part No. by required I.D. and length.

(e.g.) I.D. is 30mm and length is 40mm.

30F - EIZIY

Part No.

Motion
direction

g ()

Mating shaft

Flange bushing

@ Chamfering for the bush length of

Housing

3 OW Oiles 300 Washers

Specify Part No. by required I.D. and thickness.

(e.g.) I.D. is 18.2mm and thickness is 3mm.

30W - KETER

Part No.

]

(m)

S
|

C / 1~2 7’5 and 6mm are 0.3
‘ \ﬂf b ]‘J a b ¢: Chamfering (mm)
y @®d [ ~22 [ ~50]~60
Lol 2 c a_[co5] c1 a5
© 8§ ®d | ~22 [ ~50]-60
| I — b [RO.3[RO5[ RI
1 ®d [ ~22 [~60
tL e ¢ _C0.3[C05
L
1.D. 0.D. Flange Length L Tolerance —J "Bﬁi‘:'ﬁﬂﬁe
od |Toerance| D [Toerance) PF [Toeranceg t  [Tolerancel 5 | 8 |10 {12 | 15[ 20 | 25 [ 30 | 40 | 50 | 60 | 80 (rmgw)
5|150% 8 |108%| 11 | -85 | 1.5| 34 (0505|0508 130%
6 |100a 10 |[100% 14 | 85 |2 | 8, 06080610 180%
8 10038 12 10023 20 | 85 |2 | 8, 0810(0812|0815 130%
10 (10048 16 10023 23 | 85 |3 | 95 1010{1012{1015(1020 1805
12 (15047 18 1083 25| 85 |3 | -8 1210(1212(1215(1220 1225 1307
14 13083 20 1088 27 | 35 |3 | 9. 1410(14121415(1420 | 1425 18018
15 (10047 21 |[100%8| 28 | 85 |3 | -9 1510(1512|1515(1520 | 1525|1530 13013
16 10053 22 |10%%8 29 |83 |3 | -84 1612(1615(1620(1625|1630 18613
18 (10083 25 |10%%| 33 |05 | 3.5| I 1815(1820(1825|1830 1301
20 |1002%2 28 |100% 38| 05 |4 | b 2015/2020|2025|2030|2040 1805
22 |100%) 30 [100% 40 | 85 |4 | 5, 2215/2220|2225|2230|2240 1305
25 |10088| 35 [10%33 45 | 83 |5 | 94 2515/2520|2525|2530| 2540 10051
28 (10088 38 [10033 48 |83 |5 | O 28252830 1301
30 |£0028] 40 |10 50 | 85 |5 | 9. 30303040 18051
32 10075 42 10538 52 | B3 |5 | 04 32303240 1305
35 |07 45 |10 60 | 83 |5 | -9, 35303540 1505
40 (13075 50 10534 65 | 85 |5 | 94 40404050 1305
45 |13075 55 |18043| 70 | 85 |5 | 5, 45404550 10057
50 (13073 60 1884 75| 05| 5 | -3 5050|5060 1304
55 |15458 70 |10553| 85| 85 | 7.5| 5. 5550|5560 130%
60 |105s 75 |1054 90 | 85 | 7.5] 9, 6060|6080 | +0.0%

*%The I.D. tolerance after press fitting is for reference only.
A\ The dimensional tolerances are the values measured at +25°C.

@ Use Oiles 300 in lubrication oil or with periodic
lubrication.

@ Part no. with N at the end is no-hole type.

d

AT

Countersink type No hole type
C0.5~1 CO0.5~1 C0.5 C0.5
al ot
S §yC05 H Co.5
T L T

1.D. 0.D. | Thickness | Mounting hole
Part No. ¢d |Toerancel oD | T |Tolerance| P.C.D ofﬂgies Cs%l:g\t;rssllznek
30W-1003N 10.2| 3% | 30 3 | 28, | noattach hole
30W-1203N 12.2| 133 | 40 3 | 3: | noattach hole
30W-1303N 13.2| 1321 40 3 | 23: | noattach hole
30W-1403N 14.2| 132 | 40 3 | -3; | noattach hole
30W-1603N 16.2| 135 | 50 3 | 3: | noattach hole
30wW-1803 182/ 12| 50 | 3 [3:|35| 2 |M3
30W-2005 20.2| 132 50 5 13:13 | 2 M5
30W-2505 252\ 19%| 55 | 5 | -8:]40 | 2 |M5
30W-3005 302 %%| 60 | 5 |-8:]45| 2 |[M5
30W-3505 35.2| 32| 70 5 |28:/50 | 2 |M5
30W-4007 40.2| 19% 80 7 |3:]160 | 2 |M6
30W-4507 452|133 90 | 7 | 8,70 | 2 | M6
30W-5008 50.3| 1031100 | 8 | 8:|75| 4 |M6
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30M Oiles 300 Bar Stock

Oiles 300 Bushing Material

Specify Part No. by required diameter. Specify Part No. by required I.D. and O.D.
(e.g.) Diameter is 40mm. (e.g.) I.D.is 69mm and O.D. is 86mm.
30Mm - T 30S -
Part No. Part No.
o — GRlI—
S o ©
S S ] L |
® Length and diameter shown here are rough
finished dimensions.
© 0il impregnation is necessary by referting to @D |Tolerance| L |Tolerance ¢d [Tolerance| ¢pD |Tolerance| L |Tolerance ¢d |Tolerance| ¢pD |Tolerance| L |Tolerance
the oil impregnation mettod, page 260 when 30M-15 15 [ *5° [ 150 | *° 308-2941 [ 29 | % [ 41 | %3° [ 100 | *3° | [308-7491 | 74| S | 91 [ *3° | 200 | *%°
you machined the plate 30M-21 21 | *3° | 200 | *° 308-3143 | 31 | 9o | 43 | "1° [100 | *3° | [305-749% | 74| 9 | 96 | *§° | 200 | ¥°
30M-23 23 | 73° | 200 | " 308-3446 | 34 | %, | 46 | *3° | 150 | *3° | [305-7996 | 79| %o | 96 | *5° | 200 | ¥’
30M-25 25 | *§° | 200 | *§° 308-3449 | 34 | %o | 49 | "o° [ 150 | *3° | [308-79101 | 79| %, |101 | *5° | 200 | *%°
30M-27 27 | 3° [ 200 | %° 308-3753 | 37 | % | 53 | *3° | 150 | *3° | |305-84106 | 84 | %, | 106 | *5° | 200 | *¥°
30M-31 31 [ *5° [200 [ ° 308-3951 | 39 | o | 51 | 3° [200 | *3° | |305-89111 | 89 | 3o [111 | *5° | 200 [ %3°
= 30M-33 33 | *5° | 200 | 3" 308-3956 | 39 | % | 56 | *&° | 200 | *3° | [308-04121 | 94 | S, [121 [ *i° [ 200 | *3°
£ 30M-35 35 | *&° [ 200 [ *3° 305-4456 | 44 | 0 | 56 | *:° [200 [ *3° | [305-99126 | 99 [ 9o [126 | *&° [ 200 [ %° 3
g 30M-37 37 | *° | 200 | *3° 305-4461 | 44 | %, | 61 50 1 200 | *3° 308-103132| 103 | 9, [ 132 | *§° | 250 | *3° %
= 30M-40 40 | *3° 200 | %° 305-4961 | 49 | % [ 61 | %5° [200 | 3° | [308-108142] 108 | %, [142 | *5° [ 250 | %° 7
2 30M-43 43 | *%° | 200 | *3° 308-4966 | 49 | % | 66 | *5° | 200 | *3° | [308-108137| 108 | 9, | 137 | *&° | 250 | *%° 3
30M-45 45 | 3° [200 ] %° 308-5471 | 54 | % [ 71 | *5° [200 | *3° | [305-108147[ 108 | 9o [147 | *&° | 250 [ *3°
30M-47 47 | *5° [ 200 | 3° 308-5971 | 59 | o | 71 | *3° [ 200 | *3° | |305-113142| 113 | 3, 142 | *° | 250 | *3°
30M-50 50 | *%° | 200 | *§° 308-5976 | 59 | %o | 76 | "o° | 200 | *G° | |[308-113152| 113 | %, | 152 | *5° | 250 | *%°
30M-55 55 | *5° | 200 | *3° 308-6481 | 64 | 9o | 81 | *5° | 200 | *3° | |308-118147| 118 | S, | 147 | *5° | 250 | *3°
30M-60 60 | *3° [ 200 | *%° 305-6486 | 64 | % | 86 | *i° [200 [ *3° | [30S-118157] 118 [ 9o [157 | *%° [ 250 [ *%°
30M-65 65 | *5° | 200 | 3" 308-6986 | 69 | % | 86 | *&° | 200 | *3° | |[308-123152 123 | S, | 152 | *i° | 250 | *3°
30M-70 70 [ *5° [200 | %" 308-6991 | 69 | o | 91 | *3° [200 | 3° | [305-123162] 123 | 3o [162 | *4° | 250 | *3°
30M-80 80 | *° | 250 | *3° ® Length and diameter shown here are rough finished dimensions.
30M-90 90 10 1 250 | *30 @ Qil impregnation is necessary by referring to the oil impregnation method, page 260 when you machined the plate.
+1.0 +3.0
30M-100 100 o0 | 250 | 3} (Thick wall)
¢d [Tolerance| D [Tolerance] L |Tolerance ¢d [Tolerance| D |Tolerance] L [Tolerance
308-3570 | 35 | %0 | 70| *%° | 200 | *}° 308-60110 | 60 | 9 | 110 | *§° | 200 | *3°
308-4075 | 40 | % | 75| *&° | 200 *3° 308-65120 | 65 | 9o | 120 | *§° | 250 | *§°
308-4580 | 45 | %, | 80| *¢° | 200 *3° 308-70130 | 70 | %, | 130 | *t° | 250 | *3°
308-5090 | 50 | %o | 90| *%° | 200 | *3° 308-80140 | 80 | %o | 140 | *° | 250 | *3°
308-55100 | 55 | 9o | 100 | *§° | 200 | *3°
@ Length and diameter shown here are rough finished dimensions.
@ Qil impregnation is necessary by referring to the oil impregnation method, page 260 when you machined the plate.
\_ J . J
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Oiles 600 ) 36M oiles 600 Bar Stock =

Specify Part No. by required diameter.

(e.g.) Diameteris 36mm. 36M - m
Part No.

<! f—

@ Length and diameter shown here are rough Part N Diameter Length
finished dimensions. @D |Tolerance| L |Tolerance
@ Need to be oil-impregnated before use.
Feature 36M-16 16 | *3° [202] *3°
® Demonstrates wear resistance and seizure resistance in lubricated conditions. 36M-21 21 | %95 | 202 | *1°
® Reduces the frequency of lubrication. 36M-26 26 | *3° | 202 | O
® Demonstrates especially high running-in characteristics. 36M-31 31 | 05 | 202 | *3°
® Materials for machining are available. 36M-36 36 | *9° | 202 | *°
36M-41 41 | *3° | 202 | *§°
i : 36M-46 46 | *3° | 202 | *§°
Service range Lathe turnin
2 J 36M-51 51 | *° | 202 |
Lubrication condition periodic lubrication| oil lubrication . carbide tool (JIS) 36M-56 56 +g-5 202 +g)-0
(=]
Service temperature range ‘C —40~+150 £ | Relief angle 5~10° 36M-61 61 | *3° | 202 | *§°
£ \ J
Allowable max. pressure P N/mm? (kgf/cm? 15{153} £ | Rake angle 2~5°
(3]
2 Allowable max. velocity V m/s {m/min} 1.65 {99} 5.00 {300} Nose radius (mm) | 0.40~0.80 3 6 S . . . =
© 35
@ Allowable max. PV value Nimm? - s kgfiem?- mmint |~ 1.65 {1,010} 3.25{1,990} — | Speed (m/min)|  100~200 Oiles 600 Bushmg Material W @ &
N S o]
= 2 ~ g
§ g e an) 0-05~030 Specify Part No. by required I.D. and O.D. =
° ° Q
Mechanical properties ©| Feed (mmev)| 0.08~0.30 _-‘ (e.g) 1.D.is 34mm and O.0.is 5imm. 36S - [EXHN
Density — g/cm? 85 7 , Part No.
# : ]
. @ r Qo
Tensile strength JIS Z 2241 | N/mm? {kgf/mm2| 150 {15} . > Q‘E
' :
Impact strength JIS Z 2242 | J/cm? lkgfm/cm? 10 {1} Machining accuracy (bushing) 7 .-/ L
Hardness JIS Z 2243 HBW 60 1.D. 0.D. Length
J ® Inner and outer diameter and Length shown 1.D. 0.D. Length
itudi ici —_ ¢ = h h finish i ions. Part No.
Modulus of longitudinal elasticity N/mm? {kgf/mm2} | 83,000 {8,500} class7t0 8 | class6to 7 | class 8to 9 . ere are roug . inished dimensions od [Toerance| @D |Toerance| L |Tolerance
Co-efficient of linear expansion — %1075 C~ 1.8 Classes here are in JIS standard. Need to be oil-impregnated before use. 36S-1931 19 0 31 | %5 | 202 | *10
This product demonstrates satisfactory _3‘5 +gs +(1)0
Thermal conductivity o W/mC {cal/secCcm| 71.110.17} performance at the slide surface roughness 36S-1936 19 —05 36 0 202 0
0 +0.5 +1.0
% The values shown above are typical values, not the standard values. 0f Rz6.3 to 12.5um. 365-2436 24 —05 36 0 202 0
36S-2941 29 | 95 | 41 | *3° | 202 | *§°
36S-2946 29 | 85 | 46 | *3° | 202 | *§°
36S-3446 34 | 85| 46 | *3° | 202 | *¢°
36S-3451 34 | 85| 51 | *§° | 202 | *§°
36S-3951 39 | 35| 51 | *3° | 202 | *§°
36S-3966 39 | 85| 66 | *8° | 202 | *§°
365-4456 44 | s | 56 | *§° | 202 | *§°
36S-4961 49 | 85 | 61 | 3° | 202 | *§°
36S-4971 49 | 85 | 71 | *8° | 202 | *§°
365-5981 59 | 85 | 81 | *0° | 202 | *°
36S-6986 69 | 05 | 86 | "3° | 202 | *°
\ J . J
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