Small compact cylinder double acting/single rod

MSD series

SCP'3 @ Bore size: 06/28
CMK2
JIS symbol I_T__Ig: D
CNAZ Double acting @
SCM
Specifications
SCG MSD
SCA2 MSD-L (with switch)
Bore size mm 26,88
SCS?2 Actuation Double acting
Working fluid Compressed air
CKV?2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.15 (=22 psi, 1.5 bar)
CAV2I Proof pressure MPa 1.6 (=230 psi, 16 bar)
M Ambient temperature °C -10 (14°F) to 60 (140°F) (no freezing)
SSD2  Port size M3
+0.5
Stroke tolerance mm
SSG 0
Working piston speed mm/s 50 to 500
SSD @ Cushion None
Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
CAT Allowable absorbed energy J This produc?t cannot absorb the energy generated by an.external load mounted on the cy!inder.
When using the product with no load, separately provide a shock absorber on the outside.
MDC2
~ Stroke length
MvC n . . : - .
Bore size Standard stroke length|Max. stroke length
SMG o
26 5/10/15/20/25/30 30 10 5(10) 5 5
28 5/10/15/20/25/30 30 10 5(10) 5 5
MSDG *1: Products with stroke length other than standard stroke length are not available.  *2: For F2Y, F3Y or F3P, the min. stroke length will be the dimensions in ( ).
FC* . e .
Switch specifications
STK
F3PH/V
SRG3 | Applications Dedicated for programmable controller For programmable controller, relay
Output method - NPN output NPN output PNP output NPN output
SRM3 Power supply voltage - - - - 10t0 28 VDC | 10 to 28 VDC |4.5t0 28 VDC | 10 to 28 VDC
SRT3 Load voltage 24 VDC 10 to 30 VDC | 10 to 30 VDC |24 VDC +10% 30 VDC or less
Load current 5to 20 mA (*3) 50 mA or less
VIRLo | Curentconsumpiion - | - | - | - <10 mA (ON) at 24 VOC 10 mA or less with 24 VDC
Internal voltage drop 4V or less 0.5V or less 0.5Vorlessat30mA| 0.5V or less
MRG2 Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON) |Redlgreen LED (Lit when ON) | Yellow LED (Lit when 0N)|LED (Lit when ON)| Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
Leakage current 1 mAor less 10 pAor less
SM-25 Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
length cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
ShkAbs | Shock resistance| 294 m/s® 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
FJ Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
FK Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
———— Weight g 1m:10 3 m:29
?}g(rjwtr *1 :Refer to Ending Page 1 for detailed switch specificgtions aqd dimensions. . .
*2:Switches other than the above models, such as switches with connectors, are also available. Refer to Ending Page 1.
] *3:The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
Ending (5 to 10 mA at 60°C)
*4 :The F type switch uses a bend-resistant lead wire.
1422 CKD




Cylinder weight table

Stroke length (mm)
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the switch specifications.

Weight I
per switch CMK2

Refer to the weight in

CMA2

Theoretical thrust table

Operating
direction

Push

4.24

5.65

8.48

Working pressure MPa

1.3

| 0.3 | 04 | 05

141

17.0

0.7 | 08

19.8

22.6

254

(Unit: N)

28.3

26

Pull

2.36

3.14

4.71

6.28

7.85

9.42

11.0

12.6

14.1

15.7

Push

7.54

10.1

151

201

251

30.2

35.2

40.2

45.2

50.3

28

Pull

4.59

6.13

9.19

12.3

15.3

18.4

214

24.5

27.6

30.6

CKD

SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

1423



M S D Series

SCP*3

CMK2

How to order
@ Without switch (without magnet for switch)

(MSD (6 )~(5) ———(R)

CMA2

@ With switch (built-in magnet for switch)

oo (MsD-L)-(6)-(5)-(FoH)-(R)-(R)

SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK

@ Model No.

@ Bore size

@ Stroke length

@® switch model No.
*1

@ Switch quantity

A&\ Precautions for model No. selection

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs

FJ

*1 :For g6 or @8 with switch, use a non-magnetic
(stainless steel, etc.) mounting bolt. ;
*2 :For rear piping, body side installation is possible. @ Option
Note that 2 bolts are used for rod side installation *2
and head side installation.

[Example of model No.]
MSD-L-6-5-FOH-R-R

QModeI No. : Double acting/single rod with switch
@®Bore size : 6 mm

@ stroke length : 5 mm

@ Switch model No. : Reed FOH switch, lead wire 1 m

@ switch quantity: 1 on rod side

@ Option : Rear piping

How to order switch

. ([ sw )-( FoH )

FK

Spd
Contr

Ending

1424

Switch model No.
(Item (D) above)

CKD

Code Description
O Model No.
MSD . . Without switch
MSD-L Double acting/single rod With switch
@ Bore size (mm)
6 26
8 28
@ Stroke length (mm)
5 5
10 10
15 15
20 20
25 25
30 30
® Switch model No.
Axial Radial Voltage . Lead
lead wire | lead wire Contact AC(DC Indicator lamp wire
FOH* FOV* |Reed [ ]
- F2S* [ J 2-wire
F2H* F2v* @ | 1-color display
- F3S* [ J
%* %
F3H F3V Proximity LJ oo 5ot PP oot 3-wire
F3PH* F3PV* ° -color display (PNP output)
(custom)
F2YH* F2Yv* [ J 2-color displ 2-wire
F3YH* | F3YV* @ | OO PR [ e

Blank 1 m (standard)
3 3 m (option)
R 1 on rod side
H 1 on head side
D 2

Blank Front piping
R Rear piping

Specifications for rechargeable battery | (Catalog No. cC-1226A)

@ Design compatible with rechargeable battery manufacturing process



M S D Series

Switch selection table

Switch selection table SCP*™3
. . . . . . . CMK2
Switches may not be installable depending on relations between cylinder installation and stroke length.
Refer to the table below to select a switch. CMA2
Switches cannot be used for side mounting in the following combinations.
-Combinations in which F2YH/V, F3YH/V or F3PH/V is mounted at the switch mounting position H with stroke length 5 mm | SC\
-Combinations in which F2YH, F3YH or F3PH is mounted at the switch mounting position H with stroke length 10 mm
(Refer to page 1422 for the min. stroke length with switch) SCG
' ' SCA2
vl (W]
! ! SCS2
e Ik
i s | = RE CKV2
i i S ——— -
i N | ) COVPIN2
L - SSD2
| /Y P
SSG
For rod side installation For head side installation For side installation
SSD
CAT
@ For rod side installation DG
Stroke R
et |__FOH__[__Fov__| Fasieas FEVHEYHFSPAIEDVVIESYVISPY SV
(mi‘) Switch position|Switch position|Switch position
R | H|RJHI|IRJHIRIHJRI[IHIJ]RIHIRIHJEV
5 O O ©) ©) O O O X ©) O O X O X o~
26 10 O O O O O O O O O O O O O O
15 to O O O O O O O O O O O O O O
5 O O O O O O O X O O O X O X FC*
28 10 O O O O O O O O O O O O O O
50 | O | OO o|]o[o]JoJolo]o|olo|o[o SK
@ For head side installation SRL3
SRG3
[ FOH | Fov | F2siF3s F2YHIF3YH/F3PH|F2YVIF3YV/F3PV
Switch position JESIYE
5 X X ©) O O O X O ©) ©) x X ©) X SRT3
o6 10 O X O ©) ©) ©) X ©) ©) ©) X O O O
15 O X O O O O @) O O @) X O O O |MRL2
20 to O X O O O @) @) @) @) @) O O ©) ©)
5 X X O O O O X @) @) O X X ®) X MRG2
08 10 O X O O O @) X @) @) @) X @) O O
5 |0 x| o|l]o|o]o|o|lo|Jo]o|x|o]o][o Ws
20 to @) X O @) @) O O O O O @) O O O
ShkAbs
FJ
FK
Spd
[Contr
Ending

CKD 1425



M S D Series

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2

MvC

SMG
MSD/
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25

ShkAbs

Internal structure and parts list

@ MSD-6/8

@ MSD-L-6/8

FJ

Piston

Stainless steel

Cannot be disassembled

Part name Material

Piston packing

Nitrile rubber

I i \e

Remarks

Bush

Oil-impregnated copper alloy

Magnet

Plastic

FK

Spd
Contr

Ending

Hexagon socket set screw

E type snap ring

Stainless steel

Rod packing

Nitrile rubber

© |||

Body

Aluminum alloy

Hard alumite

aldh|lw|[IN]| =

Rod metal

Stainless steel H

Stainless steel

1426

CKD



Dimensions

M S D Series

Double acting/single rod

@ MSD-(L)-6/8

A\

@ MSD-(L)-6/8-*-R (rear piping)

Bore size |Without switchj| With switch |
“ﬂ LAl jc [ D | EE]EF | F | GAJGE]
7.5 4 M3 M3 19 3 8.5

17.5 14.5

8-J

Mounting hole

KK

A + stroke length

B + stroke length

MM

2-EF

Piping port

(rod side

pressurizing port)

£y

£y

L)

L)
w |
won

2-HH

225 19.5

GA

GB

s

2-EE
Piping port

4-J
Mounting hole

(head side pressurizing port)

Common dimensions for types with/without switches

M3 depth 3

[ HH L1
3.2

| J LK | KA

Spot face 06.1

depth 3.5 22.5

M4 depth 6

19 16

24

21 9

4

M3

M3

21

4.5 8.5 |M3depth3| 3.2

Spot face 06.1
depth 35

25  |M4depth6

(mm)

26 M25depthd| 3.5

26
28
Common parts for types with/without switches

MM N X
4 1 3

28 M3 depth5| 4.5

5 12.5 3

CKD

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2

MvC

SMG
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

1427



M S D Series

Switch mounting position

SCP*3

CMK2 ' @ Reed switch
A FOH FoV

SCM RD RD,

SCG | | ]

SCA2

SCS2
26

CKV2||e8

CAV2/
COVPIN2

ssp2 | [Ho| B—B=—13 B—

— i i L
T T T
SSG U .o

SSD

CAT
@ Proximity switch

MDC2
B F2S/F3S F2H/F3H F2VIF3V F2YH/F3YH/F3PH F2YVIF3YVI/F3PV

MvC
RD RD RD RD RD

S8 H — H— - —T1

T T i \ ! ! ‘ !
MSD/ JP= BN I I L S S s oL 3= B b
MSDG B s —

FC*

X - stroke length

STK |26
| |e8
SRL3

SRG3
Ho| -B——fom- | -BET—u Feree | Bo—— - | Be— =

SRM3 i - R AR I i -

SRT3 | - | = | o w . ol

MRL2

MRG2
Switch mounting position dimensions (Unit: mm)

M Bore Reed switch Proximity switch

SM-25

sizo [ FOH | FOV_| F2SiF3S | FEHIFSH | FviFV_|F2YRIFSYRIFSPR]FZYVIFSYVIFSRY |
(mm) ["RD | #D | RD | HD | R | HD | RD | HD JX ()| RD | HD | RD | HD [X ()| RD | HD [x (1)

26 3.5 3.5 3.5 0.0 6.5 0.5 7.5 1.5 7.7 7.5 1.5 7.5 1.5 12.2 7.5 1.5 9.2
28 5.5 4.0 55 0.0 8.5 0.0 9.5 1.0 8.2 9.5 1.0 9.5 1.0 127 | 95 1.0 9.7

FK *1: X dimensions indicate the switch protrusion from the body end surface. When the X-stroke length is negative, there is no protrusion from the body end surface.

ShkAbs

FJ MSD-L

Spd
Contr

Ending

1428 CKD




MEM©O

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

CKD 1429




Small compact cylinder single acting/push
single acting/pull

MSD-%series

SCP*3
@ Bore size: 26/28
CMK2
1S symbol Q@ M%
CMA2 @ o
Single acting/push Single acting/pull
SCM
Specifications
SC6 MSD-X MSD-Y
SCA? MSD-XL (with switch) MSD-YL (with switch)
Bore size mm
SCS? Actuation Single acting/push Single acting/pull
Working fluid Compressed air
CKV?2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.3 (=44 psi, 3 bar) | 0.4 (=58 psi, 4 bar) | 0.3 (=44 psi, 3 bar)
CAV2ZI | Proof pressure MPa 1.6 (=230 psi, 16 bar)
~ COVPINZ | “Ambient temperature °C ~10 (14°F) to 60 (140°F) (no freezing)
SSp2 | Port size M3
+0.5
Stroke tolerance mm
SSG 0
Working piston speed mm/s 50 to 500
SSD @ Cushion None
Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
e I e e
MDC2
~— Stroke length
MVC . . " . . :
B . Standard stroke| Max. stroke
Bore size (mm) - — - - — -
SNIG - length (mm)
26 5/10 10 10 5(10) 5 5
28 5/10 10 10 5(10) 5 5
MSDG *1: Products with stroke length other than standard stroke length are not available.  *2: For F2Y, F3Y or F3P, the min. stroke length will be the dimensions in ( ).
FC* . e .
Switch specifications
STK Proximity 3-wire
SRG3 | Applications Dedicated for programmable controller For programmable controller, relay
Output method - NPN output NPN output PNP output NPN output
SRM3 Power supply voltage - - - - 10t0 28 VDC | 10 to 28 VDC | 4.5t0 28 VDC | 10 to 28 VDC
SRT3 Load voltage 24 VDC 10 to 30 VDC | 10 to 30 VDC |24 VDC +10% 30 VDC or less
Load current 51020 mA (*3) 50 mA or less
VIRLo | Curent consumpiion - | - | - | - <10 mA (ON) at 24 VDC 10 mA or less with 24 VDC
Internal voltage drop 4V or less 0.5V or less 0.5Vorlessat30mA| 0.5V or less
MRG2 Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON)|Redlgreen LED (Lit when ON) | Yellow LED (Lit when ON)|LED (Lit when ON)| Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
Leakage current 1 mAor less 10 pAor less
SM-25 Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
length cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
ShkAbs | Shock resistance| 294 m/s® 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
FJ Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
FK Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
———— Weight g 1m:10 3 m:29
?}g(rjwtr *1 :Refer to Ending Page 1 for detailed switch speciﬁcgtions aqd dimensions. . .
*2:Switches other than the above models, such as switches with connectors, are also available. Refer to Ending Page 1.
] *3:The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
Ending (5 to 10 mA at 60°C)
*4 :The F type switch uses a bend-resistant lead wire.
1430 CKD



MSD')Y(Series

Specifications
Cylinder weight table SCPY3
@ MSD-X/MSD-XL (Unit: g)
Strokelength(mm)) 5 [ 10 | Weight CMiK2
Bore size (mm) mwm With switch per switch
26 23 25 28 30 |Refer to the weight in CMA2
28 24 27 33 36 the switch specifications.
SCM
MSD-Y/MSD-YL it:
@ MSD-Y/MS (Unit: g) SCG
Strokelength(nm) 5 | 10 | Weight -
Bore size (mm)\ [ No switch [With switch| No switch [With switch per switch SCA2
26 25 27 31 33 Refer to the weight in
28 28 31 38 41 the switch specifications. SCS2
CKV2
CAV2/
. COVPIN2
Spring load (Unit: N)
. - SSD2
Bore size Stroke length Spring load
(mm) (mm) [ Set | Operating ssa
26 150 1.59 4.90
5 SSD
28 10 3.19 6.86
CAT
MDC2
. MvC
Theoretical thrust table
@® MSD-X (Unit: N) SMG
Working pressure MPa MSD/
03 | 04 ] 05 ] 06 | 07 | 08 | 09 | 10 | MSDG
26 3.58 6.41 9.24 121 14.9 17.7 20.5 234 .
28 8.22 13.2 18.3 23.3 28.3 334 38.4 43.4 FC
STK
@® MSD-Y (Unit: N)
Working pressure MPa SRL3
03 [ 04 ] 05 ] 06 | 07 | 08 | 09 | 10 | —
26 - 1.38 2.95 4.52 6.10 7.67 9.24 10.8 SRG3
28 2.33 5.39 8.46 11.5 14.6 17.6 20.7 23.8
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD s



X
MSD' Y Series

SCP*3

CMK2

How to order
@ Without switch (without magnet for switch)

wsDx < 6 - 8 ——— (&)

CMA2

@ With switch (built-in magnet for switch)

s MSDXL-(6)-(5)-(FoH)-(R)-(R)

SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

O Vodel No.

@ Bore size
@ Stroke length

@ Switch model No.
*1

A\ Precautions for model No. selection

*1 :For @6 or @8 with switch, use a non-magnetic
(stainless steel, etc.) mounting bolt.

*2 :For rear piping, body side installation is
possible. Note that 2 bolts are used for rod
side installation and head side installation.

@ Switch quantity

[Example of model No.]
MSD-XL-6-5-FOH-R-R

Code
O Model No.
MSD-X

Description

Single acting/push Without switch

MSD-Y

Single acting/pull

MSD-XL

Single acting/push With switch

MSD-YL

Single acting/pull

®Bore size (m
6

‘

26

8

28

@ Stroke length
5

(mm)
5

10

10

Axial
lead wire

@® Switch model No.
Radial
lead wire AC|DC

Lead
wire

Voltage

Contact Indicator lamp

FOH*

Fov*

Reed

- F2s*

2-wire

F2H*

F2v*

1-color display

- F3S*

F3H*

F3v*

3-wire

F3PH*

F3PV*

Proximit
d 1-color display (PNP output)

(Made to order)

F2YH*

F2YV*

2-wire

F3YH*
* Lead wire leng
Blank

F3YV*

2-color display Twire

h
1 m (standard)

3

3 m (option)

O Switch quant
R

ty
1 on rod side

H

1 on head side

D

2

@ Option

O Model No.
@ Bore size
@ Stroke length
@ Switch model No. :
@ Switch quantity :

: Single acting/push with switch
1 @6 mm
:5mm

@ Option
*2

Reed FOH switch, lead wire 1 m
1 on rod side

Blank Front piping

R Rear piping

@ Option : Rear piping

How to order switch

7 ( sw )-( FOH )

ShkAbs
FJ

FK

Spd
Contr

Ending

1432

Switch model No.
(Item (D) above)

CKD



X
M S D'Y Series

Switch selection table

Switch selection table SCP*™3
Switches may not be installable depending on relations between cylinder installation and stroke length. CMK2
Refer to the table below to select a switch.
Switches cannot be used for side mounting in the following combinations. CMA2
-Combinations in which F2YH/V, F3YH/V or F3PH/V is mounted at the switch mounting position H with X type or Y type stroke length 5 mm SCM
-Combinations in which F2YH, F3YH or F3PH is mounted at the switch mounting position H with X type stroke length 10 mm
(Refer to page 1430 for the min. stroke length with switch) SCG
i s
I 1= e SCS2
I e
' - S — ——— - CKV2
| | 1 o2
| -1 | 11 1 CAV2I
; - . - COVPIN2
I ] e
| /l / SSD2
For rod side installation For head side installation For side installation SSG
@ For MSD-XL rod side installation
Stroke Reed switch Proximity switch SSD
lenath FOV F2V/IF3V  |F2YHIF3YH/F3PH|F2YVIF3YVIF3PV
(mf’n) Switch position|Switch position|Switch position|Switch position|Switch position|Switch position J{ef\)
R |HJ|]RJHJRIJHJRIHIJ|RIHI|R | R T
o6 5 olo|lo|]o|l|o|o|o| x|o]o|lo] x| o] o Mbdc2
10 O ©) ©) O ©) @) O O O @) O O ©) O
. 5 |o|o|o|o|o|o|lo[x[|o|o]o|x|o [ o Mc
10
O O O O ©) O O O O O O O O ©) SMG
MSD/
Stroke Reed switch Proximity switch MSDG
T FOV F2YHIF3YHIF3PH F2YVIF3YVIF3PY SN
(mf’n) Switch position
| R | H | R | HJ]RJ|HJ]RJ|H|R | R STK
o6 5 X X ©) ©) O O X ©) O ©) X X X O
10 O X @) @) O O X @) @) O X O @) O SRL3
08 5 X X O O ©) @) X O O @) X X X o
10 O X ©) ©) O O X ©) O O X O ©) O__ |SRG3
@ For MSD-YL rod side installation SR
Stroke Reed switch Proximity switch
lenath FOV F2V/F3V  [F2YHIF3YH/F3PH|F2YVIF3YVIF3PV ISRt
(m?n) Switch position|Switch position Switch position Switch position e
R |HJ|]RJHJRIJHJRI[IHI|RIHI|R | R_| H JIE
26 5 ©) ©) ©) O ©) ©) O X O ©) ©) X O ©)
10 O ©) ©) O ©) @) O O O ©) O O ©) O |MRG2
8 5 @) O O O O O O X O @) O X O O
o |[o]JoloJolJolJololJolololololo] o &Wx»
@ For MSD-YL head side installation ShiAbs
Proximity switch
F2V/F3V  [F2YH/F3YHIF3PH|F2YVIF3YV/F3PV a8
witch position Switch position witch position -
6 5 ©) ©) ©) O ©) ©) X ©) O ©) X X O O  |spd
10 ©) ©) ©) O ©) ©) O ©) O ©) X O ©) O [Contr
08 5 @) O O O O @) X O O O X X O X ,
0w |o|lOoO|J]OoO|o|l|oloJoloJolo|x|o o] o Funw

CKD 1433



X
MSD' Y Series

Internal structure and parts list

SCP*3

@ MSD-X-6/8
CMK2

CMA2
SCM

v

SCA2 L

SCS2 \

CKV2 '

CAVY N - -
COVPIN2 @ 8

SSD2 (2 [y =t j=—m—=

SSG

SSD
CAT
MDC2

MVC @ MSD-XL-6/8

e

.

SRM3 2 lg==:

SRT3

___,_'l
|

MRL2

MRG2
SM-25

ShkAbs Cannot be disassembled

FJ

FK mwmmwm

Piston Stainless steel Piston packing Nitrile rubber

~

Spd
Contr

Bush Oil-impregnated copper alloy Magnet Plastic

oo

Hexagon socket set screw | Stainless steel E type snap ring Stainless steel

Rod metal Stainless steel

©

Body Aluminum alloy Hard alumite

Ending

a|lbdfw|N

Coil spring Steel 1 Electrodeposition

1434 CKD




Internal structure and parts list

X
M S D'Y Series

Internal structure and parts list

SCP*3

@ MSD-Y-6/8

@ MSD-YL-6/8

e

k
i m—

Cannot be disassembled

CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2

MvC

SMG
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs

FJ

mmmmwm

Piston

Stainless steel

Piston packing

Nitrile rubber

FK

Bush

Oil-impregnated copper alloy

7

Magnet

Plastic

Spd

Hexagon socket set screw

Stainless steel

8

Spring holder

Stainless steel

Contr

Rod packing

Nitrile rubber

9

Coil spring

Steel

Electrodeposition

albh|lw(N

Rod metal

Stainless steel

10

Body

Aluminum alloy

1 Hard alumite

Ending

CKD

1435



X
MSD' Y Series

CAD

Dimensions
@ MSD-X (L)-6/8

SCP*3

CMK2

CMA2 -
S X

8-J
SCM F Mounting hole EE (Breathing hole)

A
c
| N KK
SCG \
SCA?2 Y ! -; S m |
L4 bhy Gl

4 _ T S F

5082 . ' I b

EE

D
(Piping port)

CKV2 T R —— H-—--

F
>

CAV2) N\

COVPIN2 -1 T S AN IR I (U S R

SSD2 r N\ | | -
|

SSG %

SSD
CAT
MDC2

MVC @ MSD-X(L)-6/8-*-R (rear piping)

SMG

MSD/ EF .
MSDG (Breathing hole) Mounting hole

FC*

STK

SRL3

SRG3

SRM3

PAAEN PRAEN
T T
wlon wlon
woon woon

SRT3

MRG2 2-HH GA GB

(Piping port)

SM-25

ShkAbs

FJ

FK MM|M| Common dimensions for types with/without switches
. Boresizenm\l A | B | AlBJclD]EElEF]F{GAlGBIHHL I ] J [ KIKAJKKIM MM N]X]
p 51225 (195 275|245 M3 Spotace 6.1 M4 | M2.5

Contr 6 101325 (295 1375 | 325 7.5 4 M3 | M3 | 19 3 8.5 Depth 3 3.2 i 22.5 Depth 6| Depth 4 3.5 4 1" 3

5[ 24 [ 21 | 20 | 26
= o | 4 [ M3 | M3 | 21 |a5]| 85| M | gp Wbl o5 | MG Mo 5 25| 3

34 31 39 36 Depth 3 deph 35 Depth 6|Depth 5
e  CKD

Ending| 28

Stroke mm| Stroke m




X
MS D'Y Series

Single acting/pull

Dimensions SCP*3
@ MSD-Y (L)-6/8

CMK2

CMA2

8-J - - -

¢ Mounting hole c e Ol e
B ounting hole {Piping port) (Breathing hole) | SCIVI
N KK

/ SCG
! -

|
! E: I O A2
Iy sc

" " SCS2

F
N
|
|
1
|
|
MM
|
|
|
|
|
|
|
|
|
|
|

CKV2

. CAV2/

Y ! T A O I R A S RS N
\ TG COVPINZ
| SSD2

O,
r SSG

SSD
CAT

MDC2

@ MSD-Y(L)-6/8-*-R (rear piping) MVC

EF SMG

(Piping port) Mounting hole  [FFP3Y]
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

2-HH <l CGA <GB (Breathing hole) | /1| 2

MRG2

SM-25

ShkAbs

FJ

M|M| Common dimensions for types with/without switches K
| AlBllAalBefc|DlEE]EFF|GAIGBIHH| I | J [K|KAIKKIM [MM]N | X

5325 | 245375/ 205 8
75 4 | M3 | M3 | 19| 3 |85 | M | g (WS g | M| M50l ] gy Spd
10| 47.5 | 345 || 52.5 | 39.5 Depth 3 dpth35 Depth 6| Depth 4 13 | Contr

34 | 26 | 39 | 31 8
_ _ M3 _ Spatface 06,1 25 M4 M3 45 5 125 .
10| 49 | 36 | 54 | 41 Depth 3 dpth35 Depth 6| Depth 5 13 | Ending

CKD 1437

26

28

Stroke mm | Stroke mm
(¢}




X
MSD' Y Series

SCP*3
CMK2
CMA2
SCM
SCG
SCA2

SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

MSD-XL Switch mounting position

@ Reed switch
FOH Fov
RD RD
1 fi; t]n 1:\
\ \
rRo| B =e—413
26
/
28
HD| B—E=—T13 | B—

HH !}f HH ':}f
‘ HD ‘ ™ HD
—

@ Proximity switch

F2S/F3S F2H/F3H F2V/F3V F2YH/F3YH/F3PH | F2YV/IF3YV/F3PV
RD RD RD RD RD
il - ‘ i ‘ ‘ ‘ ‘
11 - H— 1 -
RD| m—pror—1 |H—eo—13| = e T3 fe—0)
X X X
26
/
28
HD| E———f@m | Berr— - e | BarTT———e | Bo——a
i — iI— I — 1] 1] A —
2 /<2 HD HD || HD L

Switch mounting position dimensions (Unit: mm)

=
S tugendeino | FOH | FOV_|F2S/F3S| F2HIF3H | F2VIF3V [F2YHIFSYHIFPHIF2YVIFSYVIFSPY
gy, “%zsea| RD [ HD [ RD [ HD | RD [ HD | RD T'HD [X ()| RD [ HD [ RD [ HD [x ()] RD [ HD [X (1)

6 5 40 (40 (40| O [65| 05|75 |15 |30 (|75 (15|75 (15 |75|75]| 15|45
7]
10 90|40 | 90| 0O |M5] 05 |125| 15| - |125| 156 (125|156 | - [125( 15| -
MSD-XL
8 5 55|40 55| 0 (80)|05|90 15|30 |90 (15|90 (15|75 |90]| 15|45
]
10 105| 4.0 |105| 0 |130| 05 |140| 15| - |140| 15 |140| 15| - [140( 15| -

*1: X dimensions indicate the switch protrusion from the body end surface. When the X dimensions are not indicated, there is no protrusion from the body end
surface.

1438 CKD



MSD-YL Switch mounting position

X
M S D' Y Series

Switch mounting position

@ Reed switch

RD

FOH

RD| -

26

RD

Fov

28

HD|

HH

HD

@ Proximity switch

RD

26

F2S/F3S

RD

F2H/F3H

RD

F2VIF3V

F2YH/F3YH/F3PH

F2YV/F3YV/F3PV

RD

RO am

28

‘ ‘
M| M|
————ef-

HD
—

MSD-YL

(Unit: mm)

| RD | HD | RD | HD | RD | HD | RD | HD | RD | | HD (X (*1)| RD | HD |

35| 25

35

25

70 | 6.0

8.0

70 | 8.0

70 | 8.0

7.0 | 2.7

8.0 | 7.0

35| 75

3.5

7.5

70 [ 11.0

8.0

120 | 8.0

120 | 8.0

12.0 -

8.0 [ 12.0

28

55| 20

5.5

2.0

9.0 | 5.0

10.0

6.0 [ 10.0

6.0 | 10.0

6.0 | 3.2

100 | 6.0

SCP*3
CMK2
CMA2
SCM
SCG

SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs

FJ

55 | 7.0

5.5

7.0

9.0 | 10.0

10.0

11.0 | 10.0

11.0 | 10.0

11.0 -

10.0 | 11.0

*1: X dimensions indicate the switch protrusion from the body end surface. When the X dimensions are not indicated, there is no protrusion from the body end

surface.

CKD

FK

Spd
Contr

Ending

1439



Small compact cylinder double acting/high load

MSD-K series

SePTS @ Bore size: 06/28/612/216
CMK2
JIS symbol I_T__Ig: CAD
CMA2 Double acting @
SCM
Specifications
SCG MSD-K
] MSD-KL (with switch)
SCA2 Bore size mm 26 28 212 216
Actuation Double acting
SC32 Working fluid Compressed air
Max. working pressure MPa 1.0 (=150 psi, 10 bar)
CKVZ "Min. working pressure MPa 0.15 (=22 psi, 1.5 bar) | 0.1 (=15 psi, 1 bar)
W Proof pressure MPa 1.6 (=230 psi, 16 bar)
coveiN2 | Ambient temperature °C -10 (14°F) to 60 (140°F) (no freezing)
~ | Connection| Front piping M3 M5
SSD2 | boresize | Rear piping M3 M3
+2.0
SSG Stroke tolerance mm 0
Working piston speed mm/s 50 to 500
SSD Cushion With rubber cushion
Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
CAT  Allowable absorbed energy J 0.004 [ 0.014 [ 0.044 [ 0.110
MDCZ| Siroke length
MVC Bore size Standard stroke length|Max. stroke length
— () ) (mm)
SMG 26 5/10/15/20/25/30 30 10 5(10) 5 5
28 5/10/15/20/25/30 30 10 5 5 5
212 5/10/15/20/25/30 30 10 5 5 5
L 016 5/10/15/20/25/30 30 10 5 5 5
FC* *1: Products with stroke length other than standard stroke length are not available. *2: For F2Y, F3Y or F3P, the min. stroke length will be the dimensions in ( ).
sTk | Switch specifications
S
(Made to order)
SRG3
Applications Dedicated for programmable controller For programmable controller, relay
SRM3 | output method - NPN output | NPN output | PNP output | NPN output
Power supply voltage - - | - - 10t0 28 VDC | 10 to 28 VDC | 4.5t0 28 VDC | 10 to 28 VDC
SRT3 | Load voltage | 24 vDC 10 to 30 VDC 24 VDC +10% 30 VDC or less
Load current 510 20 mA (*3) 50 mA or less
MRLZ | Current consumption - | - | - | - <10 mA (ON) at 24 VDC 10 mA or less with 24 VDC
Internal voltage drop 4V or less 0.5Vorless | 0.5Vorless |05Vorlessat30mA[ 0.5V or less
MRG2 | Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON)|Red/green LED (Lit when ON) | Yellow LED (Lit when ON)|LED (Lit when ON}) |Yellow LED (Lit when ON) | Redlgreen LED (Lit when ON)
Leakage current 1 mAorless 10 pAor less
SM-25| Lead wire Standard 1 m (Oil resistance a 0.15 mm?) Standard 1 m (ol resistant viny|
length cabtyre cable 3-conductor 0.15mm?)
ShkAbs | Shock resistance| 294 m/s? 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
FJ Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
FK Degree of protection IEC Standard 1P67, JIS C0920 (water-tight), oil resistance
————— Weight g 1m:10 3 m:29
?}g(rjwtr *1 :Refer to Ending Page 1 for detailed switch speciﬁcgtions aqd dimensions. . .
*2:Switches other than the above models, such as switches with connectors, are also available. Refer to Ending Page 1.
] *3:The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
Ending (5to 10 mA at 60°C)
*4 :The F type switch uses a bend-resistant lead wire.
1440 CKD




M S D'K Series

Specifications
Cylinder weight table (Unit: g) | SCP*3
Strokelength(mm)) 5 | 10 | 15 | 20 | 25 | 30 | weight
[Bore size (mm) \[No switch| Wit sitch{No switch Withswtch{No switch Wihstch{No switch With switch|No switchWih sith]No switch Wi swteh|_per switch  JiCllie
06 27 | 20 | 30 | 32 | 32 | 34 | 35 37| 38| 40| 41| 43 |Refertothe
28 29 32 34 37 39 42 44 47 48 51 53 56 |weight in the CMA2
012 35 | 45 | 43 | 53 | 52 | 62 | 61 71 70 | 80| 79| 89 |switch
216 54 | 70 | 66 | 8 | 79 | 95 | 92 | 108 | 104 | 120 | 117 | 133 |specifications. SCM
SCG
SCA2
Theoretical thrust table (Unit:N) o)
Operating Working pressure MPa
direction| 04 | 045 | 0.2 | 03 L 05 [ 06 | 07 | 08 [ 09 | 1.0 HCRW
B Push - 424 | 565 | 848 | 1.3 [ 141 | 170 | 198 | 226 | 254 | 283
Pull - 236 | 314 | 471 | 628 | 785 | 942 | 10 | 126 | 141 | 157 7
. Push - 754 | 101 | 151 | 201 | 251 | 302 | 352 | 402 | 452 | 503
%]
Pull - 459 | 613 | 919 | 123 | 153 | 184 | 214 | 245 | 276 | 306 SSD2
1o Push | 113 | 170 | 226 | 339 | 452 | 565 | 67.9 | 792 | 905 [1.02x102[1.13x10?
Pul | 848 | 127 | 170 | 254 | 339 | 424 | 509 | 594 | 679 | 763 | sas SSG
16 Push | 201 | 302 | 402 | 603 | 80.4 [1.01x10%1.21x102/1.41%102|1.61%102|1.81%102[2.01% 102
Pul | 151 | 226 | 302 | 452 | 603 | 754 | 905 |1.06x102121x10%136x102[151x10° SSD
CAT
MDC2
MVC
SMG
MSD/
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD 144



M S D 'K Series

SCP*3

How to order
@ Without switch (without magnet for switch)

CMK2

e (MSD-K -(6)-(5) ———(R)

CMA2

@ With switch (built-in magnet for switch)

o MSDKL-(6)-(5)-(FoH)-(R)-(R)

SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs

FJ

O Model No.

@ Bore size

@ Stroke length

@® Switch model No.
*1
*2

A\ Note on model No. selection

*1 :For @6 or @8 with switch, use a
non-magnetic (stainless steel, etc.)
mounting bolt.

*2 :For 12 or 16 with proximity switch,
use a non-magnetic (stainless steel,
etc.) through bolt.

*3 :For rear piping, body side installation is
possible. Note that 2 bolts are used for
rod side installation and head side
installation.

@ Switch quantity

@ Option
*3

[Example of model No.]
MSD-KL-6-5-FOH-R-R

O Model No.

@ Bore size

@ Stroke length
@ Switch model No.
@ Switch quantity

: Double acting/high load/with switch
1 @6 mm

:5mm

: Reed FOH switch

11 on rod side

Code Description
O Model No.
“I’\I’ISS[;)_ ;(L Double acting/high load m:';il:;ifxmh
6 26
8 28
12 212
16 216
5 5
10 10
15 15
20 20
25 25
30 30
Axial Radial Voltage . Lead
lead wire | lead wire Contact AC I:?C Indicator lamp wire
FOH* FOV* |Reed [ J
- F2S* [ ] 2-wire
F2H* F2v* @ | 1-color display
- F3S* [ J
F3H* F3Vv* - o .
Provimiy 1 color display (PNP |
F3PH* F3PV* o output) (made to order)
F2YH* F2Yv* [ J 2-color display 2-wire
F3YH* F3YV* [ J 3-wire

* Lead wire length

Blank 1 m (standard)
3 3 m (option)
0 Switch quantity
R 1 on rod side
H 1 on head side
D 2
@ Option
Blank Front piping
R Rear piping

@ Option : Rear piping

How to order switch

. (sw )-( FoH )

FK

Spd
Contr

Ending

1442

Switch model No.
(Item (D) above)

CKD

Specifications for rechargeable battery | (Catalog No. cc-1226A)

@ Design compatible with rechargeable battery manufacturing process



M S D'K Series

Switch selection table
Switch selection table

Switches may not be installable depending on relations between cylinder installation and stroke length.

Refer to the table below to select a switch.

Switches cannot be used for side mounting in the following combinations.

-Combinations in which F2YH, F3YH or F3PH is mounted at the switch mounting position H with stroke length 5 mm for @6
-Combinations in which F2YH, F3YH or F3PH is mounted at the switch mounting position H with stroke length 5 mm for 28

(Refer to page 1440 for the min. stroke length with switch)
vl D
| |
|k | =]
| |
i | g -
| T | ==
i Il
| 7
For rod side installation For head side installation For side installation
@ For rod side installation
Strok
,et;°t;’ F2V/F3V__|F2YHIF3YHIF3PH
(m?n) Switch position Switch position
| R | H | R | H_ H | R|HJ]RJ|H|R[H]|R/J|H]
5 O O O @) @) @) @) @) @) @) O X O O
26 10 O O O @) O @) @) @) @) @) O O O O
15 to O O O @) @) @) @) X @) @) O O O O
5 @) @) @) O O O @) @) @) @) O O O O
28 10 O O O O O O O O @) @) O O O O
15 to O O O O O O @) X @) @) O O O O
5 O O O @) O @) @) @) @) @) O O O O
212 10 O @) O O O O O O O O O O O O
15 to O O O O O @) @) X @) @) O O O O
5 O O O @) @) O @) @) @) @) O O O O
216 10 O O O @) O @) @) @) @) @) O O O O
15to O O O O O O O X O O O O O O

@ For head side installation

Reed switch Proximity switch

rote [_FOM T Fov__| Fasikss | FaHIFSH | _F2VIFOV _|raVHIGYHFSPHIFZYVIESYVIESPY

(mm) | SWitch position|Switch position|Switch position|Switch position|Switch position|Switch position|Switch position

R | H|R|[H|R|HJ]RJ]H|R H|RJ]H|R/[H]
5 X O O O O O X O O O X X O O
26 10 O @) @) O O O X O O O X O O O
15 to O @) O O O O O O O O O O O O
5 X O O O O O X O O O X @) O O
28 10 O @) O O O O X O O O X O O O
15 to O O @) O O O O O O O O O O @)
5 X @) @) O O O X O O O X O O @)
212 10 O O O @) @) @) @) @) @) @) X O O O
15 to O O O O O O O O O O O O O O
5 X O O O O O X O O O X O O O
216 10 O O O @) @) @) O O O @) O O O O
15 to O @) O O O O O O O O O O O O

SCP*3

CMK2

CMA2

SCM

SCG

SCA2

SCS2

CKV2

CAV2/
COVPIN2

SSD2

SSG

SSD

CAT

MDC2

MvC

SMG

MSD/
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs




M S D 'K Series

Internal structure and parts list

SCP*3

@ MSD-K-6/8/12
CMK2

CMA2

SCM

SCG

SCA2 x? /

SCS2 i

CKV2 :

CAV2/
COVPIN2

SSD2

F

SSG

SSD
CAT
MDC2

MVC @ MSD-KL-6/8/12
SMG
MSD/
MSDG
FC*

SRL3

SRG3

SRM3 AN _3_ |

SRT3 Z <4 | |
MRL2 M L
MRG2 ! !
SM-25

I T T T [T S R

FK 1 Piston Stainless steel H Piston packing Nitrile rubber 1
2 Bush Oil-impregnated copper alloy | 8 Wear ring Acetal resin ,
Spd 3 Hexagon socket set screw | Stainless steel , 9 Magnet Plastic ,
Contr 4 | Rod packing Nitrile rubber H 10 | Adaptor Aluminum alloy i
7. 5 Rod metal Stainless steel 1 1 Cushion rubber H Urethane rubber ,
Endmg 6 Cushion rubber R Urethane rubber 12 | Body Aluminum alloy 1 Hard alumite
1444 CKD



Internal structure and parts list

M S D 'K Series

Internal structure and parts list

@ MSD-K-16

@ MSD-KL-16

Cannot be disassembled

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT

MDC2

MvC

SMG
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs

FJ

mmmmwm A

Piston

Stainless steel

Piston packing

Nitrile rubber

Bush

Oil-impregnated copper alloy

Wear ring

Acetal resin

Hexagon socket set screw

Stainless steel

Magnet

Plastic

Rod packing

Nitrile rubber

Adaptor

Aluminum alloy

Rod metal

Stainless steel

Cushion rubber H

Urethane rubber

|l |W[IN]| -~

Cushion rubber R

Urethane rubber

Body

Aluminum alloy

1 Hard alumite

FK

Spd
Contr

Ending

CKD

1445



M S D 'K Series

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

Dimensions

CAD

@ MSD-K (L)-6/8/12

@ MSD-K(L)-6/8/12-*-R (rear piping)

2-HH

Bore size |Without switch|

(mm)

26

225

19.5

275

Y

Mounting hole

A + stroke length

8-J

B + stroke length

KK

:
|

2-EF
Piping port
(rod side pressurizing port)

24.5

GA

GB

ol

i
|
i
L
i
|
|
i

(head side pressurizing port)

2-EE
Piping port

4-J
Mounting hole

Common dimensions for types with/without switches

Spot face 26.1

M3 depth 3 Depth 3.5

225

| With switch |
A LB ] A | B -nmmﬂmmn-nm

M4 depth 6

28

24

21

29

26

9

M3 M3 21 45

Spot face 26.1

8.5 Depth 3.5

M3depth 3| 3.2

25

M4 depth 6

212

255

22

30.5

27

1.5

M5 M3 25 4

10.5 Spot face 26.1

M3depth 3| 3.2

Depth 35

31

M4 depth 6

Bore size
(mm)

26

M2.5 depth 4

mnmn-

28

M3 depth 5

4.5

12.5

3

212

M3 depth 6

5

15.5

3.5

1446

CKD



Dimensions CAD

M S D 'K Series

Double acting/high load

SCP*3

@ MSD-K(L)-16

35.5 + stroke length (with switch)
30.5 + stroke length (without switch)

CMK2

CMA2

32 + stroke length (with switch)

29

@ MSD-K(L)-16-*-R (rear piping)

8-spot face 6.1
Depth 3.5

Mounting hole M4
Depth 8

28 |

(rod side pressurizing port)

3.5

27 + stroke length (without switch)

14.5

]

5 2-M5

SCM

|
Piping port
K
AN .15.:_'

2-M3

Piping port

3.2

8-M4 X 0.7
Depth 6

4-spot face 26.1
Depth 3.5

Mounting hole

10.5

(head side pressurizing port)

CKD

SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT

MDC2

MvC

SMG
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

1447



M S D 'K Series

Switch mounting position (26/28)

SCP*3

CVMK? ' @ Reed switch

CMA2 FOH FoV

SCM RD_ RD

SCG

RD - — = - 3 - - = .

SCA2

SCS2

125/6
CKV2 |28

CAV2/
COVPIN2

SSD2 HD e — [ a5

SSG ‘ HD o

SSD

CAT

@ Proximity switch

MDC2
B F2S/F3S F2H/F3H F2VIF3V F2YH/F3YH/F3PH F2YV/F3YV/F3PV

MvC

RD RD RD RD RD
SMG Bl ‘ -

T T : i |
MSD/ H
MSDG RD| g —omr——— J. B—w=—Tr e — _ — B —— E= . BE—e——6)—

FC* X - stroke length X - stroke length X - stroke length L
—_———- - B L.

=
[
=

STK 'Z‘/G
|28
SRL3

SRG3
HD

SRM3

|
il N
i ily
T

_HD

HD

SRT3

MRL2
MRG2

SM-25" Switch mounting position dimensions

Bore Proiniy wich
sie [ FOR | FOV_| F2SIF3S | FOWFSH | FaVIFSV [F2VHIFSYHIFSPRIFZYVIFSYVIFPY
() mmmmmmmmmmmmmm
26 6.0 0 6.0 0 9 25

10 35 | 52 3.5 10 | 35 | 9.7 10 35 | 6.7

(Unit: mm)

ShkAbs

FJ

MSD-KL
FK 28 8.5 0 8.5 0 15| 15 |125| 25 | 6.2 | 125 | 25 [ 125 | 25 [ 107 | 125 | 25 | 7.7

| ": Xdimensions indicate the switch protrusion from the body end surface. When the X-stroke length is negative, there is no protrusion from the body end surface.
Spd
Contr

Ending
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M S D 'K Series

Switch mounting position

Switch mounting position (812/216) SCP*™3
@ Reed switch CMK2
I T Fov CMA2
RD
‘ I Ll ‘ I SCM
RD o
=113 SCG
212 SCA2
SCS2
HD " — 9= CKV2
t—rt it I
‘ " | HD ‘ 1 HD CAV2I
el i COVPIN2
RD RD SSD2
RD ‘ ‘ -
T SSG
216[— =
E*’ = SSD
HD
»D ~ie CAT
MDC2
@ Proximity switch MVC
- F2S/F3S F2H/F3H F2V/IF3V F2YH/F3YH/F3PH F2YV/F3YVIF3PV SMG
RD _ _ RD RD
RD ' ‘ RD -~ -~
‘ ‘ i HH ‘ ‘ HM ™ HH ™
H—1 ‘ ‘ i w w w w MSDG
RD * . === S = ‘ ‘ = B | F—e———)
— oo @ ' FC*
X -stroke length _| X - stroke Iengthr _ X - stroke length
212 STK
SRL3
HD| -R———fae- EEse===x = e e=m i )
h 0 | il | 1 SRG3
it A AR
‘ || HD ‘ | HD ‘ ‘
- SRM3
RD RD X-stokelength | RD RD X-stokelenghh RD Ksioielngh | | SRT3
RD - \‘ R L | L | > L \4»
W | W e Il [ Wl [ Wl
il ' o - " o il o MRL2
?16— 3 oo @
- E——wowl| |H—mr——e1 -
MRG2
HD
HD HD HD
HD - HD - -
- - SM-25
ShkAbs
Switch mounting position dimensions (Unit: mm) |
Reed switch Proximity switch FK
| FOH | Fov | F2siF3s F2H/F3H F2V/F3V |F2YH/F3YH/F3PH|F2YV/F3YV/F3PV
[ RD | HD | RD | HD | RD | HD [ RD | HD JX (1) RD [ HD | RD | HD [x ()| RD | HD [x (1) JISkl
MSD-KL 212 9.0 0 9.0 0 12 2.5 13 35 | 57 13 3.5 13 35 | 102 | 13 35 | 72 Conitr
216 14.0 0 14.0 0 165 | 25 (175 | 35 52 (175 | 35 | 175 | 3.5 9.7 [ 175 | 35 6.7 Ending
*1: X dimensions indicate the switch protrusion from the body end surface. When the X-stroke length is negative, there is no protrusion from the body end surface.
CKD 140



Small compact cylinder double acting/fine speed

roe'MSD-F series

@ Bore size: @6, 28
SCP*3 LEoT o
[ oa .
CMK2 ° MSD'KF Series ™
@ Bore size: 26, 28, 212, 216 QE: )
CNAZ Double acting @
SCM
Specifications
SCC MSD-F/MSD-LF (with switch) MSD-KF/MSD-KLF (with switch)
Bore size mm 26 28 26 28 212 216
SCA2 Actuation Double acting/single rod
Working fluid Compressed air
SCS2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.15 (=22 psi, 1.5 bar) | 0.15(=22psi,1.5bar) | 0.1 (=15 psi, 1 bar)
CKV2 Proof pressure MPa 1.6 (=230 psi, 16 bar)
~ CAp) | Ambient temperature °C 5 (41°F) to 60 (140°F)
COVPIN2 | Port size  |Body side surface port M3 M3 M5
Rear common port M3
SSD2 Stroke tolerance mm o8 *2.0
SSG Workir}g piston speed mm/s 1 to 200 . .
Cushion None With rubber cushion
Lubrication Lubrication not possible
SSD This product cannot absorb the energy generated by an external load
Allowable absorbed energy J Wﬂ:ﬂtiilgg mg %gﬂg{wnh no load, select high load or separately provide a 0.004 0.014 0.044 0.110
CAT shock absorber on the outside.
~— Stroke length
MDC2 _ Max. stroke
] DBore size (mm) . — - . — -
length (mm) | length (mm)
MVC 5/10/15/20/25/30 30 10 5 5 5
QJ8 5/10/15/20/25/30 30 10 5 5 5
SMG 212 5/10/15/20/25/30 30 10 5 5 5
MSD/ 216 5/10/15/20/25/30 30 10 5 5 5
Note: Products with stroke length other than standard stroke length are not available.
Fc+ Switch specifications
— u
STK F3PH/V
SRL3 Applications Dedicated for programmable controller For programmable controller, relay
SRG3 Output method - NPN output NPN output PNP output NPN output
Power supply voltage - - - - 10t0 28 VDC | 10 to 28 VDC |4.5t0 28 VDC | 10 to 28 VDC
SRM3 Load voltage 24 VvDC 10 to 30 VDC | 10 to 30 VDC |24 VDC +10% 30 VDC or less
Load current 510 20 mA (*3) 50 mA or less
SRT3 Current consumption - | - | - | - <10 mA (ON) at 24 VDC 10 mA or less with 24 VDC
Internal voltage drop 4V or less 0.5Vorless | 0.5Vorless |05Vorlessat30mA[ 0.5V or less
MRL?2 Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON)|Red/green LED (Litwhen ON) | Yellow LED (Lit when ON) [LED (Lit when ON)| Yellow LED (Lit when ON) Redigreen LED (Lit when ON)
Leakage current 1 mAorless 10 pAor less
MRG2 | Lead wire length Standard 1 m (oil resistant vinyl cabtyre cable 2-conductor 0.15 mm?) | Standard 1 m (oil resistant vinyl cabtyre cable 3-conductor 0.15 mm?)
Shock resistance| 294 m/s? | 980 m/s?
SM-25 | Insulation resistance 20 MQ and over with 500 VDC megger
Withstand voltage No failure after 1 minute of 1,000 VAC application.
ShkAbs | Ambient temperature -10 to +60°C
Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
FJ Weight g 1m:10 3 m:29
*1:Refer to Ending Page 1 for detailed switch specifications and dimensions.
FK *2:Switches other than_the above models, such as switches with connectors, are alsol available. Refer to Ending Eagg 1: )
*3 :The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
Tpd ) .(5 to 10 mA at 60°C) _ _
Contr 4 : The F type switch uses a bend-resistant lead wire.
— Cylinder weight table
Ending Same as MSD Series (double acting/single rod) and MSD-K Series (double acting/high load). Refer to pages 1423 and 1441.
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MSD'F/MSD'KF Series

How to order

HOW to order ) ] O Model No. SCP*3
@ Without switch (without magnet for switch)
Double acting/ {Double acting/|
- - —————— ) ) CMK2
single rod high load
@ With switch (built-in magnet for switch) S CMA2
Code Description MsD-kLF | MSD-KF
MSD-LF '@'@'@'@'Q ® Bore size (mm) SCM
6 26 [ J [ J
8 28 [ J [ ) SCG
© Vodel N 12 212 [
odel No.
16 216 [ ]
©® Bore size SCA2
@ Stroke length (mm)
@ Stroke length 5 5 ® ® SCS?
10 10 ([ [
15 15 ® [ CKV2
20 20 d d oA
25 25 bt hd COVPIN2
30 30 [ ] [
i SSD2
. @® Switch model No.
QE]WItCh model No. Axial Radial E Voltage| Indicator E SSG
o lead wire |lead wire| S [Ac[DC| lamp | B
. FOH* FOV* |Reed [ J [ J [ J SSD
A\ Note on model No. selection : F25* ° | @ °
" 1-color
*1 :For @6 or @8 with switch, use a non-magnetic F2H F2v* ol display ol ® CAT
(stainless steel, etc.) mounting bolt. - F3S* [ ) [ ) [ )
*2 :For 12 or 216 with proximity switch, use a " "

non-magnetic (stainless steel, etc.) through F3H F3v Prox d 3wire d 4 MDC2

bolt. ’ 7
*3 :For rear piping, body side installation is F3PH* | F3PV* [ J Hokrdspy [ J [ J

possible. Note that 2 bolts are used for rod (PNP utpt)custom) MVC

side installation and head side installation. F2YH* F2YV* ® | 2-color |2wire [ [

F3YH* | F3YV* ® | display [34ie] @ ° SMG
[Example of model No.] * Lead wire length
Blank 1 m (standard) [ J [ J MSD/
MSD-KLF-12-10-FOH-R-R , MSDG
L 3 3 m (option) [ J [ )
QModeI No. : Double acting/fine speed/ .
high load with switch : _ © Switch quantity FC
@ Bore size 1 @12 mm @ switch quantity R 1 on rod side Py ®
@Strpke length  :10mm H 1 on head side ° ° STK
@Swnch model No. : Reed switch FOH, lead
wire 1 m D 2 s s
SRL3
@ Switch quantity : 1 on rod side @ Option
@ Piping port position: Rear piping G*O?)ptlon Bore size (o) Al bore sizes|6 (8 [12 |16 SRG3
How to order switch Blank Front piping port [ J 000 e
R Rear piping port [ J( SRM3
( sw )-( FoH )
o SRT3
SW|tchCn>10deI No.
(Item (D) at right)
. MRL2
Theoretical thrust table (Unit: N)
e S G [T Operating Working pressure MPa MRG2
direction] 04 [ 015 ] 02 | 03 | 04 | 05 [ 06 | 07 | 08 [ 09 | 1.0 K
o6 Push - 4.24 5.65 8.48 11.3 141 17.0 19.8 22.6 25.4 28.3 SM-25
Pull - 2.36 3.14 4.71 6.28 7.85 9.42 11.0 12.6 141 15.7
o8 Push - 7.54 10.1 15.1 20.1 25.1 30.2 35.2 40.2 45.2 50.3 ShkAbs
Pull - 4.59 6.13 9.19 12.3 15.3 18.4 214 24.5 27.6 30.6
212 Push 11.3 17.0 22.6 33.9 45.2 56.5 67.9 79.2 90.5 |[1.02X10%1.13X10? FJ
Pull 8.48 12.7 17.0 25.4 33.9 42.4 50.9 59.4 67.9 76.3 84.8
216 Push 201 30.2 40.2 60.3 80.4 |[1.01%X10%|1.21X10%|1.41X10%1.61 X 10%(1.81 X 10%|2.01 X 10? FK
Pull 15.1 22.6 30.2 45.2 60.3 75.4 90.5 [1.06%X10%[1.21X10%(1.36 X 10?|1.51 X 10?

. . Spd
Dimensions Contr
Same as MSD Series (double acting/single rod) and MSD-K Series (double acting/high load). Ending
Refer to pages 1427, 1446 and 1447.
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Small guided compact cylinder

Double acting/guided/with switch

MSDG-L series

SCP*3
@ Bore size: 96/28/012/216
CMK2
@ CAD
CMA2
SCM
Specifications
sce. I
Bore size mm 26 28 212 216
SCA2 Actuation Double acting
Working fluid Compressed air
ses2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
CKV2 Min. working pressure MPa 0.2 (=29 psi, 2 bar) | 0.15 (=22 psi, 1.5 bar) | 0.1 (=15 psi, 1 bar)
Proof pressure MPa 1.6 (=230 psi, 16 bar)
CAVZ““‘ Ambient temperature °C 5 (41°F) to 60 (140°F)
M Port |Front piping M3 M5
SSD2  size |Rear piping M3 M3
+2.0
SSG Stroke tolerance mm 0
Working piston speed mm/s 50 to 500
SSD Cushion With rubber cushion
Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
CAT " “Aowable absorbed energy J 0.004 | 0.014 | 0.044 | 0.110
ﬂ Stroke length
MVC Max. stroke
PR (mm) | fength (mm) | length (mm)
SMG 26 5/10/15/20/25/30 30 10 5 5 5
NSD/ 28 5/10/15/20/25/30 30 10 5 5 5
212 5/10/15/20/25/30 30 10 5 5 5
216 5/10/15/20/25/30 30 10 5 5 5
FC* Note: Products with stroke length other than standard stroke length are not available.
STK | Switch specifications
SRL3 Proximity 3-wire
SRG3 (Made to order)
Applications Dedicated for programmable controller For programmable controller, relay
SRM3 | Output method - NPN output NPN output PNP output NPN output
Power supply voltage - - | - - 10to 28 VDC | 10 to 28 VDC | 4.5t0 29 VDC | 10 to 28 VDC
SRT3 | Load voltage 24 VDC 10 to 30 VDC 24 VDC £10% 30 VDC or less
Load current 510 20 mA (*3) 50 mA or less
MRL2' | curent consumpton - | - | - | - <10 mA (ON)at 24 VDC| 10 mA or less with 24 VDC
Internal voltage drop 4V or less 0.5V or less 0.5Vorlessat30mA| 0.5V or less
MRG2 Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON)|Red/green LED (Lit when ON) | Yellow LED (Lit when ON)|LED (Lit when ON)| Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
Leakage current 1 mAorless 10 pAorless
SM-25 Lead wire length| Standard 1 m (oil resistant vinyl cabtyre cable 2-conductor 0.15 mm?) | Standard 1 m (oil resistant vinyl cabtyre cable 3-conductor 0.15 mm?)
ShiAbs Shock resistance| 294 m/s? | 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
FJ Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
FK Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
——————— Weight g 1m:10 3 m:29
?}g(rjwtr *1 :Refer to Ending Page 1 for detailed switch speciﬁcgtions aqd dimensions. . .
*2:Switches other than the above models, such as switches with connectors, are also available. Refer to Ending Page 1.
] *3:The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
Ending (5 to 10 mA at 60°C)
*4 :The F type switch uses a bend-resistant lead wire.
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MSDG'L Series

Specifications
Cylinder weight table (Unit: 9) | 5pig
Stroke length (mm) Weight per [
switch  JCNI
26 Refertothe |
28 50 56 63 69 76 82 weightinthe | CMA?2
212 76 88 100 112 124 136 switch
216 129 146 163 180 197 214 specifications. | SCM
SCG
SCA2
Theoretical thrust table (Unit: N)
a0 s () Operating Working pressure MPa SCs2
direction mmmmmmmmmm KV
Push 5.65 8.48 11.3 14.1 17.0 19.8 22.6 25.4 28.3
Pull - - 3.14 4.71 6.28 7.85 9.42 11.0 12.6 14.1 157 |CA2
. Push - 754 | 101 | 151 | 201 | 251 | 302 | 352 | 402 | 452 | 503  COVPIZ
)
Pull - 4.59 6.13 9.19 12.3 15.3 18.4 21.4 24.5 27.6 30.6  sSD2
12 Push 11.3 17.0 22.6 33.9 45.2 56.5 67.9 79.2 90.5 |1.02X10%/1.13X10?
Pull 8.48 12.7 17.0 25.4 33.9 42.4 50.9 59.4 67.9 76.3 848 SSG
16 Push | 20.1 30.2 40.2 60.3 80.4 [1.01X102[1.21X102[1.41X10%|1.61 X 102[1.81 X 10%[2.01 X 10?
Pull 15.1 22.6 30.2 452 60.3 75.4 90.5 |1.06X10%|1.21X10%[1.36 X 10%|1.51x 10> SSD
CAT
MDC2
MVC
SMG
MSD/
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD 1453



MSDG'L Series

scpg How to order
@ With switch (built-in magnet for switch)
10 MSDGL 6 30 - FoH ~(B)- R
CMA2
SCM Code Description
O 5ore size @ Bore size (mm)
SCG | Model No. 6 26
] 8 28
SCA2 12 212
| 16 216
Stroke length (mm
SCs2 @ Stroke length o 5 5 (n)
CKV2 10 10
15 15
CAV2/ 20 20
COVPIN2 25 25
SSD2 30 30
: @ Switch model No.
SSG G*SWItCh model - Axial Radial Contact Voltage Indicator lam Lead
*; lead wire | lead wire AC|DC P wire
FOH* Fov* Reed (]
SSD - F2S* (] 2-wire
F2H* F2v* @ | 1-color display
CAT - F3s* °
F3H” F3V* Proximity LJ 3-wire
MDC2 F3PH* F3pV* ° 1-color display (PNP output)
(custom)
MVC F2YH* F2yv* LA . 2-wire
o F3YH* | F3YV* @ | 2oolordisplay 3 5
SMG * Lead wire length
Blank 1 m (standard)
MSD/ 3 3 m (option)
— @ switch quantity © Switch quantity
FC* A\ Precautions for model No. selection R 1 on rod side
H 1 on head side
STK *1 :For @6 or @8 with switch, use a non-magnetic D 2
+2.For 013 o 016 with prosimity swid - © Option
: proximity switch, use a Option Blank Front bipi
SRL3 non-magnetic (stainless steel, etc.) through bolt. *3 an ron p.lp.lng
*3 :For rear piping, body side installation is possible. R Rear piping
SRG3
SRM3

SRT3  [Example of model No.]
~— MSDG-L-6-30-FOH-D-R
MRLZ " Model No.: Double acting/guided with switch

@ Bore size : @6 mm
MRGZ | @ Stroke length  : 30 mm
@ Switch model No. : Reed FOH switch

SM-25 | @ Switch quantity : 2

@ Option : Rear piping

ShkAbs

-,  How to order switch Specifications for rechargeable battery | (cataiog No. cc-1226a)
] < SW >'< FOH > @ Design compatible with rechargeable battery manufacturing process

FK
] MSDGL--------eeee- -

Spd

Contr
— Switch model No.

Ending (Item @ above)
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MSDG'L Series

Switch selection table
Switch selection table

Switches may not be installable depending on relations between cylinder installation and stroke length.

Refer to the table below to select a switch.

Switches cannot be used for side mounting in the following combinations.

-Combinations in which F2YH/V, F3YH/V or F3PH/V is mounted at the switch mounting position H with stroke
length 5 mm

-Combinations in which F2YH, F3YH or F3PH is mounted at the switch mounting position H with stroke length 10 mm
(Refer to page 1452 for the min. stroke length with switch)

[ =

t|H||

For head side installation For side installation

@ For head side installation

Reed switch Proximity switch

SCP*3

CMK2

CMA2

SCM

SCG

SCA2

SCS2

CKV2

CAV2/
COVPIN2

SSD2

SSG

SSD

CAT

MDC2

MvC

SMG

MSD/
MSDG

,S:;dt‘,f | FOH | Fov | F2S/F3s | F2H/F3H | F2V/F3V__ |F2YHIF3YHIF3PH|F2YVIF3YVIF3PV e
(m?n)
| R [H|[R|[H[R|[H|JR|JH|JR|]H|RI[H][R] LS
5 X O @) @) O O X @) O O X X @) O
6 | 0 | O] o|oOo|o]lo|lo|x|ololo|x]|o/| o] o SRS
15 to O O O O O O @) O O O O O O O SRG3
5 X @) @) O O O X @) O O X X @) O
15 to O O O O O O O O O O O O O O
5 X ololo| ol o X ol ol o x O]l o 0O srm
212 10 O O @) O @) O X O O O X X O O
15 to O O @) @) O O @) @) O O O @) @) O MRL2
5 X O (@) @) O O X @) @) O X (@) @) O
216 10 @) @) O @) @) O X @) O @) X @) @) O |MRG2
15 to @) @) @) O O O @) @) O O @) @) O O
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD 1455



MSDG'L Series

Internal structure and parts list

SCP*3

@ MSDG-L-6/8/12
CMK2

CMA2
SCM ci
SCG

SCA2 i+ .

SCS2 — | w e im

CKV2 i}_&
CAV2I
COVPIN2

SSD2

SSG

SSD

CAT

MDC2

IVTITNN,

”~ i 0

—
1 | 1
I

i

St [
STK [T T
SRL3
SRG3
SRM3
SRT3 51/ e
o [ | A
- J 4 é (L L | éb @
MRG2
Cannot be disassembled
SM-25
Bl N |Partname | Wateria Remarks | No. |Partname | ateria Remarks
1 Piston Stainless steel H 10 | Adaptor Aluminum alloy H
FJ 2 Bush Oil-impregnated copper alloy | 1" Cushion rubber H Urethane rubber H
3 Hexagon socket set screw | Stainless steel H 12 | Body Aluminum alloy | Hard alumite
FK 4 Rod packing Nitrile rubber 1 13 | Floating bolt Steel | Nickeling
5 Rod metal Stainless steel H 14 | Floating bush Stainless steel H
Spd 6 Cushion rubber R Urethane rubber | 15 | Table Aluminum alloy 1 Alumite
Contr 7 | Piston packing Nitrile rubber ' 16 | Hexagon socket head cap screw | Stainless steel '
) 8 Wear ring Acetal resin H 17 | High precision guide Stainless steel H
Ending 9 | Magnet Plastic 1 18 | Bolt Stainless steel 1
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MEM©O

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

CKD 1457




MSDG'L Series

CAD

SCP*3 Dimensions

@ MSDG-L-6/8/12
CMK2

L + stroke length

CMA2 2-KC 4-KB  SD| SE

SCM

—-—]-
~ <=

Il o

SCG | ZJ

Mounting hole

SCA2| 7]

2-J
Mounting hole

‘<
=

SCS2

f X Y

i i1

SF

CKV2

| g ¢_4l9MM '
e
U/i

CAV2/
COVPIN2

9,1_ o
()

B + stroke length 2-EE N
A + stroke length | Piping port

SSD2

SSG

SSD ————

CAT — » —

ol

MDC2 2-KA
MVC

SMG | @ MSDG-L-6/8/12-*-R (Rear piping)

MSD/
MSDG . 2-EF

! Piping port

FC* " | " (rod side
O pressurizing port)
STK || L
SRL3 .
SRG3| . " JS N N | o _ - 1. il
SRM3 2y A
ik %
SRT3 : —
(head side pressurizing port)

MRL2 Li, ALJ
MRG2

SM-25
DR A c GA J KC
75 | 4 M3 | M3 19 3 | 85 §

26 33.5 | 245 18.8 . 27.8 |M3depth3| 3.2 |Snfwdlighli| 22.5 M4 depth 6 (M3 depth 4 (M3 (through)
FJ 28 85 26 9 4 M3 M3 20.8 21 45 8.5 29.8 [M3depth3| 3.2 |[Sufmdiehii| 25  |M4 depth 6|M3 depth 4|M3 (through)
212 38 27 11.5 5 M5 M3 24.8 25 4 10.5 | 36.3 [M3depth3| 3.2 |[Sutheailghdi| 31 M4 depth 6|M3depth4.5|M3 (through)
FK
L SC T X
Contr 26 32 4 11 14 27 6 9.5 12 8 3.3 5 15 | 93 | 55 5 9
Endi 28 33.5 5 12.5 14 29 6 10 14 8 3.3 5 15 10.3 5.5 5 9
nain
g 212 36.5 6 15.5 19 35 6.5 13 15.5 12 4.5 5 15 12.3 7 6.5 1
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Dimensions A2

MSDG'L Series

Double acting/guided/with switch

@ MSDG-L-16

42.5 + stroke length

4-M4

Depth 5.5\ 2 |<

15

2-M4 x 0.7 (through)

2-spot face 6.1 depth 3.5

mounting hole

2-spot face 6.1
depth 3.5
Mounting hole

28.8

A A

7.5

42
433

|J

:
g=k

@ MSDG-L-16-*-R (Rear piping)

8 14.5

32 + stroke length

44 + stroke length

2-M5
Piping port |

23.2

2-M3
Piping port
(rod side

pressurizing port)

C

==
= =

(head side pressurizing port)

2-M4 X 0.7
depth 6

SCP*3
CMK2
CMA2
SCM
SCG

SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT

MDC2
MVC
SMG

MSDG

FC*

STK
SRL3

SRG3

20

CKD

SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

1459



MSDG'L Series

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK

SRL3

SRG3

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs

FJ

Switch mounting position (g6/28)

@ Reed switch

RD

26

RD

FOH

RD

Fov

28

HD

@ Proximity switch
F2S/F3S

F2H/F3H

F2V/F3V

F2YH/F3YH/F3PH

RD

X - stroke length _ |

F2YVIF3YVIF3PV

RD

X - stroke length

MSDG

(mm)

26

6.0

0

6.0

0

Switch mounting position dimensions

Bore Reed switch

9

25

10

3.5

5.2

Proximity switch

size| FOH | FOV | F2S/F3S | F2HIF3H | F2V/F3V |F2YH/F3YH/F3PH | F2YV/F3YVIF3PV |
_RD | HD X (1)]

10

35 10 3.5

9.7

(Unit: mm)

10 3.5

6.7

FK

Spd
Contr

Ending

-KL

28

8.5

0

8.5

0

1.5

1.5

12.5

25

6.2

125

25 | 125 | 25

10.7

125 | 25

7.7

*1: X dimensions indicate the switch protrusion from the body end surface. When the X-stroke length is negative, there is no protrusion from the body end surface.

1460

CKD



MSDG'L Series

Switch mounting position

Switch mounting position (812/216) SCP*™3
@ Reed switch CMK2
Fov
| Fn 0 oMA2
RD RD
] L — M — SCM
RD TB= B
SCG
212 SCA2
7] SCS2
HD 1R - —= CKV2
e r—r o || = TS
. - COVPIN
RD
r SSD2
RD ] ‘ 1 -
—== = SSG
216 —
SSD
HD —
_.Hb | .HD CAT
@ Proximity switch Aok
- F2SIF3S F2H/F3H F2VIF3V F2YH/IF3YHIF3PH | F2YVIF3YViF3Pv  [INS
RD RD_ RD
_ ‘E:‘l T T T : - rt it HH i - S8
N __ — || i Y ————— - — o —— - MSD/
RD BO— e = MSDG
\ 3J T FC*
X - stroke length <
012 STK
== | N SRL3
HD 1| L 1 i - - B
m — —EH—G{ —| -DE; ; SRG3
I " I e r—h
=2 I ] ]
I HD HD HD SRM3
RD RD X-stroke Iength S RT 3
=] r o RD X:stoke lengh - 1'“
e ——- miIERLERE IR MRL2
016 — —ME\ == E==o====t
j ‘ MRG2
b \ﬁ G \F—
. | o | _ro| SM-25
_ _ - _ _ ShkAbs
Switch mounting position dimensions (Unit: mm)
Reed switch Proximity switch FJ
| FOH | Fov [ Fa2siF3s F2H/F3H F2V/IF3V |F2YH/F3YH/F3PH | F2YV/F3YV/F3PV ||
(mm)[ RD | HD | RD [ HD [ RD [ HD [ RD | HD [Xx(*1)] RD [ HD [ RD [ HD [X (*1)] RD | HD [X (*1) JES
mspg| ¢12 | 90| o 90| o0 12 | 25 | 13 | 35 57 | 13 | 35 | 13 | 35 |102| 13 | 35 | 72 gy
KL | g16 [140] 0 [140] 0 |[165| 25 |175| 35 | 52 | 175 | 35 [175| 35 | 97 |175| 35 | 67 Conir
*1: X dimensions indicate the switch protrusion from the body end surface. When the X-stroke length is negative, there is no protrusion from the body end surface. [
Ending
CKD  14e



Small guided compact cylinder

Double acting/guided/with switch/fine speed

MSDG-LF series

SCP*3
@ Bore size: 812/216
CMK2
CMA2 @ CAD
SCM
Specifications
sce | [
Bore size mm 212 216
SCA2 | Actuation Double acting/guided
Working fluid Compressed air
SCS2 | Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.1 (=15 psi, 1 bar)
CKV2' Proof pressure MPa 1.6 (=230 psi, 16 bar)
W Ambient temperature °C 5 (41°F) to 60 (140°F)
COVPIN2 | port size Front p.ip.ing M5
Rear piping M3
SSD2  ‘stroke tolerance  mm 20
Working piston speed mm/s 1to 200
SSG Cushion With rubber cushion
Lubrication Not available
SSD  “Alowable absorbed energy J 0.044 | 0.110
caT Stroke length
——
MDC2 (mm) (mm) Proximity switch Proximity switch
—— 212 5/10/15/20/25/30 30 10 5 5 5
MVC 216 5/10/15/20/25/30 30 10 5 5 5
Note: Products with stroke length other than standard stroke length are not available.
SMG | gyyitch specifications
FC* (Made to order)
Applications Dedicated for programmable controller For programmable controller, relay
Output method - NPN output NPN output PNP output NPN output
STK Power supply voltage - - | - - 10t0 28 VDC | 10 to 28 VDC | 4.5t0 28 VDC | 10 to 28 VDC
Load voltage 24 VDC 10 to 30 VDC 24 VDC £10% 30 VDC or less
SRL3 Load current 51to 20 mA (*3) 50 mAor less
Current consumption - | - | - | - <10 mA (ON) at 24 VDC| 10 mA or less with 24 VDC
SRG3 ntemal voltage drop 4V or less 0.5V or less 0.5Vorlessat30mA| 0.5V or less
Indicator lamp|  Yellow LED (Lit when ON) |LED (Lit when ON)|Red/green LED (Lit when ON)| Yellow LED (Lit when 0N)|LED (Lit when ON)|Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
SRM3 Leakage current 1 mAor less 10 pAorless
Lead wire length | Standard 1 m (oil resistant vinyl cabtyre cable 2-conductor 0.15 mm?) | Standard 1 m (oil resistant vinyl cabtyre cable 3-conductor 0.15 mm?)
SRT3 | “shock resistance| 294 my/s? | 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
MRL2 | Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
MRG2 Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
Weight g 1m:10 3 m:29
SM-25| *1:Refer to Ending Page 1 for detailed switch specifications and dimensions.
*2:Switches other than the above models, such as switches with connectors, are also available. Refer to Ending Page 1.
ShkAbs *3 : The max. load current is 20 mA at 25°C. The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C.
(5to 10 mA at 60°C)
*4 : The F type switch uses a bend-resistant lead wire.
" Theoretical thrust table (Unit: N)
FK Working pressure MPa
| direction| 04| 045 | 02 | 03 [ 04 | 05 | 06 [ 07 | 08 | 09 | 1.0
Spd Push 11.3 17.0 226 33.9 452 56.5 67.9 79.2 90.5 [1.02X10?|1.13X10°
Contr 012 Pull 8.48 12.7 17.0 254 33.9 42.4 50.9 59.4 67.9 76.3 84.8
] Push 20.1 30.2 40.2 60.3 80.4 [1.01X10%[1.21X101.41X 10%|1.61X 10%|1.81 X 10%(2.01 X 10
Ending 216 Pull 151 | 226 | 302 | 452 | 603 | 754 | 905 |1.06X107[1.21X10%[1.36X 102151 X107
1462 CKD



MSDG'LF Series

How to order

How to order SCPY3
@ With switch (built-in magnet for switch)
WSDGAF - 1210 - 2% -(R)- R)
CMA2
SCM
Code Description
Model No. . P SCG
Q5o s @ Bore size (mm)
ore size
12 212 SCA2
16 216
© Stroke length (mm SCS2
© stroke length 5 )
10 10 CKV2
15 15 PO TE—
CAV2/
20 20 COVPIN2
25 25
30 30 SSD2
- @® Switch model No.
© switch model No. Axial | Radial | [Voltage[ . .=~ lead] SSG
1 lead wire | lead wire Ac|bc P wire
FOH* FOvV* Reed ( ] SSD
- F2S* (] 2-wire
F2H* F2v* @ | 1-color display CAT
- F3s* ° S
_ _ F3H* | F3v* | ° e| 'MDC2
Precautions for model No. selection Prosimity , Swire
A F3PH* F3PV* ° 1-color display (PNP output) L
*1 :If with proximity switch and only when using through (st - MVC
bolt, use the non-magnetic (stainless steel, etc.) F2YH F2YvV Ld 2-color display 2-wire
mounting bolt. F3YH* F3YV* (] 3-wire SMG
*2 :For rear piping, body side installation is possible. * Lead wire length
Blank 1 m (standard) MSD/
3 3 m (option) MSDG
@ Switch quantity © Switch quantity . FC*
R 1 on rod side
[Example of model No.] H 1 on head side STK
D 2
MSDG-LF-12-10-FOH-R-R - SRL3
Double acting/guided/fine speed with switch @ Option @ Option
O Bore size 1212 mm *0 Blank Front piping
@ Stroke length  : 10 mm R Rear piping SRG3
OSwitch model No. : Reed switch FOH, lead wire 1 m
@ Switch quantity : 1 on rod side SRM3
@ Piping port position : Rear common port
SRT3
MRL2
. MRG2
How to order switch
( sw )-( FOH ) S-25
ShkAbs
Switch model No. FJ
(Item (C) above)
FK
Dimensions Spd
Contr
The same as double acting/guided MSDG-L series. -
ndin
Refer to pages 1458 and 1459. !
CKD  14e3



MSD/MSDG Series

Selection guide

SCP*3

1. Increase the size (bore size)

2. Decrease the load moment
Condition changes

CMA2

NG
Confirming working conditions Confirming static moment
SCM OK
SCG STEP1
Confirming working conditions
SCA2
1. Bore size : D (mm) 6. Load moment 1 M1, M2, M3 direction (N*m)
SCS2 2. Stroke length : St (mm) 7. Load weight : m1, m2, m3(kg)
3. Working pressure : P (MPa) 8. Amount of overhang 1 L1, L2, L3(m)
4. Travel time ot (s) 9. Length from center of guide to table end : L(m)
CKV2 5. Cylinder travel direction :  Vertical, horizontal 10. Length from table end to load : A(m)
CAV2/
COVPIN2 STEP2

ssp2 | Confirming static moment

Depending on the mounting direction (M1/M2/M3 direction), the tolerance value of the moment varies.
Calculate the value of moment to be applied by referring to the figure below.

@ When there is only one load mounting direction

SSD Check that the calculated value is within the tolerance value (Table 1).

SSG

CAT @ When there are more than one load mounting directions (complex moment)
Divide the value in each direction by the tolerance value of moment (Table 1) to obtain the moment

MDC2 ratio and check that the total value is 1.0 or less. )
Table 1 Allowable moment in operation (Unit: N-m)

MVC Bore size
I (mm)

SMG 26 0.16 0.24 0.16
M'IIVH + M;\/|2 + M:|3\/|3 <1.0 28 0.16 0.24 0.16
MSD/ max max max 012 0.27 0.55 0.27
MSDG 216 0.57 1.16 0.57
FC* @ Bending moment: M1 @ Radial moment: M2
STK M1 (N-m)=10 x m1 (kg) x L1 (m) M2 (N-m)=10 x m2 (kg) x L2 (m)
L1 ‘
SRL3 A L | |
SRG3 | ! [T m
— 1
SRM3 ni,].] | ! L1 *
DaEm—
SRT3 1'i)
MRL2
@ Torsion moment: M3
MRG2 M3 (N-m)=10 x m3 (kg) x L3 (m)
SM-25 L3 | | | m3 L value (Unit: m)
o A L i l Stroke length
S | i
| ‘ | (mm) | 5 | 10 [ 15 | 20 | 25 | 30 |
| \ \ 5 \ 2 6 |0.027 0032|0037 | 0.042 | 0.047 | 0.052
FJ ‘ S ‘r,, P - 28 [0028]0033]0.038 | 0043 | 0048 | 0.053
1 | ‘ 212 0.031 | 0.036 | 0.041 | 0.046 | 0.051 | 0.056
FK m3 ‘ 216 0.033 | 0.038 | 0.043 | 0.048 | 0.053 | 0.058
] \
Spd
Contr
Ending

1464 CKD



MSD/MSDG Series

Selection guide

SCP*3
1. Increase the size (bore size)
2. Decrease the load moment
3. Decrease the working speed Condition changes Install an external shock CMK2
absorber to reduce the
NG inertia force coefficient (G) CMA2
Confirming moment caused by inertia loads
OK SCM
STEP3 SCG
Confirming moment caused by inertia loads
SCA2
Depending on the mounting direction (M1/M2/M3 direction), moment caused by inertia load may be applied.
Calculate the value of moment caused by inertia load by referring to the figure below. SCS?
Moment caused by inertia load (M1'/M3’) can be obtained from load weight (m1, m2, m3), overhang length (L1, L2, L3, L1’, L3’)
and inertia force coefficient (G). CKV2
Table 2 Allowable moment when inertia load is applied (Unit: N-m) rw
Inertia force coefficient (G) can be obtained from the relation between Bore size COVPIN?
inertia force coefficient and stroke end speed (Fig. 1). (mm)
o6 0.33 - 0.33 SSD2
Check that the calculated value is within the tolerance value (Table 2). 28 033 - 033
212 0.49 - 0.49 SSG
216 1.11 - 1.11
* Inertia load is not applied in M2 direction. SSD
@ Bending moment: M1 CAT
M1'=10xm1 x (L1+ G xL1T) M1'=10xm1xL1x(1+G)
MDC2
[} L1 '
+ ALt MVC
vl | |
LT M ; [T] i
1
Hond \ J
lils - MSDG
| FC*
STK
@ Torsion moment: M3
) , , SRL3
M3 =10 xm3 x (L3 + G x L3) M3 =10xm3 xL3 x (1+G)
‘ L3 ‘ | SRG3
-—— m3
ALt } L]
‘ ‘ \ l SRM3
J - [ ' |
N . \ \
; | LR SRT3
m3 | < >
| MRL2
\
MRG2
M3 =10xm2xGx L2 Fig. 1 Relation between inertia force coefficient and stroke end speed SM.25
30
O]
= 25 ShkAbs
o
£ 20
3 FJ
© 15
8
S 10
g 5 FK
2 o Spd
0 0.1 0.2 0.3 0.4 0.5 Conitr
Stroke end speed Vm (m/s) Ending
(Note) Calculate the stroke end speed Vm from STEP 4.

CKD 1465



MSD/MSDG Series

SCP*3
CMK2
CMA2
SCM

SCG

SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2

SSG

Selection guide

1. Increase the size (bore size)

2. Decrease the load moment

3. Decrease the working speed

Condition changes

Install an external shock absorber to

suppress the generation of kinetic energy.

NG
— Confirming allowable absorbed energy Selection complete
STEP4
Confirming allowable absorbed energy
First, obtain the kinetic energy of cylinder.
= ;— XmXVm? E Kinetic energy )
m Load weight (kg)
V= Stx103 X (141.5% a ) Vm Stroke end speed (m/s)
t 100 St Stroke length (mm)
_ Fn t : Travel time (S)
a= F X100 a Load factor (%)
Fn : Thrust required to move the workpiece (N)
F= FOX —— F  : Actual thrust (N)
100 FO : Theoretical thrust force (refer to Table 4) (N)
y . Thrust efficiency (%)

SSD

Table 3 Required thrust force (Fn)

Cylinder movement direction| Horizontal direction

| Fn=1.2X10Xm

CAT

MDC2

MvC

Thrust |

Fn=0.2X10Xm

Table 4 Theoretical thrust table (F0)

Bore |Operating
SE— size direction

SMG

MSD/
MSDG

FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending

1466 CKD

Working pressure MPa

(Unit: N)

6 Push 6 8 1 14 17 20 23 25 28
2
Pull 3 5 6 8 9 11 13 14 16
8 Push 8 10 15 20 25 30 35 40 45 50
o
Pull 5 6 9 12 15 18 21 24 28 31
12 Push 1 17 23 34 45 57 68 79 90 102 113
]
Pull 8 13 17 25 34 42 51 59 68 76 85
16 Push 20 30 40 60 80 100 121 141 161 181 201
2
Pull 15 23 30 45 60 75 90 106 121 136 151
Fig. 2 Relation between thrust 100 6
force efficiency and 95 %
pressure $ % —
=y 512 rey
5 8 7
& 80 v¢/
£ 7
B 28
S 70
= 26
65
60
0.0 0.2 0.4 0.6 0.8 1.0

Check that the kinetic energy (E) is within the allowable absorbed energy value (EO).

Pressure P (MPa)

Table 5 Allowable absorbed energy value (EO)

E<EO -
Bore size

Allowable absorbed energy

EO0(J)
26 0.004
28 0.014
212 0.044
216 0.110




MSD/MSDG Series

Technical data D: Table inclination (reference value)

Table inclination (reference value)

SCP*3

@ Inclination at point A when M1 moment is applied

L1
M1=F1 X L1 —~
A
t ]
F1 i — hH
@ MSDG-L-6 @ MSDG-L-8
0.05 | | 0.05 I |
snnnnn (016 N'm j ==mmnn()16 N'm j
_ 0.04 == = =(004Nm “‘—‘ 0.04 |H == = =004 Nm “‘-'
€ s (.01 N-m o € e 0.01 N-m o
£ . € o
£ 003 T £ 003 e
g ““ S ‘$“l
=1 ‘$ = “
2 002 ~=r g oo o1t
5} o* 3] o*
£ o* £ “1‘
0.01 o S b 0.01 Kias =
-
““‘—_———__ ““‘ —---“--
O .
0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Stroke length (mm) Stroke length (mm)
@ MSDG-L-12 @® MSDG-L-16
0.05 0.06
T T K | |
snmnnn ()27 N'm o* mamunn (057 N'm <
. * 0.05 o
0.04 L= = =0.07N-m 3 - - =023 Nm o
£ —0.01N'm IR £ —0.01N'm o
£ oo £ 004 =
£ A £
= 0.03 - = o
S oot £ 003 -
© . [ .
£ 0.02 et £ o+’ -~
S RS == S 0.02 2t S
= . - - g -
** - .* - -
0.01 -t = os* -
* L=-- 0.01 R
"“ - g e
e - 0 AR}
0 =i
0 5 10 15 20 25 30 0 5 10 15 20 25 30

Stroke length (mm)

Stroke length (mm)

CKD

CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending
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MSD/MSDG Series

SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD
CAT
MDC2
MVC
SMG
MSDG

FC*

STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ

FK

Spd
Contr

Ending
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Table inclination (reference value)

@ Inclination at point A when M2 moment is applied

@ MSDG-L-6

0.05
0.04
0.03

0.02

Inclination (mm)

0.01

0

@ MSDG-L-12

0.08

0.06

0.04

Inclination (mm)

0.02

M2=F2XL2

L2

seaee20.24 N'm
= = =0.07 N'm
m— 0.01 N'm

10

15

-

20

Stroke length (mm)

25

30

se===20.55Nm
| |= = =0.14N'm
m—0.01 N'm

.
.
.*

.
«*

3
.
.*

10

15

20

Stroke length (mm)

25

30

@ MSDG-L-8

0.05
0.04
0.03

0.02

Inclination (mm)

0.01

0

@ MSDG-L-16

0.1

Inclination (mm)

saness0.24N'm
| = = =0.07 N'm
m— (.01 N-m

.
.3
R

L

*

13

Rl

10 15 20
Stroke length (mm)

25

30

wamans1.16 N'm
= = =047 N'm
e 0.01 N' M)

0
o*
.
.

20
Stroke length (mm)

25

30



MSD/MSDG Series

Technical data (1: Table inclination (reference value)

Table inclination (reference value) SCP*™3
. . . . . CMK2
@ Inclination at point A when M3 moment is applied
CMA2
M3=F3XL3
F3 ‘ SCM
N g \
i SCG
L3 A | |
¢ ‘ SCA2
\
_ S ﬂii, SCS2
I | CKV2
|
CAV2/
COVPIN2
SSD2
SSG
SSD
CAT
MDC2
MVC
@ MSDG-L-6 @ MSDG-L-8 SMG
0.02 | | 0.02 T T MSD/
seme=s 016 N'm =em=== 016 N'm MSDG
= = =004 Nm = = = 0.04N'm
£ 0015 | 0.01 N-m = £ 0015 e 001 Nem O FC*
E RN pe* é ““‘
-(5;; 0.01 ““‘, Q % 0.01 ““‘ +* STK
E) ;““‘ T;) “““
= 0005 e = 0005 ot SRL3
0 “" _---—_--—-- 0 ¢““ = SRG3
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Stroke length (mm) Stroke length (mm) SRM3
SRT3
@ MSDG-L-12 @ MSDG-L-16 MRL2
0.05 | | 0.05 I |
ansnns(0.27 N'm "“' ==mmn= ()57 N'm MRG2
0.04 |{= = =007Nm 4 PAd 0.04 |{== == = (023 Nm
T — ().01 N-m ""' € s (.01 N-m
% 0.03 ’-“’ é 0.03 “_," SM-25
o ¢“ g ““
= “t = “-‘ -
£ 002 s* £ 002 st®” g =" ShkAbs
] o* © * -
£ o _ S o .
0.01 e e 0.01 egseT FJ
""’ em==T" _'__-_“— -
0 b= 0 ‘;{“ p—— FK
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Stroke length (mm) Stroke length (mm) Spd
Contr
Ending
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