Precision Cylinder

MTS Series
08,012,016, 0 20, @ 25, @ 32, @ 40

Cylinder with ball spline

M Series Variations

Model Standard stroke (mm) Rod end A End lock Made to Order
odel i ushion =
Rod Variable stroke/
5 10 15 20 25 30 50 7‘5 1(\)0 125 150 175 200 |configuration through-hole | Adjustable extend
MTS8 Rubber bumper ‘
MTS12
Female thread
MTS16 (Standard)
MTS20 . ’
Male thread | Air cushion
MTS25 (Option)
MTS32
MTS40

Series MTS 2 S\VC.

EMC-MTS-01Aa-UK



Precision Cylinder

Non-rotating accuracy: 0.1° or less

(0.2° or less for @ 8, within allowable torque values)

MTS8

B Short mounting pitch: 15 mm

Small size @ 8 introduced to series

B Rod through-hole allows
vacuum piping (Made-to-order). B Uses new type compact
Lifting and transfer of small .
electronic parts is possible auto switches (@ 8 only).
with short mounting pitch. M Piping is possible Two auto switches can be

f . . mounted even with the
rom two directions. minimum 5 stroke (mm).

B Two types of rod
end configuration

Standard: Rod end female threads

Rod end female thread Rod end male thread
unti i
B Three types of mounting are possible
Auto switch Capable Tapped holes mounting — Through-holes mounting —

on four sides

(Two sides for @ 8)

(Side mounting is not possible for size @ 8.)



with Internal Guide Functi

MTS SerieS Application Example

@ Picking & placing

Deflection: 0.1 mm or less

(For MTS12-25, within allowable lateral load values)

Reduced labor for design 2,
and assembly

Mounting is possible in
high accuracy.

7oA \A}——‘ Lﬁ//\m [A]  [£]o.1 \A}—"

Parallelism of mounting surfaces (side, bottom) to rod: 0.1 mm or less
Squareness of mounting surface (front) to rod: 0.1 mm or less

//[0.1]A]

Air cushion standardized
(9 8 equipped with rubber bumper) @ Positioning of pins

s
Rear end lock type added
. §§Q
to series (9 12to @ 40) = Bt ¢ I

T )
?

\ ?
< ?

Sealing and durability equivalent to
current round rod models have
been achieved with a specially
configured rod seal.

Stroke adjustment mechanism/
Made to Order Specifications
Stroke adjustment is possible on the rod extension side.
Stroke adjustment range: 0 to 10 mm (9 8)

:0to 25 mm (@ 12 to @ 40)

O
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MTS series

Model Selection

A Caution confirmation of theoretical output is required separately.
Refer to “Theoretical Output” on page 10.

Selection Conditions/rolow the tabies below in order to determine selection conditions and choose one selection graph.

Vertical Mounting

]
w
Mounting
orientation
w
]
Maximum speed (mmis) |Up to 100‘Up to ZOO‘Up to 300‘ Up to 400‘Up to 500‘ Up to GOO‘Up to 800
Stroke (mm) Al strokes
Selection| D 8 (1) — (2 — () — —
graph 01210040 — (4) = (5) — (6) @)
Horizontal Mounting
w w
Mounting T
orientation N
+ Direction for L can be up, down, left, right, or diagonal.
Maximum speed (mm/s) Up to 300 Up to 500 Up to 600 Up to 800
Stroke (mm) Upto10 | Upto20 | Upto 30 | Upto 10 | Up to 20 | Up to 30 | Up to 50 |Up to 100 |Up to 150|Up to 200| Up to 50 |Up to 100|Up to 150 Up to 200
Selection | @ 8 (8) 9 | (10) | (11) | (12) | (13) | — — — — — — — —
graph |9 1210040 — — — — — — [ (4 | (a5 | (a6) | (17) | (18) | (19) | (20) | (21)

/A Caution

e In the case of horizontal mounting, when the load center of gravity is
beyond the rod end, add that distance to the stroke to select a graph.

Selection Example

+ L: Overhang The distance between the cylinder’s central axis and the load center of gravity

Distance to add to stroke

Load center

of gravity Rod end

1. Selection conditions | Mounting: Vertical
Overhang: 50 mm
Load mass: 2 kg

Refer to graph (7) based on vertical mounting
and the maximum speed of 800 mm/s. On
graph (7), find the intersecting point for the
overhang of 50 mm and the load mass of 2 kg
to determine @ 32.

Maximum speed: 800 mm/s

2. Selection conditions

Mounting: Horizontal
Maximum speed: 600 mm/s
Stroke: 125 mm

Overhang: 80 mm

Load mass: 0.7 kg

Refer to graph (16) based on horizontal
mounting, the maximum speed of 600 mm/s,
and 125 mm stroke. On graph (16), find the
intersecting point for the overhang of 80 mm
and the load mass of 0.7 kg to determine @ 25.

O
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Model Selection M TS Series

Vertical Mounting

Graph (1) Maximum Speed: Up to 100 (mm/s)

9 12 to @ 40

Graph (4) Maximum Speed: Up to 200 (mm/s)
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MTS Series

Horizontal Mounting

\ Maximum speed: Up to 300 mm/s

Maximum speed: Up to 500 mm/s

Graph (8) Stroke: Up to 10 stroke

Graph (11) Stroke: Up to 10 stroke
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Model Selection M TS Series

@ 12 to @ 40

\ Maximum speed: Up to 600 mm/s | ] Maximum speed: Up to 800 mm/s |
Graph (14) Stroke: Up to 50 stroke Graph (18) Stroke: Up to 50 stroke
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MTS series
Spline Rod Displacement

Warp Angle

Displacement angle of spline rod due to torque load
The displacement angle when a static load is applied in the direction
of the arrow, with the spline rod retracted.

Warp angle
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Deflection Amount

Displacement of spline rod due to pitch moment load

spline Rod Displacement IM TS Series

Displacement of the rod end when a static load is applied in the g
direction of the arrow, with the spline rod fully extended. 2 1
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Precision Cylinder

MTS Series

08,012,016, @ 20, @ 25, @ 32, @ 40

How to Order

Piping direction Made to Order
N — Refer to page 10 for the
Bore size [ = ] Stanqard iping type made-to-order types.

(8] 8mm ]

mTs 8 [ 200 I -MOBWI -[ ]
MTS [20] |-{100] || |-M9BWI[ |-[ ]

Bore size .
2] 12mm Number of auto switches
16 | 16mm = 2 pes.
20 | 20mm S 1 pe.
25 | 25mm n “n” pes.
32| 32mm
40 | 40mm Auto switch
‘ - \thom auto switch (Built-in magnet) ‘
Port thread typG + For the applicable auto switch model, refer to the
Mthread 0810 0 25 table below.
= . For @ 8 cylinders with auto switch, some auto
Re CVImder stroke (mm) switches cannot be mounted depending on
TN NPT | @32, 40 Refer to “Standard Stroke” piping direction and stroke size. Refer to “Auto
TF G on page 10. Switch Mounting Stroke for @ 8” on page 19.
End lock Rod end configuration
‘ - ‘ None (Standard) ‘ ‘ - ‘ Rod end female thread (Standard) ‘
‘ R ‘ With head end lock ‘ ‘ M ‘ Rod end male thread ‘
Applicable Auto Switches
. . Electrical Wiring Load voltage Auto switch model | Lead wire length (m) Pre-wired )
Type Special function entry g (Output) bC 26 || (mime (?\jﬁ) (IJII) (E) (;) connector Applicable load
3-wire (NPN) 5V 12V MINV MON (@ (@ @ O o Ic.
e 3-wire (PNP) ’ M9PV MOP @ @ @ O o circuit
25 Yes 2-wire 12V MOBV | MOB (@ (@ @ O o —
33; ] o 3-wire (NPN) sV 12V MONWV [MONW | @ (@ |® | O o 1IC | pola
o% D'Z"”"f“? 'g,‘"cf*“"” Grommet 3-wire (PNP)| 24v |0V — [M9PWV MoPW | @ (@@ O] © |ocircuit |5 %
5g| (eoolorindicator) 2-wire v M9BWV [M9BW| @ (@ @[O0 o | —
5 Water resistant 3-wire (NPN) 5V 12V MYNAV*! [MONA*!| O |O | @ | O o IC
(2-color indicator) 3-wire (PNP) ’ M9PAV*! IMPA*!| O |O | @ | O o circuit
2-wire 12V M9BAV*! |[M9BA*'| O |O | @ | O o —
= 3-wire IC _
EE o Grommet Yes| (NPN equivalent)| 5V - A%V | A% (@ |— & —| — circuit
g L1 owire 2y 12y 100V | A93V*2 | A93 (@ (@@ @ — — | Relay,
s No 100Vorless] A9OV | A90 | @ |— | @ |—| — [ICcircuit| PLC
+1 Water resistant type auto switches can be mounted on the above models, but in such case SMC cannot guarantee water resistance.
Consult with SMC regarding water resistant types with the above model numbers.
2 1 m type lead wire is only applicable to D-A93.
-Nil  (Example) MONW + Solid state auto switches marked with “O” are produced upon receipt of order.

+ Lead wire length symbols: 0.5 m
im - M (Example) MONWM
3m - L (Example) MONWL
5 M Z - (Example) MONWZ
= Since there are other applicable auto switches than listed, refer to page 20 for details.
* Auto switches are shipped together (not assembled).

O
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Precision Cylinder MTS Series

Specifications
Bore size (mm) 8 [ 12 [ 16 | 20 | 25 [ 32 | 40
Spline rod size (mm) 4 ‘ 6 ‘ 8 ‘ 10 ‘ 13 ‘ 16 ‘ 20
Fluid Air
Min. operating| Without end lock[0.15 MPa]  0.12MPa__ | 0.1 MPa
pressure  “Iwithendlock® | — | oi7MmPa | 0.15 MPa
Maximum operating pressure 0.7 MPa
Proof pressure 1.0 MPa
Ambient and fluid temperature —10 to 60° (No freezing)
Bearing type Ball spline
Cushion Rubbevbumpev‘ Air cushion
Effective cushion length (mm) — ‘ 9 ‘ 10 ‘ 11 ‘ 12 ‘ 17 ‘ 17
Lubrication Not required (Non-lube)
Piston speed (mm/s) 50 to 500‘ 50 to 800
Allowable kinetic energy (J) 0.02 ‘ 0.19 ‘ 0.32 ‘ 0.55 ‘ 0.78 ‘ 1.6 ‘ 2.8
Stroke tolerance +%mm
() N Non-rotating accuracy {%\lﬁn%ﬂﬁg 0.1° or less (Within allowable torque values)
Made to Order Specifications ool :
Symbol Specifications — M3 x0.5 | M5x0.8|M5x0.8|M5x0.8|M5x0.8| Rc1/8 Rc 1/8
—XC8 |Adjustable stroke cylinder/Adjustable extention type| | Piping port size TN — — — — — |[NPT1/8 | NPT 1/8
—XC38 |Vacuum (Rod through-hole) TF - — - - - G1/8 | G118
* Except lock unit, 0.12 MPa for @ 12 and 16; 0.10 MPa for @ 20 to 40 respectively.
Standard Stroke End Lock Specifications
Bore size (mm) | Standard stroke (mm) Bore size (mm) 12 [ 16 | 20 [ 25 | 38 | 40
8 5, 10, 15, 20, 25, 30 Lock position Head end only
12,16 25,50, 75, 100 Holding force (Max.) (N) 29 I 53 I 82 | 125 [ 211 | 329
Backlash 1mm
25, 50, 75, 100, 125, -
20, 25, 32, 40 180, 175, 200 Manual release Non-lock type only

# Strokes other than the above are produced
upon receipt of order.

Theoretical Output

N
Stud Bolt Part No. _ — : H
Bore size Operating | Piston area Operating pressure (MPa)

(mm) direction (mm?) 02 0.3 0.4 0.5 0.6 07

Bore size (mm) Part no. o out 50 10 15 20 25 30 35

IN 37 8 11 15 19 22 26

8 MT-S8 - out 113 23 34 45 57 68 79

12 MT-$12 IN 84 17 25 34 42 50 59

16 MT-S16 . out 201 40 60 80 101 121 141

20 MT-S20 IN 150 30 45 60 75 90 105

out 314 63 94 126 157 188 220

25 MT-S25 Ay N 235 47 71 94 | 118 141 165

32 MT-S32 25 ouT 490 98 147 196 245 294 343

40 MT-S40 IN 358 72 107 143 179 215 251

+ Replacement parts for rod end male thread. 32 ouT 804 161 241 522 402 482 563

+ Rod end nut is attached. IN 603 121 181 241 302 362 422

@ out 1,256 251 377 502 628 754 879

) IN 942 188 283 377 471 565 659

A\ Caution A\ Caution Do not apply a load that is 50 % or more of the theoretical output.

\ Mounting |
* When attaching or removing loads, be sure W ght

to do so while securing the spline rod's
width across flats and not to apply a

! ¢ ()}
rotating torque on the spline nut.
If rotational torque must be applied due to Model Standard stroke (mm) Endlock
unavoidable circumstances, use the table 5 10 15 | 20 | 25 | 30 | 50 | 75 | 100 | 125 | 150 | 175 | 200 |acditonalweight
below to make sure the allowable rotational MTS8 | 36 | 40 | 44 | 48 52056 | — | — | — | — | — | — —
torque is not exceeded. mMTS12] — | — | — | — | 138 157] 175 194] — | — | — 29
B%é] rgl)ze 8 |12 /16|20 |25 |32 40 MTS16] — | — | — [ — [ 186 — | 222] 288 204 — | — | — | — 34
MTs20] — | — | — | — 350 | — 400| 450 | 500 | 549 | 599 | 649 | 699 42
s MTS25| — | — | — | — | 487| — | 547| 608| 669 729 790| 81| 912| 55
'gﬁqu 0.03{0.18/0.38|0.69|1.08(5.75|10.4 MTS32) — | — | — | — | 918| — [1,000]1,083 1,165 | 1,247 [1,330 | 1,412 | 1,495 90
(N-m) MTS40] — | — | — | — [1420| — [1,533]1,645 | 1,758 | 1,870 | 1,983 | 2,095 | 2,208 133
Z 10
4 SvMC



MTS Series

Construction
Basic type
o8 @%?@??7@@18?/@/@@ ()
HIM M
L\ VLK
I N F
FENEEEE Y g | s E— o
@ 12to @ 40
q () @iii@ f 24) 6 3
Rod cross section for 5 @\ :ﬂ !

@12,0 16, @ 20, and @ 25 0000000
=

@ @

Rod cross section for

@32 and @ 40
With end lock
g 12to O 40 ® @ @@ @ 1”0\”9“@\”3\ ”6\@\”4“@ @ ”T(S“\@ ( @
T
\ > "
i1 T 1
/\ Caution I T N
Not able to disassemble. @ @
A special tool is required when disassembling or
reassembling the cylinder. When replacing the
seal, this work needs to be carried out at SMC’s
factory. Please contact SMC sales representatives.
Component Parts
No. Description Material Qty. Note No. Description Material Qty. Note
1 |Rod cover Aluminum alloy 1 Clear anodized 15 |B Urethane 2 28
2 |Head cover Aluminum alloy 1 Clear anodized umper 1 @ 12to @ 40
3 |Cylinder tube Aluminum alloy 1 Hard anodized 16 |Key Carbon steel 1
4 |Piston Aluminum alloy 1 Type C retaining 2 |@ 8: Phosphate coated
5 | Spacer for switch type|  Aluminum alloy 1 Chromated 17 ring for hole Carbon tool steel 1 @12 to @ 40: Phosphate coated
N Stainless steel 1 @ 8: Quenched 18 |Magnet — 1
6 |Spline rod - "
Carbon steel 1 [0 12to@40: QuenchedHard chrome plated 19 |Plug Alloy steel 3 Nickel plated
7 |cushion bolt Stainless steel 1 08 t0_® 16 20 |Hexagon socket head set screw Alloy steel 1 | Black zinc chromated
Carbon steel 1 |@20to @ 40: Zinc chromated 21 |Piston seal NBR 1
8 |End lock bolt Carbon steel 1 |Quenched/Zinc chromated 22 _|Spline seal NBR 1 Rod seal for @ 8
9 |Collar Aluminum alloy 1 Chromated 23 |Collar gasket NBR 1
10 |Spline nut — 1 2 NER 1 a8
11 |Cushion needle Carbon steel 2 Nickel plated Tube gasket 2 @12to @ 40
12 |Cap Copper alloy 1 Nickel plated 25 |Piston gasket NBR 1
13 | Lock piston Carbon steel 1 |Quenched/Hard chrome plated 26 |Cushion seal Urethane 2 @12: NBR
14 |Lock spring Steel wire 1 Zinc chromated 27 |Needle gasket NBR 2
28 |Piston seal for lock NBR 1
29 |Cap gasket NBR 1

O
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Precision Cylinder MTS Series

Dimensions: @ 8

MTS8

Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

Basic type
. 1746 S
3 =
%
@ )
10 | 15=02 4 x M3 x 0.5, effective length 5
2xM3x 0.5
(Port size for axial piping type
g 9=02 2xM3x0.5,
MTS8-0P) wo| T 1 effective length 5
88
<9
<
Q o
3 3 - = NI
Nl o
M2.5 x 0.45 12 41 + Stroke
53 + Stroke
Width across flats 3.5 23 9
0
<
| = =
o)
~
&5 <35 2xM3x0.5
(Port size)
Rod end male thread  widin across flats 35
w0l
M3 x 0.5 88
%
<
. Q
o -
P =s2: = ===2 M3x0.5
<
©
7]
8 |4
24
5.5 24

Stud bolt part no.: MT-S8 Rod end nut part no.: NTJ-006B
Material: Chromium molybdenum steel Material: Carbon steel
(Nickel plated) (Zinc chromated)

O
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MTS Series

Dimensions: @ 12

MTS1 2 Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

Basic type

o &
=B —— %

o
i 4 x M4 x 0.7, effective length 6
19 1402
9.5,
| 7] 4xM4x0.7,
HEN 13 14202 4x @ 3.5 through effective length 7~ 10=02
e | L35 2 x4 x @ 6.5, counterbore depth 3.5
~| T Opposite side also;
=5 ‘
S| @
O el s . %o
] — I R L w| o
= & g . Blg
G - eIES
. 39.5 18 ‘
M3 x0.5 15 77.5 + Stroke
92.5 + Stroke

355 7
33 2 x cushion needle 4.5

gﬁ; &

Width across flats 5

Rod cross section
2xM5x0.8

(Port size)

o
ROd end male thread Width across flats 5 og,
M4x0.7 z
e M4 x0.7
@
I
Q
8
9.5
Stud bolt part no.: MT-S12 Rod end nut part no.: NTP-010
Material: Chromium molybdenum steel Material: Carbon steel
(Nickel plated) (Zinc chromated)
. Width across flats 12
With end lock 25
[T{TT
[to}
- <~
96 + Stroke
111 + Stroke

O
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Precision Cylinder MTS Series

Dimensions: @ 16

MTS16

Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

Basic type
. — %
i B
3 &
4 x M4 x 0.7, effective length 7
19 1502
5 4xM4x0.7,
g° 12 13 15202 4 xQ 3.5 through effective length 7~ 14202
~ 4 2 x4 x @ 6.5, counterbore depth 3.5
- 5 [ Eal (Opposite side also) )
-2 a -3
I ol S
= H s f—— —t—— — — - i
M4 x 0.7, 40.5
16 80.5 + Stroke
96.5 + Stroke
36.5 9
[
335 2 x cushion needle 6
Width across flats 6
w0
: X .
Rod cross section
2xM5x0.8
(Port size)
Rod end male thread Width across flats 6 .
M5 x 0.8 -2
=
5 M5 x 0.8
©
~ - -
Y= 5
10|
1.5 45 4
32

Stud bolt part no.: MT-S16
Material: Chromium molybdenum steel
(Nickel plated)

Rod end nut part no.: NTJ-015C
Material: Carbon steel
(Zinc chromated)

With end lock 95

Width across flats 12

3.5

97 + Stroke

113 + Stroke

O
3
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MTS Series

Dimensions: @ 20

MTS20

Basic type

Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

22 ‘ 24:02 ‘ 4 x M5 x 0.8, effective length 8

o 4xM5x0.8,
215.] 14 15 24w2 4x045through effective length 8
LS ~— 2 x4 x@7.5, counterbore depth 4.5
= I 4‘ (Opposite side also)
2w @
«F oy | o
S : oS
g D e e Sl8
M5 x 0.8 5.5
18 102.5 + Stroke
120.5 + Stroke
495 11
X 47 2 x cushion needle ™1
Width across flats 8 85|
T
<~
2xM5x0.8 < Rod cross section
(Port size)
Rod end male thread 2
Width across flats 8 o:f
=
M6 x 1.0 =
Q
@
S R
Q
1]
12| 45
34.5
Stud bolt part no.: MT-S20 Rod end nut part n T-015A
Material: Chromium molybdenum steel Material: Carbon steel
(Nickel plated) (Zinc chromated)
. Width across flats 14 11.5
With end lock

119.5 + Stroke
137.5 + Stroke

O
3



Precision Cylinder MTS Series

Dimensions: @ 25

MTS25 Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.
Basic type - S
o W
9 e I I
8 B
> &
4 x M5 x 0.8, effective length 8
20 28 =02
M6 x 1.0 16.5 15 28=02
R 4.5 4xM5x0.8,
2|8 4x@ 4.5 through effective length 8 00202
-2|%° 2 x4 x© 7.5, counterbore depth 4.5 "
~ |5 (Opposite side also)
51 : ;
P13 ) & $‘
o -—
+— 11— g < - - L = % ff()\xn
- 5 & ‘
D L4 < &  © o[ ¢
- 57.5 ‘ LLJ
21 109 + Stroke
130 + Stroke
53.5 a2,
51.5 2 x cushion needle J9
Width across flats 11
)
; : o
© & =

Rod cross section

2xM5x0.8
(Port size)

Rod end male thread

Width across flats 11
M8 x 1.25

M8 x 1.25

0137 So1s

[ .5
41.5
Stud bolt part no.: MT-S25 Rod end nut part no.: NT-02
Material: Chromium molybdenum steel Material: Carbon steel
(Nickel plated) (Zinc chromated)
With end lock 12
ey
Width across flats 14
“
[T T T
@ i
T~
- = B N SN

124.5 + Stroke

145.5 + Stroke

%S\VC 16




MTS Series

Dimensions: @ 32

Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

MTS32 5

Basic type g %,,7,7,7,,,,7,7,f”7,
&
O ©
o« 4 x M6 x 1.0, effective length 9
29 38:02 4l
M8 x 1.25
0.2
2 - 2 8 4xM6x 1.0, 0602
EL 5 4 x @ 5.5 through

effective length 9

2 x4 x@ 9, counterbore depth 5.5
(Opposite side also)

0 16h7 o1
08.5H7

|
|
1
44
38:0.2
\
|
\
|
|
|
|
[
|
T
50
38202

ol |
REIA

37 77.5
24 136.5 + Stroke
160.5 + Stroke
73.5 18
695 2 x cushion needle RALN

Width across flats 14

****** O —r @

Rod cross section

PZs\

2 x (Re, NPT, G) 1/8
7 7.
5 (Port size)
Rod end male thread e
5
" o9
Width across flats 14 N M10x 1.25
M10 x 1.25 =
Q
«© © A
w
= o
Q i ” S
15 17
175 75
T Rod end nut part no.: NT-03
49 Stud bolt part no.: MT-S32 Material: Carbon steel
Material: Chromium molybdenum steel (Zinc chromated)
(Nickel plated)
With end lock 13

Width across flats 14

2

153.5 + Stroke

177.5 + Stroke

SMC

O



Precision Cylinder MTS Series

Dimensions: @ 40

Note) Spline rod’s width across flats have nothing to do with the position of the body mounting face.

MTS40 A >

O

Basic type

36:02
[
|
1
|
|
I
1
|
|
|
|
|
T

29 50202 4 x M6 x 1.0, effective length 9
M10x 1.5
g 4xM6x1.0,
SES 4 x @ 5.5 through effective length 9
O:' = 20.5 20 50202 2 x4 x @9, counterbore depth 5.5 02
s|=2 55 (Opposite side also) L.‘
|2 -
SIES]

]
@

|
{bt*

|

|

|

|
47
42:02

H

54
42202

S N a— L e
<

¢ ©

47 90
26 151 + Stroke
177 + Stroke

86
a1 ) 16.5,
2 x cushion needle 12.5
Bt

Width across flats 17

D
Ev=| M
(= © @ N
Rod cross section

2x (Re, NPT, G) 1/8

12

~

8.5

| (Port size)
Rod end male thread
8§
o3
Width across flats 17 ~ M12 x 1.25
=
M12x1.25 &
Q
g JEHE 2
oy B4+
7
18 ‘
[DELLEN
20.5 8.5
55 Stud bolt part no.: MT-S40 Rod end nut part no.: MCN-NT-04

Material: Carbon steel

Material: Chromium molybdenum steel (Zinc chromated)

(Nickel plated)

o
3

With end lock

Width across flats 16
“
(R ==

172 + Stroke

198 + Stroke

%S\VC 18



MTS Series
Auto Switch Mounting 1

Auto Switch Proper Mounting Position (Detection at Stroke End) and Its Mounting Height

D-A9[] D-A9CIV
D-M9o] D-M9oIV
D-MoOW D-M9OWV
D-M9[JA D-M9JAV
A B
o
qe
1
o]
I N Operating Range (mm)
R‘o -
Auto switch model Bore size
8 12 16 20 25 32 40
D-A9L1/A9CIV 5 6 75 | 75 8 7 8
D-F8[] D-M9LI/M9LIV
D-M9CIW/MOLIWV 30 | 45 4 45 5 45 | 55
D-M9LJA/MOLIAV
A B, D-F8[J 2.5 4 45 | 45 | 45 | 45 5
F_‘ + Since this is a guideline including hysteresis, not meant to be
<) guaranteed. (Assuming approximately 30% dispersion.)
" (o] ) T There may be the case it will vary substantially depending on an ambient
environment.
Auto Switch Proper Mounting Position (mm)
Bore Reed auto switch Solid state auto switch 2-color indicator solid state auto switch

size D-A9C] D-A9CIV D-M9CI D-M9CIV D-F80 D-M9LIW, D-M9CIA [D-MIIWY, D-M9TIAV.
mm| A[BJ]c|A[B[H | A[B[C|A[B[H |A[B|[H|A[B[C|[A]B][H
8 | 3 | 25| 16 |36 | 25 | 15 | 32 [ 21 [ 20 [ 32 | 21 [175| 18 | 7 [ 25 [ 32 | 21 |20 | 32 | 21 [175
Note) Adjust the auto switch after confirming the operating conditions in the actual setting.

Auto Switch Mounting Stroke for @ 8

Piping direction Mounting condition Applicable auto switch Strokellmm) Note
5 10 15 20 25 30
Standard piping type 2 pcs. on same side | p-A9C] X X X O @) O @
D-M9(J, D-M9TIW, D-M9LIA X X O @) O O (2
D-A9LIV X X X ®) O ®)
1 pc. each on 2 sides| D-A9[] X O O O O O 2)
2x port size D-M9L], D-M9IW, D-M9CIA [@) @) [@) @) [@) [@) )
= D-ASLIV x o] ololo]o
Axial piping type 2 pes. on same side | D-A90 X X X O ®) O (2
D-M901, D-M9IW, D-M9JA X X O O O O )
D-A90IV X X X ©) O O
D-M9CIV, D-MOTIWV, D-MOJAV X X O O O O
D-F80J O [©) O ©) O ®)
1 pc. each on 2 sides D-A9C] X O O ©) @) O (2)
D-M9], D-M9CIW, D-M9CIA O O O O O O )
) D-A9CIV X @) @) @) @) @)
2x port sizo D-MOLV, DMOCWV,DMCAV| O | O | O | O | O | O
D-F8[] O @) O ®) O O
Note 1) With the standard piping type, solid state auto switches D-F80, D-M90V, D-M9OWV and D-M9OAV with O -~ Mountable
perpendicular electrical entry cannot be mounted due to the interference of the fitting and speed controller. X -+~ Not mountable

Note 2) When mounting auto switches with in-line electrical entry, allow a space of 10 mm or more at the rear end to prevent
lead wire interference.

10 mm or more

19 2
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Auto Switch Mounting MTS Series

Auto Switch Proper Mounting Position (Detection at Stroke End) and lts Mounting Height

D-A9C]
D-M9C
D-M9CIW
D-M9CIA
A ‘ B
i
© ou S==i
s ——— —I
@ @ =3
X
9 12/16/20
FL,
‘ i GF ol
i,gﬂ 1
Ra |69
@ 25/32/40
D-A9CIV
D-M9CIV
D-M9CIWV
D-M9TJAV
A ~B.
@ oW Fe==Er
g ——— —
© © s
@ 25/32/40
Auto Switch Proper Mounting Position (mm)
Bore Reed auto switch Solid state auto switch 2-color indicator solid state auto switch
size D-A9C] D-A9CIV D-M9C] D-M9CIV D-M9CIW/D-M9LJA |  D-MOCIWV/D-M9LIAV
(mm) [ A B Cc A B Hs Hv A B C A B Hs Hv A B C A B Hs Hv
12 | 42 1565 | 355 | 42 155 | 13 | 18 46 19.5| 315 | 46 195 | 15 | 20 46 19.5 | 31.5 | 46 195 | 15 | 20
16 | 435 | 17 37 435 | 17 15 | 20 475 | 21 33 475 21 17 | 22 475 | 21 33 475 21 17 | 22
20 | 595 | 23 43 59.5 | 23 17 | 225 | 635 |27 39 63.5| 27 19 | 245 | 635 27 39 63.5| 27 19 | 245
25 | 63 26 46 63 26 20 | 235 | 67 |30 42 67 | 30 22 | 255 | 67 30 42 67 | 30 22 | 255
32 | 845 | 32 52 84.5 | 32 23 | 26,5 | 885 36 48 88.5| 36 25 | 285 | 885 36 48 88.5| 36 25 | 285
40 | 985 | 325|525 | 985|325 | 28 |28 |102.5|36.5| 485 |1025| 365 | 30 | 30 |1025| 36.5 | 485 |[1025| 365 | 30 | 30
Note) Adjust the auto switch after confirming the operating conditions in the actual setting.
|
: Other than the applicable auto switches listed in “How to Order”, the following auto switches can :
" be mounted. I
1 " Electrical entry Applicable bore size 1
. Auto switch type Model (Fetching direction) Features (mm) "
I D-F8N 1
1 Solid state D-F8P Grommet (Perpendicular) | With indicator light @ 8to @40 1
1 D-F8B 1
1 Normally closed (NC = b contact) solid state auto switches (D-M9LIE(V)) are also available. For details, refer to page 1308. 1
Lo o o o o o o e e e e e e e e e e e e e e e e e e e e - |
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MTS Series
Auto Switch Mounting 2

Caution on Installing in Close Proximity to Each Other

A\ Caution

-

. When cylinders are used in close proximity to one another as in mounting patterns (1) through (4), the magnetic force of the

auto switch magnets in cylinder B may have an effect on the operation of the auto switches on cylinder A. The mounting pitch
of cylinders should be at least the values given in the table below.
When using cylinders with different orientations or bore sizes in proximity to one another, consult with SMC.

Mounting type (1)

Cylinder A

Mounting type (2)

Cylinder B Cylinder A

Auto switch position

Auto switch position

Cylinder B

g 12 to @ 40

Mounting type (1)

Mounting type (2)

Mounting type (3)

Cylinder A Cylinder B Cylinder A Cylinder B
/ Auto switch gosmon/ Auto switch posil\on/
e ‘ \
P P i ™ i ™
d d
L L

Mounting type (4)

(): Denotes the values of D-A9C1V, D-M9JV, D-MOCIWV and D-M9LJAV.
If cylinders are used with a mounting pitch less than shown above, they must
be shielded with iron plates or the separately sold magnetic shielding plate (part

: Gylinder A Cylinder A
. . . ; Auto switch position Auto switch position
Dimensions by Mounting Type (mm) ! / Cylinder B Cylinder B
; , e | e
Bore size Auto switch (1) (2 ;
(mm) model L d L d 3 i /‘7 o VAN 4 /\7
D-A9(], D-A9C1V 27 (37) | 5(15) 15 0 ; x>
D-M90J, D-M9IV 27(39) | 5(17) | 15 0 : d d
8 |D-F8O 47 25 15 0 i L L
D-M9JW, D-M9IWV i i i i
D-M9OA, D-MoAv | 27 9| 5017 | 15 0 i Dimensions by Mounting Type (mm)
(): Denotes the values of D-A9CV, D-M9CIV, D-MOTIWV and D-MITIAV. ! [Boresize|  Auto switch () () () (4)
po| (mm) model L|d|L|d|L|d|L]|d
: D-A9C], D-A9LV 28 | 0 [28(43] (15| 18 | 0 |18(33)] 0(15)
' | 12 [D-M9D, D-M9TV
: D-M9CIW, D-MIIWV| 28 | 0 |[33(45)| 5(17)| 18 | 0 |28(38)|10(17)
3 D-M9CIA, D-M9CJIAV
| D-A90], D-A9CIV 32 | o |2@n| o)) 22 | o |20 o)
! | 46 [D-Mom, D-MeTV
} D-M9CIW, D-MOOWV| 32 | 0 [37(49)[ 5(17)| 22 | 0 |2(39[10(17)
' D-M9CIA, D-MICIAV
} D-A90], D-A9CV 38| 0 (33| 0015 26 | 0 |%(1)| 0(15)
3 20 |D-M9C, D-MOOIV
| D-M9CIW, D-MOCIWV| 38 | 0 (38(53)| 0(17)| 26 | 0 |56(63|30(37)
i D-M9CIA, D-M9CIAV
: D-A9(], D-A9CIV 40 | 0 |40(5)] (15| 32 | 0 |267)]| 0(ts)
© | 25 [D-M9D, D-M9OV
i D-M9CIW, D-MOCIWV| 40 | 0 |[50(57)[10(17)| 47 | 15 |72(74)|40(42)
i D-M9CIA, D-M9CIAV
: D-A9C], D-A9CV 50 | 0 [50(61)| 0(11)] 38 | 0 |33 0(15)
! | 32 [D-Med,D-MeCV
! D-M9CIW, D-MICIWV| 50 | 0 |[35(63)| 5(13| 38 | 0 |48(55)|10(17)
i D-M9CIA, D-M9CIAV
3 D-A90], D-A9CIV 54 | 0 |s4(64] 0(10)| 48 | 0 [48(63)]| 0(15)
t | 40 [p-Mom,D-MeTV
} D-M9CIW, D-MOCWV| 54 | 0 |59(66)[ 5(12)| 48 | 0 |63(70)|15(22)
! D-M9CIA, D-MICIAV

no.: MU-S025). Please contact SMC for further information.

2. Avoid wiring patterns in which bending stress and pulling force are repeatedly applied to the lead wires.
When a bending stress is repeatedly applied to the lead wires, be sure to secure the lead wire close to the switch and to maintain a

bending radius of R40 to R80 or more as a guideline.

Applying a stress or pulling force to the connection part of a lead wire and an auto switch may cause broken wires, or a sheath to be
dropped outs. Be sure that no force of any kind is applied to the connection part.

21
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MTS Series

Al

Caution on Using End Lock Type

Specific Product Precautions

Be sure to read this before handling the products.

Operating Precautions |

\ Relation to Cushion

/A Caution

1. Do not use 3 position solenoid valves.

N

w

Avoid use in combination with 3 position solenoid valves
(especially closed center metal seal types). If pressure is
trapped in the port on the lock mechanism side, the cylinder
cannot be locked.
Furthermore, even after being locked, the lock may be
released after some time, due to air leaking from the solenoid
valve and entering the cylinder.

. Back pressure is required when releasing the
lock.
Before starting operation, be sure to control the system so that
air is supplied to the side without the lock mechanism. There is
a possibility that the lock may not be released. (Refer to the
section on releasing the lock.)

. Release the lock when mounting or adjusting the
cylinder.
If mounting or other work is performed when the cylinder is
locked, the lock unit may be damaged.

4. Operate with a load ratio of 50% or less.

(3]

o

If the load ratio exceeds 50%, this may cause problems such
as failure of the lock to release, or damage to the lock unit.

. Do not operate multiple cylinders in
synchronization.
Avoid applications in which two or more end lock cylinders are
synchronized to move one workpiece, as one of the cylinder
locks may not be able to release when required.

. Use a speed controller with meter-out control.
It may not be possible to release the lock with meter-in control.

7. Be sure to operate completely to the cylinder

stroke end on the side with the lock.
If the cylinder piston does not reach the end of the stroke,
locking and unlocking may not be possible.

Operating Pressure

/A Caution

1. Apply air pressure of at least that shown in the table below to

the port on the lock mechanism side. This is necessary to
release the lock.

Bore size (mm) Operating pressure (MPa)

12,16 017

20, 25, 32, 40 0.15

Exhaust Speed

/A Caution

1. Locking will occur automatically if the pressure applied to the

port on the lock mechanism side falls to 0.05 MPa or less. In
the cases where the piping on the lock mechanism side is long
and thin, or the speed controller is separated at some distance
from the cylinder port, the exhaust speed will be reduced. Take
note that some time may be required for the lock to engage.

In addition, clogging of a silencer mounted on the solenoid
valve exhaust port can produce the same effect.

ACautlon

1. When the cushion valve on the lock mechanism side is closed
or nearly closed, the spline rod may not reach the stroke end,
and consequently the lock may not engage. Moreover, if the
lock does engage when the cushion valve is nearly closed, it
may not be possible for the lock to release. Therefore, the
cushion valve should be adjusted properly.

\ Releasing the Lock

AWarnmg

. Before releasing the lock, be sure to supply air to the side
without the lock mechanism, so that there is no load applied to
the lock mechanism when it is released. If the lock is released
when the port on the other side is in an exhaust state, and with
a load applied to the lock unit, the lock unit may be subjected
to an excessive force and may be damaged.

Furthermore, sudden movement of the spline rod is very
dangerous.

\ Manual Rel

A\ Caution

. Insert the bolt, screw it into the lock piston, and then pull it to
release the lock. If you stop pulling the bolt, the lock will return
to an operational state. Thread sizes, pulling forces and
strokes are as shown below.

-

Bore size (mm) Thread size Pulling force (N) Stroke (mm)
12,16 M2 x 0.4 x 15 L or more 2 1.5
20, 25, 32 M3 x 0.5 x 30 L or more 3 2
40 M3 x 0.5 x 30 L or more 4 3

* Remove the bolt for normal operation. It can cause lock malfunction or faulty
release.
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A\ Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment
damage. These instructions indicate the level of potential hazard with the labels of

“Caution,” “Warning” or “Danger.” They are all important notes for safety and must be
followed in addition to International Standards (ISO/IEC) ", and other safety regulations.

Danger indicates a hazard with a high level of risk
which, if not avoided, will result in death or serious
injury.

Warning indicates a hazard with a medium level of risk
which, if not avoided, could result in death or serious
injury.

Caution indicates a hazard with a low level of risk
which, if not avoided, could result in minor or moderate
injury.

A Danger:
/A Warning:

/\ Caution:

/\ Warning

1. The compatibility of the product is the responsibility of the person
who designs the equipment or decides its specifications.
Since the product specified here is used under various operating
conditions, its compatibility with specific equipment must be decided by
the person who designs the equipment or decides its specifications based
on necessary analysis and test results. The expected performance and
safety assurance of the equipment will be the responsibility of the person
who has determined its compatibility with the product. This person should
also continuously review all specifications of the product referring to its
latest catalogue information, with a view to giving due consideration to any
possibility of equipment failure when configuring the equipment.

L

Only personnel with appropriate training should operate machinery
and equipment.

The product specified here may become unsafe if handled incorrectly.
The assembly, operation and maintenance of machines or equipment
including our products must be performed by an operator who is
appropriately trained and experienced.

©

Do not service or attempt to remove product and machinery/

equipment until safety is confirmed.

. The inspection and maintenance of machinery/equipment should only
be performed after measures to prevent falling or runaway of the driven
objects have been confirmed.

. When the product is to be removed, confirm that the safety measures as

mentioned above are implemented and the power from any appropriate

source is cut, and read and understand the specific product
precautions of all relevant products carefully.

Before machinery/equipment is restarted, take measures to prevent

unexpected operation and malfunction

n

w

&

Our products cannot be used beyond their specifications.

Our products are not developed, designed, and manufactured to be

used under the following conditions or environments.

Use under such conditions or environments is not covered.

. Conditions and environments outside of the given specifications, or use
outdoors or in a place exposed to direct sunlight.

. Use for nuclear power, railways, aviation, space equipment, ships,

vehicles, military application, equipment affecting human life, body, and

property, fuel equipment, entertainment equipment, emergency shut-off

circuits, press clutches, brake circuits, safety equipment, etc., and use

for applications that do not conform to standard specifications such as

catalogues and operation manuals.

Use for interlock circuits, except for use with double interlock such as

installing a mechanical protection function in case of failure. Please

periodically inspect the product to confirm that the product is operating

properly.

N

=4

A\ Safety Instructions

1) ISO 4414: Pneumatic fluid power — General rules and safety
requirements for systems and their components.
ISO 4413: Hydraulic fluid power — General rules and safety
requirements for systems and their components.
|IEC 60204-1: Safety of machinery — Electrical equipment of machines
(Part 1: General requirements)
ISO 10218-1: Robots and robotic devices - Safety requirements for
industrial robots - Part 1: Robots
etc.

/A Caution

We develop, design, and manufacture our products to be
used for automatic control equipment, and provide them
for peaceful use in manufacturing industries.

Use in non-manufacturing industries is not covered.
Products we manufacture and sell cannot be used for the
purpose of transactions or certification specified in the
Measurement Act.

The new Measurement Act prohibits use of any unit other
than S| units in Japan.

Limited warranty and
Disclaimer/Compliance
Requirements

The product used is subject to the following “Limited warranty
and Disclaimer” and “Compliance Requirements”.Read and
accept them before using the product.

Limited warranty and Disclaimer

1. The warranty period of the product is 1 year in service or 1.5
years after the product is delivered, whichever is first. ? Also,
the product may have specified durability, running distance
or replacement parts. Please consult your nearest sales
branch

For any failure or damage reported within the warranty
period which is clearly our responsibility, a replacement
product or necessary parts will be provided. This limited
warranty applies only to our product independently, and not
to any other damage incurred due to the failure of the
product.

Prior to using SMC products, please read and understand
the warranty terms and disclaimers noted in the specified
catalogue for the particular products.

n

w

2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after
it is delivered. Also, even within the warranty period, the wear of a
product due to the use of the vacuum pad or failure due to the
deterioration of rubber material are not covered by the limited
warranty.

Compliance Requirements

1. The use of SMC products with production equipment for the
manufacture of weapons of mass destruction (WMD) or any
other weapon is strictly prohibited.

. The exports of SMC products or technology from one country
to another are governed by the relevant security laws and
regulations of the countries involved in the transaction. Prior
to the shipment of a SMC product to another country, assure
that all local rules governing that export are known and
followed

n

Be sure to read “Handling Precautions for SMC Products” (M-E03-3) before using.
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