Small compact cylinder double acting/single rod

MSD series

SCP™3 @ Bore size: ¢6/¢8
CMK2
JIS symbol I_T__Ig: D
CNAZ Double acting @
SCM
Specifications
SCA? MSD-L (with switch)
Bore size mm ©6,08
SCS?2 Actuation Double acting
Working fluid Compressed air
CK\V2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
————— Min. working pressure MPa 0.15 (=22 psi, 1.5 bar)
gg\\//ZPNZ Proof pressure MPa 1.6 (=230 psi, 16 bar)
— | Ambient temperature °C -10 (14°F) to 60 (140°F) (no freezing)
SSD2| Pport size M3
SSG | Stroke tolerance  mm +0.5
0
Working piston speed mm/s 50 to 500
SSD Cushion None
CAT Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
Allowable absorbed energy J This produ(?t cannot absorb the energy generated by an.external load mounted on the cy!inder.
MDC2 When using the product with no load, separately provide a shock absorber on the outside.
mve Stroke length
| Bore size Standard stroke length|Max. stroke length
SMG (mm) (mm) (mm) Proximity switch Proximity switch
¢6 5/10/15/20/25/30 30 10 5(10) 5 5
MSDG ¢8 5/10/15/20/25/30 30 10 5(10) 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 ( ).
Switch specifications
STK
— Proximity 3-wire
(Custom order)
SRG3 o )
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 28 VDC | 10 to 28 VDC
SRTS Load voltage | 24VDC | 10to 30 VDC | 10 to 30 VDC |24 VDC £10% 30 VDC or less
Load current |5 to 20 mA (*1)|5 to 20 mA (*1)|5 to 20 mA (*1)|5 to 20 mA (*1) 50 mA or less
MIRL2 Current consumption - - - - <10 mA (ON) at 24 VDC| 10 mA or less with 24 VDC
MRG2 Internal 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) |Redlgreen LED (Lit when ON) | Yellow LED (Lit when 0N)|LED (Lit when ON)| Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
SM-25 Leakage current 1 mAorless 10 pAorless
Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
ShkAbs | length cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
Shock resistance| 294 m/s? 980 m/s?
FJ Insulation resistance 20 MQ and over with 500 VDC megger
Withstand voltage No failure after 1 minute of 1,000 VAC application.
FK Ambient temperature -10 to +60°C
Sipd Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
Contr | Weight g 1m:10 3 m:29
] *: Max. load current: 20 mA at 25°C.
Ending The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C. (5 to 10 mA at 60°C)
1404 CKD



Cylinder weight table

Stroke length (mm)

®6

M S D Series

With switch| No switch|With switch| No switch|With switch No switch|With switch{No switch | With switch|No switch | With switch
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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

25.4

(Unit: N)

28.3

96

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

25.1

30.2

35.2

40.2

45.2

50.3

®8

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

1405



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 @6 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

1406

Switch model No.
(Item (D) above)

CKD

Code Content
O Model No.
MSD . . Without switch
MSD-L Double acting/single rod With switch
@ Bore size (mm)
6 »6
8 ®»8
@ 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* [ ] 2-wire
F2H* | Faw* @ | 1-color display
F3S* [ J
%* %
F3H F3V Proximity LJ oo ot (PP oot 3-wire
F3PH* F3PV* ° -color display (PNP output)
(custom)
F2YH* F2Yv* o 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 1404 for the min. stroke length with switch) SCG
' ' SCA2
vl (W]
| ! SCS2
e Ik
i s | = RE CKV2
i i S ——— - e
i N | ) COVPIN2
1T 1S SSD2
| % -
SSG
(R) For rod side installation (H) For head side installation For side installation SSD
CAT
@ For rod side installation .
Stroke R
et |__FOH__[__Fov__| Fasieas AGIE URIGR] yyc
(mi‘) Switch position|Switch position|Switch position
| R | H|RJHI|IRJHIRIHJRI[IHIJRIHIRHJEVG
5 O O ©) ©) O O O X ©) O ©) X O X o~
06 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 oOl]o]lJ]o]J]o]l]o|]o]|l]O|x|O|]O|O]| x|[o] x [FC
8 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 X O O O X X O X __|SRT3
5 10 O X O ©) ©) ©) X ©) ©) ©) X ©) O O
¢ 5 Ol x|OoO|o|o|Jo[o|[o|lolo[ x| o0 0 W
20 to O X O O O @) @) @) @) @) @) O O ©)
5 X X O O O @) X @) @) @) X X ®) X MRG2
8 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 O
ShkAbs
FJ
FK
Spd
[Contr
Ending

CKD 1407



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

1408

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 |
mm) | A | B JA]B | C_

17.5 14.5

8-J

Mounting hole

£y

£y

L)

L)
w |
won

2-HH

GA

GB

225 19.5

Common dimensions for types with/without switches

c | D | EE | EF | F | GAGB
7.5 4 M3 M3 19 3 8.5

A + stroke length

X - B + stroke length

KK

MM

=S

2-EF

Piping port

(rod side
pressurizing port)

2-EE
Piping port

4-J
Mounting hole

(head side pressurizing port)

[ HH L1
3.2

M3 depth 3

L J LK | KA

Spot face ¢6.1

depth 3.5 22.5

M4 depth 6

19 16

24

21 9

4

M3

M3

21

4.5 8.5

M3 depth 3

3.2

Spot face ¢6.1
depth 35

25  |M4depth6

(mm)

M25depthd| 3.5

96

»6
»8
Common parts for types with/without switches

MM N X
4 1 3

M3 depth5| 4.5

®8

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

1409



M S D Series

Switch mounting position

SCP*3

CMK2 @ Reed switch
A FOH FoV

SCM RD RD,

SCG | | ]

SCA2

SCS2
»6

CKV2| |98

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 |96

®8
SRL3

SRG3
Ho| -B——fom- | -BET—au 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_|F2YRIFSYRIFIPR]FZYVIFSYVIFSRY |
(mm) ["RD | WD | RD | HD | R | HD | RD | HD JX(-)[ RD | HD | RD | HD X ()| RD | HD [x (1)

®6 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
®»8 55 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

1410 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 1411




Small compact cylinder single acting/push
- . .
< ”;Qi,i < X single acting/pull
<> -
( MSD-%series
SCP*3
\ @ Bore size: ¢6/¢p8
CMK2
— ssamen [ [P= WS
CMA2 @ CAD
Single acting/push Single acting/pull
SCM
Specifications
SCG
el Descriptions Lt Lo
SCA? P MSD-XL (with switch) MSD-YL (with switch)
Bore size mm ®6 ®8 96 ®8
SCS2 Actuation Single acting/push Single acting/pull
Working fluid Compressed air
CK\/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)
gg\\//%fNZ Proof pressure MPa 1.6 (=230 psi, 16 bar)
——— Ambient temperature °C -10 (14°F) to 60 (140°F) (no freezing)
SSD2 | Port size M3
+0.5
SSG | Stroke tolerance mm 0
Working piston speed mm/s 50 to 500
SSD -
Cushion None
CAT Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
Allowable absorbed eneray J This product cannot absorb the energy generated by an external load mounted on the cylinder.
MDC2 9y When using the product with no load, separately provide a shock absorber on the outside.
mve Stroke length
Bore size (mm) Standard stroke| Max. stroke [Min. stroke length with two switches (mm)|Min. stroke length with one switch (mm)
SMG length (mm) length (mm) Reed switch |Proximity switch| Reed switch |Proximity switch
©6 10 10 5 5

MSD/ 5/10 5(10)
MSDG 08 5/10 10 10 5(10) 5 5

*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*
Switch specifications
STK
— Proximity 3-wire
(Custom order)
SRG3 L )
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
SRTS “Loadvoltage | 24VDC | 10to 30 VDC | 10 to 30 VDC |24 VDC £10% 30 VDC or less
Load current |5 to 20 mA (*1)|5 to 20 mA (*1)|5 to 20 mA (*1)|5 to 20 mA (*1) 50 mA or less
MIRL2 Current consumption - - - - <10 mA (ON) at 24 VDC| 10 mA or less with 24 VDC
MRG2 Internal 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)|Redlgreen LED (Lit when ON) | Yellow LED (Lit when 0N)|LED (Lit when ON)|Yellow LED (Lit when ON) | Redigreen LED (Lit when ON)
SM-25 Leakage current 1 mAorless 10 pAorless
Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
ShkAbs | length cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
Shock resistance| 294 m/s? 980 m/s?
FJ Insulation resistance 20 MQ and over with 500 VDC megger
Withstand voltage No failure after 1 minute of 1,000 VAC application.
FK Ambient temperature -10 to +60°C
Tpd Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
Contr | Weight g 1m:10 3 m:29

*1: Max. load current: 20 mA at 25°C.
Ending 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)

1412 CKD




M S D ')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
6 23 25 28 30  |Refer to the weight in CMA2
®8 24 27 33 36 the switch specifications.
SCM
@ MSD-Y/MSD-YL (Unit: ) SCG
Strokelength(mm) 5 | 10 | Weight —
Bore size (mm) mmm With switch per switch SCA2
®6 25 27 31 33 Refer to the weight in
®8 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 ssG
»6 150 1.59 4.90
5 SSD
¢8 10 3.19 6.86
CAT
MDC2
. MvC
Theoretical thrust table
@® MSD-X (Unit: N) SMG
. Working pressure MPa
Bore size (mm) MSD/
03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 MSDG
®6 3.58 6.41 9.24 121 14.9 17.7 20.5 23.4 .
®»8 8.22 13.2 18.3 23.3 28.3 33.4 38.4 43.4 FC
STK
@® MSD-Y (Unit: N)
Working pressure MPa SRL3
03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 —
»6 - 1.38 2.95 4.52 6.10 7.67 9.24 10.8 SRG3
®»8 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 143



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

O Model No. : Single acting/push with switch
@ Bore size 1 @6 mm

@ Stroke length : 5 mm

QSwitch model No. : Reed FOH switch, lead wire 1 m
GSwitch quantity : 1 on rod side

@ Option : Rear piping

@ Option
*2

How to order switch

7 ( sw )-( FOH )

ShkAbs
FJ

FK

Spd
Contr

Ending

1414

Switch model No.
(Item (D) above)

CKD

Code
O Model No.
MSD-X

Content

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

‘

©6

8

©8

@ 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)

(Custom 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
Blank

Front piping

R

Rear piping




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 1412 for the min. stroke length with switch) SCG
L i
I | - e SCS?2
I I
| ' g ——— —— L CKV2
| i B oKV
I -+ | -1 1 CAVZ
: - . - COVPIN2
I ]
; // SSD2
(R) For rod side installation (H) For head side installation For side installation SSG
@ For MSD-XL rod side installation
Stroke Reed switch Proximity switch SSD
lenath FOV F2V/F3V  [F2YHIF3YH/F3PH|F2YVIF3YVIF3PV
(mf’n) Switch position|Switch position|Switch position|Switch position|Switch position|Switch position J{e/\)
R |HJ|]RJHJRIJHJRIHIJ|RIHI|R | R T
. 5 olo|lo|]o|l|o|o|lo| x|o]o|lo] x| o] o Mbdc2
¢ 0w |[olo]lo]olo|lolo]l]olo]lolo]lololo
. 5 |o|o|o|o|o|o|lo[x|olo]o|x|o[o Mc
¢ 0w [o]l]o]J]olo]Jo]Jol]olJololJololJoloTlo
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
06 5 X X ©) ©) O O X ©) ©) O X X X O
10 O X @) @) O O X @) @) O X O O O SRL3
8 5 X X O O O O X O O O X X X o
¢ 0 O] x|[oJo|Jo|ol x| oJolo| x| ool o sre
@ 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
5 5 O ©) O @) O O ©) X @) O ©) X ©) O
¢ 0 [o]l]o]lo]Jo|lo]Jolo]lolololololo] o wmre
8 5 O ©) O O O O @) X O O ©) X O O
¢ 0w [oO|lo]J]oJo]lo|JoJ]olJololJolol ol o] o ©wx»
@ For MSD-YL head side installation ShiAbs
Proximity switch
F2V/F3V  [F2YHIF3YHIF3PH|F2YVIF3YVIF3PV [RS8
witch position Switch position witch position -
06 5 O ©) ©) ©) O O X ©) ©) O X X ©) O |spd
10 O ©) ©) ©) O O ©) @) @) O X O O O [Contr
8 5 O O O O O O X O O O X X O X ,
? 0w |o|lOoO|J]OoO|o|l|olo]oloJolo|x|o /o] o Fnw

CKD 1415



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

1416 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

1417



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 o

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 | AlB ] clD]EElEF]F{GAlGBIHHL I ] J [ KIKAJKKIM MM N]X]
p 51225 (195 275|245 M3 Spotfae 061 M4 | M2.5

Contr ¢6 101325 (295 1375 | 325 7.5 4 M3 | M3 | 19 3 8.5 Depth 3 3.2 s 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 5 | MG M) 5 25| 3

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

Ending — ¢8

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
|
i
oMM
i
|
|
|
|
|
|
|
|
i
|

CKV2

. CAV2/

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

2,
U 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
| AlBllAalBfc|DlEE]EF|F|GAIGBIHH| I | J [K|KAIKKIM[MM]N | X

5325 | 245375/ 205 8
75 4 | M3 | M3 | 19| 3 |85 | M | g [HEE 55| M | M50, ] 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 6.1 25 M4 M3 45 5 125 .
10| 49 | 36 | 54 | 41 Depth 3 dpth35 Depth 6| Depth 5 13 | Ending

CKD 1419

96

®8

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:\
I I
Ro| -Boe=e—13
»6
/
®8
HD| B—R = — 113 | R—
| |
i i
™ | HD ‘ ™ HD
@ Proximity switch
F2SIF3S F2H/F3H F2VIF3V F2YH/F3YH/F3PH F2YVIF3YVIF3PV
RD RD RD RO, RO
i Mg ‘ R ‘ ‘ ‘ ‘
T I I H| H— m i B |
RD| m—pror—1 |H—eo—13| = e T3 fe—0)
X X X
®6
/
®»8
HD| E———f@m | Brr— - e | BarTT———e | Bo——a
I — AV A 1 1 i
‘ " | HD ‘ ™T|_HD i ™T|_HD ‘ ‘ ‘ ‘
P » - HD || HD J<7
Switch mounting position dimensions (Unit: mm)

=
S tugendeino | FOH | FOV_|F2S/F3S| F2HIF3H | F2VIF3V [F2YHIFSYHIFPHIF2YVIFSYVIFSPY
gy, “%zsea| RD T HD [ RD [ HD | RD [ HD | RD THD [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

MSD-XL 10 90|40 | 90| 0O |M5]05|125| 15| - |125| 156 (125|156 | - [125( 15| -
5 55|40 55| 0 (80)|05|90 15|30 |90 (15|90 (15|75|90]|15]45

08 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.

1420 CKD



MSD-YL Switch mounting position

X
M S D' Y Series

Switch mounting position

@ Reed switch

RD

FOH

RD| -

®6

RD

Fov

®8

HD|

HH

HD

@ Proximity switch

RD

»6

F2S/F3S

RD

F2H/F3H

RD

F2VIF3V

F2YH/F3YH/F3PH

F2YV/F3YV/F3PV

RD

RO am

»8

‘ ‘
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

7.0 [ 11.0

8.0

120 | 8.0

120 | 8.0

12.0 -

8.0 [ 12.0

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

»8

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

1421



Small compact cylinder double acting/high load

MSD-K series

SCP™3 @ Bore size: ¢6/¢8/p12/p16
CMK2
— JIS symbol I_T__Ig: @ CAD
CMA2 Double acting
SCM
Specifications
] MSD-KL (with switch)
SCA2 Bore size mm ®6 ®8 ®12 ®16
Actuation Double acting
SCS2 - - i
Working fluid Compressed air
CKV2 Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.15 (=22 psi, 1.5 bar) | 0.1 (=15 psi, 1 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 | Connection| Front piping M3 M5
bore size | Rear piping M3 M3
SSG +2.0
Stroke tolerance mm 0
SSD Working piston speed mm/s 50 to 500
Cushion With rubber cushion
CAT Lubrication Not required (use turbine oil ISO VG32 if necessary for lubrication)
Allowable absorbed energy J 0.004 | 0.014 | 0.044 | 0.110
MDC2
~ Stroke length
MVC Bore size Standard stroke length|Max. stroke length
SMG (mm) (mm) (mm) Proximity switch Proximity switch
¢6 5/10/15/20/25/30 30 10 5(10) 5 5
08 5/10/15/20/25/30 30 10 5 5 5
MSDG 012 5/10/15/20/25/30 30 10 5 5 5
FC* ¢16 5/10/15/20/25/30 30 10 5 5 5

*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

E Proximity 2-wire Proximity 3-wire
BN Descriptions

FOH/V F2H/V F2YHIV F3H/V Relkbh F3YH/V
(Custom ord

SRG3
SRM3 Applications Dedicated for programmable controller For programmable controller, relay
Output method - NPN output NPN output PNP output NPN output
SRT3 | 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
MRLZ | Load current 510 20 mA (*1) 50 mA or less
Current consumption - | - | - | - <10 mA (ON) at 24 VDC 10 mA or less with 24 VDC
MRG2 Internal voltage drop 4V or less 0.5Vorless | 0.5Vorless [05Vorlessat30mA| 0.5V orless
Indicator lamp|  Yellow LED (Lit when ON)  [LED (Lit when ON)|RedigreenLED (Litwhen ON) | Yellow LED (Lit when ON)[|LED (Lit when ONY)| Yellow LED (Lit when ON) | Red/green LED (Lit when ON)
SM-25 Leakage current 1 mAorless 1 mAorless 10 yAor less
ShkAbs Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
length cabtyre cable 2-conductor 0.15mm?) cabtyre cable 3-conductor 0.15mm?)
FJ Shock resistance| 294 m/s? 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
FK Withstand voltage No failure after 1 minute of 1,000 VAC application.
——————— Ambient temperature -10 to +60°C
ggﬂ tr Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
——————— Weight g 1m:10 3 m:29

Ending *1: Max. load current: 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. (5 to 10 mA at 60°C)

1422 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| it sitch{No switch Withswtch{No switch Wihstch{No switch With switch|No switchWih sith]No switch Wi swteh|_per switch  JiCllie
o6 27 | 20 | 30 | 32 | 32 | 34 | 35 37| 38| 40| 41 43 |Refer to the
08 29 32 34 37 39 42 44 47 48 51 53 56 |weight in the CMA2
912 35 | 45 | 43 | 53 | 52 | 62 | 61 71 70 | 80| 79| 89 |switch
916 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
. Push - 424 | 565 | 848 | 1.3 [ 141 | 170 | 198 | 226 | 254 | 283
¢ Pull - 236 | 314 | 471 | 628 | 785 | 942 | 110 | 126 | 141 | 157 °
. Push - 754 | 101 | 151 | 201 | 251 | 302 | 352 | 402 | 452 | 503
¢ Pull - 459 | 613 | 919 | 123 | 153 | 184 | 214 | 245 | 276 | 306 SSD2
0 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
6 Push | 201 | 302 | 402 | 603 | 80.4 [1.01x10%1.21%x102/1.41x102|1.61%102|1.81%x102[2.01% 102
¢ Pul | 151 | 226 | 302 | 452 | 603 | 754 | 905 |1.06x102121x10%136x102[1561x10° SSD
CAT
MDC2
MVC
SMG
MSD/
MSDG
FC*
STK
SRL3
SRG3
SRM3
SRT3
MRL2
MRG2
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD 14



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

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

: 1 onrod side

@ Option : Rear piping

ShkAbs
rJ  How to order switch
FK C SW )'( FOH )

Spd
Contr

Switch model No.
(Item (D) above)

CKD

Ending

1424

Code Content
O Model No.
MSD-K — Without switch
MSD-KL Double acting/high load With switch
© Bore size (mm)
6 ®6
8 ®8
12 P12
16 ®16

@ Stroke length (mm)

[3,]
a

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* | Fav* ® | 1-color display
F3S* [ J
F3H* F3v* " o .
Proximity - 3-wire
F3PH* F3PV* ° 1 color display (PNP
output) (custom order)
F2YH* F2YV* [ 2-color display 2-wire
F3YH* F3YV* [ 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

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 ¢8

(Refer to page 1422 for the min. stroke length with switch)
| (00 | 1]
| |
|k | e
| |
| i e -
| T | ==
i Il
| 7
(R) For rod side installation (H) For head side installation For side installation
@ For rod side installation
Strok
oo F2V/F3V__[F2YHIF3YHIF3PH
(m?n) Switch position Switch position
| R | H | R | H|  H | R | H|RJ]HI|R|HJ|RI|H
5 O O O O O O O O O O O X O O
96 10 O O O O O O O O O O O ©) ©) ©)
15to O O O O O O O X O O O O ©) O
5 O O O O O O O O O O O O O O
08 10 O O O O @) O O O O O O O O O
15 to O O O O O O O X O O O O O O
5 O O O O O O O O O O O O O ©)
912 10 O O ©) ©) ©) ©) ©) ©) ©) O ©) ® ® O
15to O O O O O O O X O O O O O O
5 O O O O O O O O O O O O O ©)
¢16 10 O O O O O O O O O O O ©) ©) ©)
15to O O @) O O O O X O O O O O O

@ For head side installation

Reed switch Proximity switch

hrole [_FOH | __FOV__| F2SiFa | F2WFSH | F2VIF3V _|raVHISYHFSPHIFEVSYVIERY)

(mm) Switch position

R | H|R|[H|R|HJ]RJ]H|R H|RJ]HJ|R/|[H]
5 X O O O O @) X O O O X X O O
) 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
5 X @) @) O O O X O O O X @) O O
8 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 O @)
5 X O O O O O x O O O X O O @)
@12 10 O @) @) O O O O 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 O O X O O O X O O O
@16 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 &&

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
1426 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

1427



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)

[01¢]

225

19.5

275

Y

Mounting hole

&

A + stroke length

8-J

B + stroke length

KK

oMM

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 6.1

M3 depth 3 Depth 3.5

225

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

M4 depth 6

¢8

24

21

29

26

9

M3 M3 21 45

Spot face ¢6.1

8.5 Depth 3.5

M3depth 3| 3.2

25

M4 depth 6

®12

255

22

30.5

27

1.5

M5 M3 25 4

Spot face 6.1

10.5 |M3depth3| 3.2

Depth 3.5

31

M4 depth 6

Bore size
(mm)

»6

M2.5 depth 4

mnmn-

®8

M3 depth 5

4.5

12.5

3

®12

M3 depth 6

5

15.5

3.5

1428

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

»8

(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

8-M4 X 0.7
Depth 6

4-spot face ¢6.1
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
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M S D 'K Series

Switch mounting position (96/¢8)

SCP*3

CVMK? ' @ Reed switch

CMA2 FOH FoV

SCM RD_ RD

SCG

RD - — = - 3 - - = .

SCA2

SCS2
®»6

CKV2 |8

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 = e e B e — _ — B —— E= . B—e——6)—

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

=
[
=

STK |96
SRL3

SRG3
HD

SRM3

|
il N
i ily
T

_HD

HD

SRT3

MRL2
MRG2

SM-25" Switch mounting position dimensions

Bore Proiniy wich
size [ FOR_| FOV_| F2SIF3S | FOWFSH | FOVIFSV [FOVHIFSYHIFSPRIFZYVIFSYVIFPY
(mm) mmmmmmmmmmmmmm
©6 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 ¢8 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 (¢12/¢16) SCP*3
@ Reed switch CMK2
| Fu | FoV oMA2
RD
—t SCM
RD o
o= 113 SCG
012 SCA2
SCS2
HD " 9= CKV2
t—rt it A
‘ " | HD ‘ 1 HD CAV2/
= i COVPIN2
RD RD SSD2
RD ‘ ‘ -
wll v Wl
: = SSG
®16— ==
E*’ = SSD
HD
»LP 4P CAT
MDC2
@ Proximity switch MVC
- F2S/F3S F2H/F3H F2V/F3V F2YH/F3YH/F3PH F2YVIF3YVIF3PV e
RD _ RD RD
RD ' ‘ RD -~ -~
‘ ‘ T HH ‘ ‘ N ™ HH ™
!:! !:! f f -:}' ':}:' T T T T MSDG
RD i LI I I T — = = ' ' = — s ——— B N =7 epp—s— _
— oo @ ' FC*
X -stroke length _| X - stroke Iengthr _ X - stroke length
912 STK
SRL3
HD| R=———fae- EEse===x = e e=m i )
o : s : : SRG3
it A AR
‘ "|| HD ‘ 1] HD ‘ ‘
- SRM3
RD RD X-stokeegh | RD RD X-stolelengh RD SRT3
RD = - < . | . el
] 1 1l O T 1
il ' o - " o MRL2
Q16— 3 oo @
- E——woea| |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/IF3PV
[ RD | HD | RD | HD | RD | HD [ RD | HD JX (1) RD [ HD | RD | HD [x ()| RD | HD [x (1) JISik
MSD.KL 912 | 90| 0 |90 | 0O 12 | 25| 13 | 35| 57| 13 | 35| 13 | 35 | 102] 13 | 35 | 72 Conr
016 14.0 0 14.0 0 165 | 25 | 175 | 3.5 52 | 175 | 35 | 175 | 35 97 | 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.
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Small compact cylinder double acting/fine speed

roe'MSD-F series

- : E:]olre lee. ¢6, @8
[ oa .
CMK2 ° MSD'KF Series ™
@ Bore size: ¢6, 08, 12, ¢16 QE:
CMA2 i @ o
Double acting
SCM
Specifications
SCG MSD-F/MSD-LF (with switch) MSD-KF/MSD-KLF (with switch)
Bore size mm 96 ¢8 ®6 ®8 P12 ®16
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
Working piston speed mm/s 1 to 200
SSG 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
il Standard stroke|  Max. stroke
Bore size (mm) . — - . — -
MVC _ length (mm)
5/10/15/20/25/30 30 10 5 5 5
SMG (p8 5/10/15/20/25/30 30 10 5 5 5
912 5/10/15/20/25/30 30 10 5 5 5
916 5/10/15/20/25/30 30 10 5 5 5
LIS Note: Products with stroke length other than standard stroke length are not available.
*
FC Switch specifications
STK
SRL3 ustom order
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' Toad voltage | 24 VDC | 100 30 VDC | 10 to 30 VDC | 24 VDC £10% 30 VDC or less
Load current 51020 mA (*1) 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
VIRLZ 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)
MRG2 Leakage current 1 mAor less 10 pyAor less
Lead wire length Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
SM-25" “shock resistance| 294 m/s? 980 m/s?
Insulation resistance 20 MQ and over with 500 VDC megger
ShkAbs Withstand voltage No failure after 1 minute of 1,000 VAC application.
Ambient temperature -10 to +60°C
FJ Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
Weight g 1m:10 3 m:29
FK *1: Max. load current: 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. (5 to 10 mA at 60°C)
Spd . .
contr Cylinder weight table
Ending Same as MSD Series (double acting/single rod) and MSD-K Series (double acting/high load).
Refer to pages 1405 and 1423.
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MSD'F/MSD'KF Series

How to order

How to order _ @ 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 MSD-KE | | CMA2
Code Content MSD-KLF }
MSD-LF '@'@'@'@’Q © Bore size (mm) SCM
6 [01§] [ ] [ ]
8 »8 [ J [ ) SCG
12 012 [
O Model No.
16 16 [ ]
©® Bore size 2 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 [ ] [
SSD2
. @® Switch model No.
in'mh model No. Axial | Radial | & |Voltage| Indicator | -£ SSG
o lead wire |lead wire| S [Ac[DC| lamp | B
. FOH* FOV* |Reed [ J [ J [ J SSD
A&\ Note on model No. selection F2s* ° ] @ °
" 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 @16 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 Hotrdspy [ J [ J

possible. Note that 2 bolts are used for rod (PNP utpu)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 :@12 mm @ switch quantity R 1 on rod side ® [
@© stroke length  : 10 mm . H 1 on head side ° ° STK
@Switch 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 (¢) All 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)
Operating Working pressure MPa MRG2
direction] 04 [ 015 ] 02 | 03 | 04 | 05 [ 06 | 07 | 08 [ 09 | 1.0 K
6 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 14.1 15.7
8 Push - 7.54 101 15.1 20.1 25.1 30.2 35.2 40.2 452 50.3 ShkAbs
M Pull - 4.59 6.13 9.19 12.3 15.3 18.4 214 24.5 27.6 30.6
12 Push 11.3 17.0 22.6 33.9 45.2 56.5 67.9 79.2 90.5 |[1.02X10%1.13X 10 FJ
¢ Pull 8.48 12.7 17.0 25.4 33.9 42.4 50.9 59.4 67.9 76.3 84.8
16 Push 201 30.2 40.2 60.3 80.4 |[1.01X10%|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 1409, 1428 and 1429.
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Small guided compact cylinder

Double acting/guided/with switch
- MSDG-L series
- @ Bore size: ¢6/¢8/p12/p16
@ CAD
CMA2
SCM
Specifications
sce
Bore size mm 96 ®8 012 ®16
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 " “Alowable absorbed energy J 0.004 | 0.014 | 0.044 | 0.110
MDC2 Stroke length
MVC
(mm) length (mm) | length (mm) | Reed switch |Proximity switch
SMG ©6 5/10/15/20/25/30 30 10 5 5 5
®8 5/10/15/20/25/30 30 10 5 5 5
012 5/10/15/20/25/30 30 10 5 5 5
MSDG 016 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
Proximity 3-wire
(Custom order)
SRG3 Applications Dedicated for programmable controller For programmable controller, relay
SRM3 | Output method - NPN output | NPNoutput | PNP output | NPN output
Power supply voltage - - | - - 10t0 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 5t0 20 mA (*1) 50 mA or less
MRLZ " Cunentconsumpton . | - | - | - <10 mA (ON)at 24 VDC| 10 mA or less with 24 VDC
MRG2 Intemal 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)
SM-25 Leakage current 1 mAorless 10 yAor less
Lead wire Standard 1 m (oil resistant vinyl Standard 1 m (oil resistant vinyl
ShkAbs length cabtyre cable 2-conductor 0.15 mm?) cabtyre cable 3-conductor 0.15 mm?)
Shock resistance| 294 m/s? 980 m/s?
FJ Insulation resistance 20 MQ and over with 500 VDC megger
Withstand voltage No failure after 1 minute of 1,000 VAC application.
FK Ambient temperature -10 to +60°C
Tpd Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance
Contr  Weight g 1m:10 3 m:29
1 Max. load current: 20 mA at 25°C.
Ending The current is lower than 20 mA if the operating ambient temperature around the switch is higher than 25°C. (5 to 10 mA at 60°C)
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MSDG'L Series

Specifications
Cylinder weight table (Unit: 9) | 5pig
Stroke length (mm) Weight per [
switch  JCNI
®6 Refertothe |
98 50 56 63 69 76 82 weightinthe | CMA2
912 76 88 100 112 124 136 switch
@16 129 146 163 180 197 214 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 21.4 245 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 145



MSDG'L Series

cpg How to order
@ With switch (built-in magnet for switch)
10 MSDGL 6 -30 - FoH ~(B)-(R)
CMA2
SCM Code Content
O 5ore size @ Bore size (mm)
SCG | Model No. 6 96
] 8 ¢8
SCA2 12 (p12
16 916
Stroke length (mm
SCs2 @ Stroke length o 5 5 (n)
CKV2 10 10
15 15
CAV2/ 20 20
COVPIN2 25 25
SSD2 3 2
: @ 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 outpu)
(custom)
MVC F2YH* F2yv* LA . 2-wire
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 :Sé?lgzezs if ::16 (li v?/:fr;)pr:]oc;z::ilt?/gsalci)tlzh, use a Option e ptin 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 (ltem @ 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 1434 for the min. stroke length with switch)

[ =

t|H||

(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

YO Fom | Fov | FasiFss | FamraH | FaviFav_[ravAravHSPH[EZYVIESYIFSPY faes
(mf'n)
| R | H|R[H|R|JH|RJ|H|]RJ|HI[R/|[H]|R| LS
5 X O @) @) O O X @) O O X X @) O
w6 | 0 |olo|]o|lo|lo]o| x| ololo|x|o] o] o SRS
15 to 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 @)
5 X olo| o] o] o X ol ol o X O o] O k3
@12 10 O O O O O O X O O O X X O O
15 to @) O @) @) O O O @) @) O O @) @) O MRL2
5 X O (@) @) O O X @) @) O X @) @) O
916 10 @) @) O @) O O X @) O @) X @) O O |MRG2
15 to @) @) @) O O O @) @) O O O @) O O
SM-25
ShkAbs
FJ
FK
Spd
Contr
Ending
CKD 1437



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}_&
CAV2/
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 1439




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

ih i

* 9 BRI o
X

SF

CKV2

MM

CAV2/
COVPIN2

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 LGB, -NHJ
MRG2

SM-25
— ] A C GA J (]
7.5 4 M3 M3 19 3 8.5

96 335 | 245 18.8 . 27.8 |M3depth3| 3.2 |fwiilhli| 22.5 M4 depth 6 M3 depth 4 (M3 (through)
FJ »8 85 26 9 4 M3 M3 | 20.8 21 45 8.5 | 29.8 |M3depth3| 3.2 |Wmeeilishii| 25 |M4 depth 6|M3 depth4 M3 (through)
912 38 27 11.5 5 M5 M3 24.8 25 4 10.5 | 36.3 [M3depth3| 3.2 |[Suffeiletdi| 31 M4 depth 6|M3depth45|M3 (through)
FK
L SC T X
Contr 96 32 4 11 14 27 6 9.5 12 8 3.3 5 15 | 93 | 55 5 9
Endi »8 33.5 5 12.5 14 29 6 10 14 8 3.3 5 15 10.3 5.5 5 9
nain
g @12 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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MSDG'L Series

Double acting/guided/with switch

Dimensions A2 SCP*3

@ MSDG-L-16
CMK2

CMA2

_ 42.5 + stroke length | 2-spot face ¢6.1 depth 3.5
23 4-M4 B 7 mounting hole
Depth 5.5\ 2 |anle 10

15
‘<—j 2-M4 x 0.7 (through)

A A G

SCM

A
y

SCG

7.5

SCA2

|J

Mounting hole

}
g=k

SCS2

42
433

CKV2

CAV2/
COVPIN2

28.8
|
|
4
20
»8
|
[
|

SSD2

& m‘ 8 14.5 N _2MS SSG

< - - > ||

Piping port 20 —
- 12 - 32 + stroke length = w SSD

44 + stroke length

CAT

MDC2

RPN I e E— | o MVC

SMG

2-M4 X 0.7 MSD/

FC*

©3.2

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

SRL3
2-M3

Piping port SRG3
™ b (rod side .
i 7 | 0 pressurizing port)

C

SRM3

SRT3

MRL2

MRG2

SM-25

ShkAbs

3 y -
i .
/ (head side pressurizing port) FJ
9

_ 105 | - 20 FK

==
= =

Spd
Contr

Ending

CKD 1441




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 (¢6/¢8)

@ Reed switch

RD

RD

FOH

RD

Fov

HD

@ Proximity switch
F2S/F3S

F2H/F3H

F2V/F3V

F2YH/F3YH/F3PH

RD

X - stroke length _ |

F2YVIF3YVIF3PV

RD

X - stroke length

MSDG

(mm)

®6

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

3.5 10 3.5

9.7

(Unit: mm)

10 3.5

6.7

FK

Spd
Contr

Ending

-KL

»8

8.5

0

8.5

0

11.5

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.

1442
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MSDG'L Series

Switch mounting position

Switch mounting position (¢12/¢16) SCP*3
@ Reed switch CMK2
FoVv
| Fn 0 oMA2
RD RD
] ] M — SCM
RD TB= -
SCG
012 SCA2
77 SCS2
HD 1R - —= CKV2
e r—r o || = TS
——— ——— COVPIN?
RD
r SSD2
RD ] ‘ 1 .
——= 5 SSG
@16
SSD
HD —
_.Hb | .HD CAT
@ Proximity switch Ak
- F2SIF3S F2H/F3H F2VIF3V F2YH/IF3YHIF3PH | F2YVIF3YViF3Pv  [IS
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 <
912 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
o16— —[cm‘ e =
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/F3V |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
vspa| 12 | 90| o 90| o 12 | 25 | 13 | 35 | 57 | 13 [ 35 | 13 | 35 [102] 13 [ 35 | 7.2 o5
KL [ o166 |[140] 0o [140] o [165]| 25 [175| 35 | 52 | 175 35 [175| 35 | 97 [175] 35 | 67 Contr
*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 1



SCP*3
CMK2
CMA2
SCM
SCG
SCA2
SCS2

CKV2

CAV2/
COVPIN2

SSD2
SSG
SSD

CAT

Small guided compact cylinder
Double acting/guided/with switch/fine speed

MSDG-LF series

@ Bore size: ¢12/9p16

@ CAD

Specifications
Bore size mm 012 ®16
Actuation Double acting/guided
Working fluid Compressed air
Max. working pressure MPa 1.0 (=150 psi, 10 bar)
Min. working pressure MPa 0.1 (=15 psi, 1 bar)
Proof pressure MPa 1.6 (=230 psi, 16 bar)
Ambient temperature °C 5 (41°F) to 60 (140°F)
Port size Front p.lp.lng M5
Rear piping M3
Stroke tolerance mm 20
Working piston speed mm/s 1to 200
Cushion With rubber cushion
Lubrication Not available
Allowable absorbed energy J 0.044 | 0.110

Stroke length

— . Standard stroke length|Max. stroke length|Min. stroke length with two switches (mm)|Min. stroke length with one switch (mm)
Bore size (mm) il

MDC2
MvC
SMG
MSD/
MSDG

FC*

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

FK

Spd
Contr

Ending

(mm) Reed switch |Proximity switch| Reed switch |Proximity switch
®12 5/10/15/20/25/30 30 10 5 5 5
16 5/10/15/20/25/30 30 10 5 5 5

Note: Products with stroke length other than standard stroke length are not available.

Switch specifications

-
Descriptions E3PH/V
A T R Y
Applications Dedicated for programmable controller For programmable controller, relay

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
Load voltage 24 VDC 10 to 30 VDC 24 VDC £10% 30 VDC or less

Load current 510 20 mA (*1) 50 mA or less

Current consumption - | - | - | - <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
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 mA or less | 1 mA or less 10 pAor less

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?)

Shock resistance| 294 m/s? | 980 m/s?

Insulation resistance 20 MQ and over with 500 VDC megger

Withstand voltage No failure after 1 minute of 1,000 VAC application.

Ambient temperature -10 to +60°C

Degree of protection IEC Standard IP67, JIS C0920 (water-tight), oil resistance

Weight g 1m:10 3 m:29

*1: Max. load current: 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)

Theoretical thrust table (Unit: N)

Bore size (mm Operating Working pressure MPa
ore S1ze (MM | ioction |04 ] 0.15 | 02 | 03 | 0.4 | 05 | 06 | 07 | 08 | 09 | 10

012 Push 11.3 17.0 22.6 33.9 45.2 56.5 67.9 79.2 90.5 |1.02X10%[1.13X 10
Pull 8.48 12.7 17.0 25.4 33.9 42.4 50.9 59.4 67.9 76.3 84.8

016 Push 201 30.2 40.2 60.3 80.4 [1.01X10%1.21X10%1.41X10%1.61X 10°|1.81X 10?|2.01 X 10?
Pull 15.1 22.6 30.2 45.2 60.3 75.4 90.5 |1.06%10°|1.21X10°|1.36% 10%|1.51 X 10

1444 CKD



MSDG'LF Series

How to order

How to order SCPY3
@ With switch (built-in magnet for switch)
WSDGLF - 1310 F2V - )- R
CMA2
SCM
Code Content
Model No. . SCG
. @ Bore size (mm)
@ Bore size 12 012 .
16 016
© 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|bcC P wire
FOH* FOvV* Reed ( ] SSD
F2S* (] 2-wire
FeH* | Fav* @ | 1-color display CAT
F3S* [ J b
_ _ F3H* [ F3v* | ° e| 'MDC2
Precautions for model No. selection Proximity 4 Srwire
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 : @12 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 1440 and 1441. !
CKD 15



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

e

Selection guide

1. Increase the size (bore size)

2. Decrease the load moment
Condition changes

NG
Confirming working conditions Confirming static moment
OK
STEP1
Confirming working conditions
1. Bore size : D (mm) 6. Load moment : M1, M2, M3 direction (N*m)
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)
5. Cylinder travel direction :  Vertical, horizontal 10. Length from table end to load : A(m)

STEP2
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

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

@ 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

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

Bore size
(mm)

6 0.16 0.24 0.16
M'IIVH + M;\/lZ + M(Igvls <1.0 ¢8 0.16 0.24 0.16
max max max 912 027 055 027
916 0.57 1.16 0.57
@ Bending moment: M1 @ Radial moment: M2
M1 (N-m)=10 x m1 (kg) x L1 (m) M2 (N-m)=10 x m2 (kg) x L2 (m)
L1
Ane L] ‘
| | [ m
i + i
m1 ‘ L1 i
DaEm—
"y B
@ Torsion moment: M3
M3 (N-m)=10 x m3 (kg) x L3 (m)
L3 | | | m3 L value (Unit: m)
I I T
“ A L " i l Stroke length
| ; ‘ | (mm) | 5 | 10 [ 15 | 20 | 25 | 30 |
| \ \ 5 \ ¢ 6 | 002700320037 | 0.042 | 0.047 | 0.052
‘ _— . %77 H =i ¢ 8 0.028 | 0.033 | 0.038 | 0.043 | 0.048 | 0.053
1 | ! 912 0.031 | 0.036 | 0.041 | 0.046 | 0.051 | 0.056
m3 ‘ ©16 0.033 | 0.038 | 0.043 | 0.048 | 0.053 | 0.058
\

1446 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) 7CAV23
Inertia force coefficient (G) can be obtained from the relation between Bore size COVPIN?
inertia force coefficient and stroke end speed (Fig. 1). (mm)
06 0.33 - 0.33 SSD2
Check that the calculated value is within the tolerance value (Table 2). 98 033 - 033
012 0.49 - 0.49 SSG
@16 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 '
i At 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]
i ‘ ‘ \ l SRM3
A S [ ' |
N B . \ \
T ; | S SRT3
m3 | < >
| MRL2
\
MRG2
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
s ;i FK
2 o Spd
0 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 1447



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

1448 CKD

Working pressure MPa

(Unit: N)

5 Push 6 8 11 14 17 20 23 25 28
M Pull 3 5 6 8 9 1 13 14 16
8 Push 8 10 15 20 25 30 35 40 45 50
¢ Pull 5 6 9 12 15 18 21 24 28 31
12 Push 11 17 23 34 45 57 68 79 90 102 113
M 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
¢ Pull 15 23 30 45 60 75 90 106 121 136 151
Fig. 2 Relation between thrust 100
- ®16
force efficiency and 95 %
ressure =
p &\‘i 90 /
= 12 re
NS S
g a0 4
5 75
g v8
2 70
E 96
65
60
0.0 0.2 04 06 08 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)
Allowable absorbed energy

E<EO -
Bore size

EO0(J)
06 0.004
08 0.014
912 0.044
916 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 ==mmen()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= = =0.07Nm 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 I ‘
¢ ‘ SCA2
\
_ S ﬂiif SCS2
I | CKV2
|
CAV2/
COVPIN2
SSD2
SSG
SSD
CAT
MDC2
MVC
@ \MSDG-L-6 @ \VSDG-L-8 SMG
0.02 | | 0.02 T T MSD/
seme=s 016 N'm =em=== 016 N'm MSDG
= = = 0.04N'm = = = 0.04N'm
£ 0015 | 0.01 N-m = £ 0015 e 001 Nem O FC*
3 o pe* £ “-"
-(5;; 0.01 ““‘, Q % 0.01 ““‘ +* STK
E) ;““‘ T;) “““
= 0005 e = 0005 ot SRL3
0 “" _---—_--—-- 0 ¢““ e 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 |{= = =0.07Nm 4 Pid 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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