Rotary Actuator

Series CRA1
Rack & Pinion Style/Size: 30, 50, 63, 80, 100

Models with cushion or with
solenoid valve available.

(Only sizes 50 or larger are available.)

CRB2

. . . CRBU2
Angle adjustment is possible.
Size 30:-eecreeeeeenes Fine angle adjuster is RB1
standard equipment.

Size 50 or larger---Angle adjustable type MSU
Auto switch is mountable. CRJ

Adjustment of switch location is easy RA1
with rail mounting.

2 EHEEHS

Series Variations
\ Fluid | Air \

Hydraulic oil ‘ ‘ Page ‘ CRO2

‘ Size ‘

2
(72
o

30 50 63 80 100 50 63 80 100
90°

100° msz
180°
190°

Rotating angle

(=)
=
=}
=
>

=
7]
=]
>

=
=
o

Single shaft S

Double shaft w

Shaft type == Single shaft with four chamfers | X
Y

z

Double shaft key
Double shaft with four chamfers

Standard

P218
to
P246

None
Air cushion

Cushion

1

With auto switch
Angle adjustable type
With solenoid valve
Variations == Clean series ‘11-
Copper-free and fluorine-free (Standard) {20~
With One-touch fittings
Flange

M ‘ ing bracket H Foot

Single shaft

Single shaft with four chamfers
Double shaft key

Shaft type == Double shaft with four chamfers
Single round shaft

Double shaft (Round, With four chamfers)
Double round shaft

A« |AN<|X|®| | M

P221
to
P223

Shaft end form
Pattern == End of rotation
Port location

Made to Order

r248 | |D-[]

to
P268

Shaft, Bolt, Parallel key stainless steel spec. =X

Both sides angle adjustable -X1
One side angle adjustable, One side with cushion -X1

6
Operating temp. H Heat resistance 100°C  -X7
0
1

Fluororubber seal -X16
+ For details, refer to the SMC website.
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Rotary Actuator

Series CRA1

Rack & Pinion Style/Size: 30, 50, 63, 80, 100

Series CRA1 rack & pinion style ¢ 50 to g 100
products have been remodeled for a lightweight

How to Order design. Please refer to page 194 for details.

Mounting style

Il [ B [Basicstyle] Rotating angle
) i {Ptnamg

Porte opatt -
Refer to pages 221 and 223 for m

the rod-end shape variations.

m CRA1[B] 30 -[90]—[ |
crA1[B][S|[ [ I50]-[eo][ ]-[ ]

- Made to Order or port type

Mounting style Refer to page 220 for Made to
- e 9 - Y Order.
- B Basic style -
b L*| Foot style Nil Re
F | Flange style XF * G
XN * NPT

# For part numbers, refer to
the tables below. * These cannot be combined
with Made to Order.

s Shaft type + Except the air-hydro type.
Single shaft * Except size 30.
Standard T Double shaft
Single shaft with Air cushion
X | tour chamfers [ Nil_] None
Option | Y | Double shaft key
z Double shaft with * For pneumatic type only.
four chamfers

* Refer to page 222 for the Rotating angle

rod-end shape variations. 90 90°
P Type Standard =
= = 180 180
.!ﬂ._ArTe:m:tlc oot 100 | 100°
[ | Arhydo | SO W
Pattern 50
Nil | Standard | 63
P | Combinaton of Simple 1o Order | 80
= Refer to pages 248 to 268 for details. 100
Foot Bracket Part No.
| Size Foot bracket Description Mounting screws included in foot bracket
= _@ 30 CRA1L30-Y-1 M5x0.8 x25
50 CRA1L50-Y-1 Foot bracket 2 pcs. M8 x 1.25 x 35
63 CRA1L63-Y-1 Mounting thread: 4 pcs. M10x 1.5 x40
80 CRA1L80-Y-1 Collar * 14 pcs. M12 x 1.75 x 50
100 CRA1L100-Y-1 M12 x 1.75 x 50

= Size 30 does not include collars.
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Rotary Actuator with Auto Switch

Series CDRA1

Rack & Pinion Style/Size: 30, 50, 63, 80, 100

Series CDRA1 rack & pinion style g 50 to 8100 products
have been remodeled to support the compact auto switch | [cRp2
HOW to Order D-M90C model. Please refer to page 194 for details. -z

Mounting style Shape type Rotating angle CRBU2

B [Basic style| Double shaft [ 90 [ 90° |
F?;I;::t%: Refer to pages 221 and 223 for CRB1
MSuU

the rod-end shape variations.

mcnam 30 —[00]—[J7oW| |-[ |

Size 50 to 100 CDRA1 B] 50]-[90] |-[usowW] |-[ | CRAT
Built-in magnet Size Number of auto switches l Made to Order
Mounting style D s [ ipo | or port type

- N 63 _ Refer to page 220 for
Fe t f foot 3
B _ Basic style bfarclz;’refn;’?:e: e021800 30 .Iﬂ. Made to Order. CRQZ
L* Foot style d pag g Note) Maximum number of auto =
F Flange style Shaft type 100 switches mountable is two. N'I* Re MSQ
S [_Single shatt Rotating angle h X G
Standard \y—p5 bie shaft 90 90° Auto sw|t_ch ) XN NPT
Single shaft with Standard 180 | 180° + For the applicable auto switch « These cannot be MSZ
four chamfers 100 [ 100° model, refer to the table below. combined with Made
i { to Order.
Option | Y | Double shaft key Option 9 . - CRO2X
Double shaft with 190 | 190 # E‘yf:m the air-hydro MSQX
four chamfers Pattern Al hi « Except size 30.
= Refer to page 222 for the rod-end Nil | Standard Ir cusnion MRQ
shape variations. Type p | Combination of Slrnple [N ] None |
Nil Pneumatic p toOrder| | C* | Withaircushion |
H Air-hydro * Refer to pages 248 to 268 * For pneumatic type only.
. . for details.
Applicable Auto Switches/refer to pages 807 to 856 for further information on auto switches.
= o
. E’ » Load voltage Auto switch model leiglnl(rr?\) )
Type Special function Electrical | 5| Wiring Pre-wired Applicable load
entry | 8| (Output) e e Size 30 Size 5010100 | 05| 3 | 5 |none|cONECtor
=] "
= Perpendicuiar| In-line | In-line | (Nil)| (L) [(2) | (N)
3-wire (NPN) F7NV | F79 F59 ® O —| O o
- 5V, 12V IC circuit
a3 3-wire (PNP)| 24V — |F7PV | F7P F5P ® 00— O
S Grommet
3 — 12v F7BV J79 J59 ® |0 O — O
2 2wire |—| — J100v20v| — | — | J51 ® 0 —| — | —
3 Connectoryes| 12v Jroc | — — |eej0j® — Relay,
® 3-wire (NPN) FINWV| F7oWw | Fsow | @ (@ |O|—| O | PLC
s | . 5V, 12V IC circuit
@ | Diagnosis indication (2-color) 3-wire (PNP) o4y o — |F7PW| F5pWw | @ |@|O|—| O
% Grommet v F7BWV| J7ow | Jsow [ @ (@ [O|—| O |
@ | Water resistant (2-color) 2-wire F7BAV **|F7BA**| F5BA*™* | — |@ |O|—| O
Diagnosis output (2-color) 4-wire (NPN) 5V, 12V — F79F F59F ® |0 O|— O |IC circuit
Sire (\PN equiv) | — | 5V — — | A76H | A56 [ BK ) —| — [ICcircuit| —
Grommet | Y68 —| — | 200v |A72 | A72H — e e ——| — |
- || 100V |A73 |A73H| — (@ |@|@|—| —
£ No 100 V or less| A8O A80H — ® @ |—|—| — |Ccircu
H — Connector 12v A73C — — ® 000 — Relay,
o G s o — —T— — | PLC
€ rommet 2wire — A53 e 00
e Connector|No A80C — — ® @ @ ® — Coicut
& [Ves| 24V v — | — | As4 @ |@|@[—| — |
Grommet |No 12V |200Vorless] — — A64 o e ——| —
L — — — A67 ® |® —|—| — |Ccircut| PLC
Diagnosis indication (2-color) Yes — — |A79W — A59W o e —|—| — — |Relay, PLC
+x Although it is possible to mount water resistant type auto switches, note that the rotary actuator itself is not of water resistant construction.
* Lead wire length symbols: 0.5 m ... Nil (Example) A73C * Auto switches marked with “O” are made to order specifications.

L (Example) A73CL
Z (Example) A73CZ
-+ N (Example) A73CN
* Refer to page 225 for applicable switches other than those indicated above.
# Auto switches are shipped together, (but not assembled).

Refer to pages 843 and 844 for detailed solid state
auto switches with pre-wired connectors.
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Series CRA1

Specifications
Type Pneumatic Air-hydro
Size 30 [ 50 [ 63 [ 80 [ 100 | 50 [ 63 [ 80 | 100
Fluid Air (Non-lube) Hydraulic oil
Max. operating pressure 1.0 MPa
Min. operating pressure 0.1 MPa
Ambient and o .
fluid temperature 0 to 60°C (No freezing)
Cushion None Not attached, Air cushion None
Output (N-m) " 19 |93 | 17 | 32 | 74 |93 | 17 | 32 | 74
Allowable surge pressure — 1.5 MPa
Backlash @ Within 1°
Tolerance in rotating angle | — * gD

Note 1) Output under the operating pressure of 0.5 MPa. Refer to page 32 for further information.
Note 2) Since CRA1030 has a stopper installed, there is no backlash produced under pressure.

Allowable Kinetic Energy/Safe Range of Rotation Time

Allowable kinetic energy Adjustable range of
—— rotation time safe
Model Allowable.klnenc .energy (.J)Nom Sushien englo |r.1 opt.erauon
Without cushion | With cushion Rotation time (s/90°)
CRA10OW 30 0.01 — — 02to1
Made to Order CRA100 50 0.05 0.98 35° 02102
(Refer to pages 248 to 268 for details.) CRA10O 63 0.12 150 35° 02t03
Symbol | Specifications/Description |Applicable sheft type CRA10O 80 0.16 2.00 35° 02to4
= Shaft type variations SXY.ZTJK CRA100100 0.54 2.90 35° 02to5
XA1 to XA24| Shaft pattern sequencing | SWY Note) Allowable kinetic energy of the bumpers equipped model
XA33 to XA59| Shatt pattern sequencing Il |XZT.JK The maximum absorbed energy under proper adjustment of the cushion needle.
XC7 | Reversed shaft SWXTJ
XC8 to XC11| Change of rotation range SWY
XC30 | Fluorine grease SWXYZTJK
e Char‘\ge o}f ro@ion range and Sy Weight/Standard (ka)
rotation d"ec"or' of shaft Model Standard weight Additional weight
\C37 to Xeag| Can9e ©f rotation range and | ode 90° 180° Foot bracket | Flange bracket
angle adjusting direction
N CRA1BW 30 0.3 0.4 0.1 -
Change of rotation range and
XC47 to XC58| angle adjusting direction SWY CRA1BW 50 15 1.7 0.3 0.5
(Angle adjusting screw is equipped on the left) CRA1BW 63 25 3 05 0.9
XC59 to XC61| Change of port direction SWXYZTJK CRA1BW 80 4.3 5 0.9 1.5
XC63, XC64 | One side air-hydro, One side air |SW,X,Y,ZTJK CRA1BW100 8.5 9.5 12 2
X6 Stainless steel for main parts| S,W.X,Y,Z,T,J K
X7 * | Heat resistant type (100°C)  |SW.XY.ZTJK
X10 | Both sides angle adj type|SWXY.ZTJK
X11 One side angle adjustable, One side cushion | SW.X.Y,ZT,J K
X16 | Fluororubber seal SWXYZTIK Weight/With Auto Switches and Solenoid Valves (kg)

* X7: Not available for the built-in magnet type.

Symbol

220

Size Additional weight
With 2 auto switches With solenoid valve *
30 0.1 —
50 0.2 0.2
63 0.4 0.2
80 0.6 0.2
100 0.9 0.2

+ Weight of the solenoid valve is not included. Refer to page 235 concerning weight of the

solenoid valve.
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With One-touch Fittings

CRA1[Mounting] [Shaft type| [ Size | F{ "aria? | [Suffix symbol

With One-touch fittings

Piping steps and installation space are saved by One-touch fittings
built in the connection ports.

Specifications

Applicable size 30, 50, 63
Type Pneumatic
Max. operating pressure 1.0 MPa
Min. operating pressure 0.1 MPa
Auto switch Mountable

Refer to pages 228, 230 and 232 for the dimensions.

Applicable Tubing Specifications

Size 30 50 63
Applicable tubing O.D. [-Z) 06
Applicable tubing material Nylon, Soft nylon, Polyurethane

Shaft Type Variations/Without Key Grooves (Size 30)

Rotary Actuator .
Rack & Pinion Style Series CRA1

Clean Series

11-CRA1[Mounting][Shaft type] Rotating ] [sutfix symbol|

Clean Series

Vacuum ports are equipped to prevent dust from being produced from the

rod part of the rotary actuators.

Specifications

lx}
NX
=
N

For further specifications, refer to “Pneumatic Clean Series” catalog.

Applicable size 30, 50 CRBUZ
Type Pneumatic
Max. operating pressure 1.0 MPa CRB1
Min. operating pressure 0.1 MPa |:
Auto switch Mountable MSU
CRJ

Refer to “How to Order” on pages 218 and 219.

1

Specifications

Shaft Type:T, J, K

Size 30

Type Pneumatic

[
CLIRA1 |Mounting| |Shaﬂ type| 30 —| Rotating angle

Single round shaft (T), Double round shaft (K),

Shaft type Double shaft/(Long shaft without key and with

four chamfers) (J)

Shaft type Cushion None
i Single round shatt Auto switch Mountable
Double shaft (Long shaft without . -
J key and with four chamfers) Mounting Basic style, Foot style
K Double round shaft = Refer to page 220 for other specifications.
Dimensions (mm)
Shaft type| T (Single round shaft) J (Double shaft/Long shaft without key and with four chamfers) K (Double round shaft)
a8gs 08g6 08gs
il Ll
E o0 | o0 | e
s ° oS ° 2 _@_
2 * * L4 + o ¢ ¢ 8
° %
& 3
™
28gs
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Series CRA1

Shaft Variations/Without Keyway (Size 50 to 100)

Specifications

Shaft Type:T, J, K

CIRA1 |Mounting ||Shaft type | m Rotating angle ||

Air cushion

pages 218, 219, 234 and 240.

Shaft type
T Single round shaft
Double shaft (Long shaft
J - |without key and with our chamfers)
K Double round shaft

[N ] None |
With air cushion

Refer to “How to Order” on

Size 50, 63, 80, 100

Type Pneumatic \ Air-hydro

Fluid Air (Non-lube) \ Hydraulic oil
Single round shaft (T), Double round shaft (K),

Shaft type Double shaft/Long shaft without key and with

four chamfers (J)

Cushion Not attached, Air cushion \ None

Auto switch Mountable

Mounting Basic style, Foot style

Note) Except flange style.

= Refer to page 220 for other specifications.

Dimensions (mm)
Shaft type T (Single round shaft) J (Double shaft/Long shaft without K (Double round shaft)
key & with four chamfers)
2D oD oD
T : T e It
=)
Configuration E% — > %
z = i Ie
oD
Size D (g6) H D()| H M N uu D (g6) H uu
50 15 36 15 36 20 15 118 15 36 134
63 17 41 17 4 22 17 139 17 Al 158
80 20 50 20 50 25 20 167 20 50 192
100 25 60 25 60 30 25 202 25 60 232

« Refer to page 230 for other specifications.
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Shaft Variations (Size 30)

Rotary Actuator

Rack & Pinion Style Series CRA1

C[JRA1Mounting ||Shaft type|3o -| Rotating angle

Specifications

Refer to “How to Order” on pages 218 and 219.

Shaft type

S

Single shaft key

Single shaft with
four chamfers

Double shaft key

X
Y
z

Double shaft with
four chamfers

Shaft Type: S, X,Y, Z

S (Single shaft key)

Size 30

Type Pneumatic
Max. operating pressure (MPa) 1.0 MPa
Min. operating pressure (MPa) 0.1 MPa

Single shaft key (S), Single shaft with four chamfers (X),

Shaft type

Double shaft key (Y), Double shaft with four chamfers (Z)
Mounting Basic style, Foot style
Auto switch Mountable

« Refer to page 220 for other specifications.

lx}
NX
=
N

=[xz
2|82

[x]
=
[

lx}
NX
>
=

25

o
-
65

X (Single shaft with four chamfers)

Y (Double shaft key)

Z (Double shaft with four chamfers)

B

&

53

-
-
%0

28gs

25
jo—

25
e

08gs

o0

y

b
/f
.

13

63

10
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Series CRA1

Rotation Range of Keyway

If air pressure is applied from the A port side of the direction indication label, the shaft rotates clockwise. If air pressure is applied from the B port

side, the shaft rotates counterclockwise.

Size: 30

Key

Direction indicaing label

Size: 50 to 100

Direction indicating label

Angle adjustment range +3°

Angle adjustment range 3°
Angle adjustment range +3°

Stopper screw B,

Stopper screw Al

Angle adjustment range £3° | R X e,
oS
Rotaio®™

- Stopper screw A: For end adjustment in clockwise direction
- Stopper screw B: For end adjustment in counter clockwise direction

How to Set Rotation Time

Even if the torque that is generated by the rotary actuator is small, the
parts could become damaged depending on the inertia of the load.

Allowable load on the shaft

Refer to the model selecting order step for rotary actuators on page
39 concerning allowable loads on the shafts of Series CRA1.

Therefore, the rotation time should be determined by calculating the
load’s inertial moment and kinetic energy. Refer to pages 33 and 35

for details on how to set the rotation time.

| How to Use the Air-hydro Type |

AWarning

1. Do not use a rotary actuator of the
air-hydro type near flames, or in
equipment or machinery that exceeds
an ambient temperatures of 60°C.
There is a danger of causing a fire
because the rotary actuator of the air-hydro
type uses a flammable hydraulic fluid.

/A\Caution

1. Do not use in an environment,
equipment, or machine that is not
compatible with oil mist.

Rotary actuators of the air-hydro types

generate an oil mist during operation

which may affect the environment.

Be sure to install an exhaust cleaner

on the directional control valve for the

rotary actuator of the air-hydro type.

A very small amount of hydraulic fluid

is discharged from the exhaust port of

the rotary actuator of the air-hydro
type’s directional control valve, which
may contaminate the surrounding area.

3. Install a rotary actuator of the air-hydro type
in locations where it can be serviced easily.
Since the rotary actuator of the air-hydro
type requires maintenance, such as refilling
of hydraulic fluid and bleeding of air, ensure
sufficient space for these activities.

4. Do not use in cases where external
leakage of hydraulic oil may adversely
affect equipment or machinery.
Although it only occurs in minute
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amounts, a certain amount of sliding
leakage from the piston seal is
unavoidable with the rotary actuator of
the air-hydro type. Because of the
construction of the rotary actuator of the
air-hydro type, hydraulic oil may leak
into the outside due to sliding leakage.

[ selection |
A\ Caution

1. Select the rotary actuator of the
air-hydro type based on the
combination with the air-hydro unit.
Select a proper air-hydro unit that is
necessary for good operation of the
rotary actuator of the air-hydro type.

[ Piping |
A\ Caution

1. Use self-align fittings in conjunction
with the piping for the rotary
actuator of the air-hydro type.

Do not use a One-touch fitting with
the piping for the rotary actuator of
the air-hydro type, as this may result
in oil leakage.

For rotary actuator of the

air-hydro type piping, use hard
nylon tubing or copper piping.
As in the case of hydraulic circuits,
surge pressures greater than the
operating pressure may occur in a
rotary actuator of the air-hydro type’s
piping, making it necessary to use
safer piping materials.

n

AWarning

1. Make sure to completely discharge the
compressed air in the system before
filling the air-hydro unit with hydraulic oil.
When supplying hydraulic fluid to the air-hydro
unit, first confirm that safety measures are
implemented to prevent dropping of objects and
the release of clamped objects, etc. Then, shut off
the air supply and the equipment's electric power
and exhaust the compressed air in the system.

If the air-hydro unit's supply port is opened with
compressed air still remaining in the system, there
is a danger of hydraulic fluid being blown out.

A\ Caution

1. Bleed air from the rotary actuator of
the air-hydro type on a regular basis.
Since air may accumulate inside a rotary
actuator of the air-hydro type, bleed air from
it, for example before starting work. Bleed air
from a bleeder valve provided on the rotary
actuator of the air-hydro type or the piping.

2. Verify the oil level of the air-hydro
system on a regular basis.

Since a very small amount of hydraulic fluid
is discharged from the rotary actuator of the
air-hydro type and air-hydro unit circuit, the
fluid will gradually decrease. Therefore,
check the fluid regularly and refill as
necessary.

The oil level can be checked with a level
gauge in the air-hydro converter.
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Rotary Actuator with Auto Switch
Rack & Pinion Style

Rotation Range of Keyway/Auto Switch Mounting Position

Series CDRA1

Working Principle

Size: 30

Auto switch

Direction
indicating
label

CDRA10W30

Key

Angle adjustment range +3°

Angle adjustment range +3°
Angle adjustment range +3°

Size: 50 to 100
CDRA150 to 100

Key

Direction indicating label

A port S

Angle adjustment range +3°

Proper Auto Switch Mounting Position at Rotation End

CDRA10OW30

Auto switch
D-A73

I i

>

CDRA1050 to 100

Auto switch

[l %

e

Operating angle 8 m: Converts the operating range (Lm) of the auto switch into the rotation angle.
Angle of hysteresis: The hysteresis of the auto switch is converted to degrees.

In the diagram below, auto switch B is ON.
When pressure is applied from A, the piston
moves to B, causing the shaft to rotate
clockwise. At this time, magnet B goes out of
the movement range of auto switch B,

causing auto switch B to

turn  OFF.

Furthermore, the piston moves to the right,
causing magnet A to enter the movement

range of
switch A turns ON.

Magnet A

\

auto switch A. As a result, auto

Magnet B

CRB2

RB1

i

=
]
1]

[x]
=
[

=)
NX
>
=

A
Auto switch A

Auto switch B

=

J._

=
Operating range at proper
mounting position (Lm/2)

Most sensitive position

S

Model A (mm) Operating angle 6 m |  Hysteresis angle
CDRA1CJW30-90 9 (19) 95° 20°
CDRA1050-90 9 (26) 65° 20°
CDRA10063-90 11 (30) 60° 10°
CDRA10]]80-90 15 (37) 45° 7°
CDRA10100-90 27 (60) 35° 5°

= The dimensions inside () are for 180°. #* Up to 2 auto switches can be mounted per actuator.
Note) The values given in the table above are representative values.
In the actual setting, adjust the value after confirming the auto switch performance.
* Please consult with SMC concerning the angles for the auto switches other than the models

D-A73 and D-A53.

Auto switches in addition to those listed above are also available.
Auto Switch Specificationsy/Refer to page 807 to 856 for further information on auto switch single body.

Operating range of
single auto switch (Lm)

Type Model Electrical entry Features Applicable size
D-F7NT Grommet (In-line) o 30
Solid state switch With timer
D-F5NT Grommet (In-line) 50 to 100

Sets of Mounting Screws for Auto Switch

Model Part no. Description
CDRA10W30 P294010-24 Round head Phillips screw: 2 pcs.
CDRA1050 to 100 P294020-24 Hexagon nut: 2 pcs.

Note 1) The above part numbers include 2 pieces of mounting screws and 2 pieces of nuts.
Note 2) To order a set for 1 unit, the ordering quantity should be “1”.

= With pre-wire connector is also available for D-F5NT, D-F7NT. For details about pre-wire connectors, refer to pages 843 and 844.
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Series CRA1

Construction

Without air cushion

Size: 30

OO E GO OO

Component Parts

Without air cushion
Size: 50 to 100

@)@ (]
)|

. {g} ,@,,

]

Component Parts

No. Description Material Note No. Description Material Note
@ | Body Aluminum alloy Anodized @2 |Piston seal NBR
@ | Right cover Aluminum alloy Anodized @3 |O-ring NBR
(3 | Left cover Aluminum alloy Anodized 19 |Bearing Bearing steel
@ | Piston Aluminum alloy Chromated 45 |Hexagon socket head cap Chrome Black zinc chromated
®) Shaft Chrome molybdenum steel > |screw with spring washer | molybdenum steel
® | Rack Carbon steel @ |Hexagon socket head Chrome Zinc chromated
@ | Stopper Chrome molybdenum steel | cap flange screw molybdenum steel
@)
% Stopper screw | Chrome molybdenum steel Black dyed © Cross-recessed Steel wire Black dyed
© | Slider Resin | countersunk head screw
10 | Bearing retainer Zinc alloy Note) Black painted (® |Hexagon nut Steel wire Black dyed
) | Tube gasket NBR 19 |Spring pin Steel wire
Note) Size 50 to 100: Aluminum alloy (Anodized) 20 |Parallel key Carbon steel
2) |Parallel key Carbon steel
@ |C ing screw Carbon steel Zinc chromated
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Round head Phillips screw Steel wire Black zinc chromated
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With air cushion

i

Rotary Actuator
Rack & Pinion Style

With auto switch

Size: 30

Series CRA1

=)
NX
=
N

: T %i\@ CRBU2
=y ) CRB1
‘%Jﬁ!/
CRA1
-Z
Size: 50 to 100 m
| MS
| )] ﬁ $ n
s g i¥ (T 5 2/ ?\ CRO2X
i LV yE =
oy MSQX
- |
) @ . MRQ
® » 3@
Component Parts Replacement Parts (Corresponding parts shown below are set.)
No. Description Material Note Size Replacement parts
2) | Auto switch ing rail Aluminum alloy Standard | With air cushion | With auto switch |  Air-hydro
25 | Auto switch — CRA1CIW 30-90 |P294010-20 — P294010-20 —
2 | Plastic Magnetic material CRA1CIW 30-180 |P294010-21 — P294010-21 —
2) | Round head Phillips screw Steel wire CRA1010150 P294020-20A  |P294020-20A  |P294020-20A  |P294020-23A
2 | Hexagon nut Steel wire CRA10ICI63 P294030-20A  |P294030-20A  |P294030-20A  |P294030-23A
29 | Needle valve Stainless steel®? CRA101CI80 P294040-20 P294040-20 P294040-20 P294040-23
30 | Lock nut Stainless steel Nickel plated CRA101CI100 P294050-20A  |P294050-20A  |P294050-20A  |P294050-23A
3) | Cushion seal NBR No. Description Quantity| Note) When ordering
- " spare parts, write
82 | O-ring NBR 9 | Slider 2 “1 piece” for 1 set
33 | Round head Phillips screw Steel wire . 11 | Tube gasket 2 of the parts for one
- - - Corresponding parts " actuator.
Note 2) Size 63 to 100: Brass (Electroless nickel plating) 12 | Piston seal 2 Note) The air-hydro types
19 | Spring pin 4 comes with 4 sliders
o o and 8 spring pins.
A grease pack (10g) is included. If an additional grease
pack is needed, order with the following part number.
Grease pack part no.: GR-S-010 (10 g)
# Individual part cannot be shipped.
227

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Series CRA1
size 30/Basic Style: CRA1BW, Foot Style: CRA1LW

Basic style: CRA1BW30

his drawing is for
90° specifications.

28 8 x M5 x 0.8 depth 6
(Opposite side 4 locations)

016
-

(]
3_0
2xM5x0.8 o 2w
kbl m‘ o
¥ )
(2] @K
] T ét_ E
A port L— 9 B port ﬁ
— — D
Ny

Jlss 5.5 0632
84(103) 216
5 040
Foot style: CRA1LW30 4x 06

Mounting hole

i+ W “He
Lrtont| &% [ho

Aport_ oV B port 8
-
L0

124(143)
144(163)

24

32

* () are the dimensions for rotation of 180°.
The dimensions below show pressurization to B port.
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Rotary Actuator with Auto Switch .
Rack & Pinion Style Series CDRA1

size 30/Basic Style: CDRATBW, Foot Style: CDRAILW g-dlb™

With auto switch e

Basic style: CDRA1BW30
23 23
Auto switch
i D-A73
: et

ot o
1
©- _I{{

This drawing is for 90°
specifications.

28 8 x M5 x 0.8 depth 6
(Opposite side 4 locations)

B
€
5}
g
016 §
L 0896 2
° g
2xM5x0.8 M 3
. B iilIEE g
& "o [Tl g
AL : €
& g
M CHE AR |7
A A A . % _‘_ﬁ tlj;k .
port a B port e
—— ?-€ j } © O’I
55 ‘—ET 55 ol of
98(117) O6-8.
016
028 | |7
040 10

Foot style: CDRA1LW30

5 - 5{}; {? TF&
i )
o | 2% (e

28

40

A port B port
. 3

™ !

158(177)

# () are the dimensions for rotation of 180°.
* The dimensions below show pressurization to B port.

3.2
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Series CRA1
size 50, 63, 80, 100/Basic style: crA1BD __dl;

Size: 50 to 100
Single shaft type: CRA1BS

CA CA
0B

T M HH Single shaft

8xJ

Double shaft type: CRA1BW

eDD
(Opposite side 4 locations) -BF Double shaft
- X
2 x Port size _:ﬂ
= B port
A port ] . T p S ® &
| 2
Y [ Pt - 2
BB T W e
n g E_ Sl )
=
BA A -
Q
s CB(Max) LG-o.
-
D oD is the shaft
dimension.
N, i i
* The dimensions above show pressurization to B port. & Note) c;t;e;hréms\gl:nséo;:
# () are the dimensions for rotation of 180° and 190°. the single shaft.
fnd D |DD *| | Key dimensions D
Model |Portsize’| A | B | C || col| F|H| J | K|S |U|WBABB|cAlCB[—p T, Model || G |M|N|UU| L
CRA1BS 50| Rc1/8 | 62|48 |46 |15 |25 |25(36 M[fe:t‘h'f 5 || | |17 | 85| 65|13|5 $us |25 CRATBW 50|15 | 11 |20 | 15 |18 14
CRA1BS 63| Rc 1/8 | 76|60 | 57 | 17 | 30 |25 | 41 ’glgtﬂs 5 (;0?%) 117/195(20 |10 [10 |14 |6 30 |30 CRATBW 63|17 [13 |22 |17 [138| 16
CRA1BS 80| Rc1/4 | 22|72 |70 |20 (35 |3 |50 MD';:‘h‘Jf 5 |y | 142|225 (23512 |12 |18 {6 8o | 40 CRATBW 80|20 | 15 | 25| 20 [167 19
M12x1.75 245 0
CRA1BS100| Rc 3/8 [112| 85 |85 [ 25|40 |4 |60 Depth 14 5 (1) 172|128 |25 |125(125| 18 [8.00ss | 45 CRA1BW100| 25 | 19 | 30 | 25 |202 | 24
# In addition to Rc, G and NPT are also available. * For model with air cushion
Single shaft with four Double shaft key: CRA1BY Double shaft with four
chamfers: CRA1BX chamfers: CRA1BZ
o £
Q\/’ q’\/ 0
0G5 mlco
=] =
© 2 &, &,
=2 =)
3+ 1 3
& ® &, &
=Z| =
¥ 0G-S2
Note) Other dimensions
IS
Note) Other dimensions are the same as Note) Other dimensions are the same as the \;“W are t_he same as
the single shatft. single shaft. 9 the single shaft.
Model G|H|N|U|L Model H K uu L1 Model G| H| M|N|U L
CRA1BX 50 | 11 | 27 | 15| 89| 14 CRA1BY 50 36 5 134 25 CRA1BZ 50| 11 | 27 | 20 | 15 |109 | 14
CRA1BX 63 | 13 | 29 | 17 |105| 16 CRA1BY 63 41 5 158 30 CRA1BZ 63| 13 | 29 | 22 | 17 |127 | 16
CRA1BX 80 | 15 | 38 | 20 | 130 19 CRA1BY 80 50 5 192 | 40 CRA1BZ 80| 15 | 38 | 25 | 20 |155| 19
CRA1BX100 | 19 | 44 | 25 | 156 | 24 CRA1BY100 60 5 232 | 45 CRA1BZ100| 19 | 44 | 30 | 25 |186 | 24
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Rotary Actuator with Auto Switch
Rack & Pinion Style

With auto switch

Single shaft type: CDRA1BS
8xJ

CA

(Opposite side 4 locations)
G

Series CPRA 1
size D0, 63, 80, 100Basic style: coRA1BD

1 Double shaft type:
Y
H @kﬁg} ﬁ CDRA1BW
Single shaft Double shaft
—
SA SA
Auto switch 200
) D-A53 oD
2 x Port size
A port B port
p p 6 ®
L [ | i 2
- — i + 2
PR e
= |:— a S g
=t — « 1 ==
BA| BA|
s = 0G-5.
oD
-
oD is the shaft
O dimension.
o
Double Shaft Type
Model 2TG[M[NJUU[ L
CDRA1BW 50 | 15 | 11 | 20 | 15 | 118| 14
CDRA1BW 63 | 17 | 13 | 22 | 17 [ 139 16
. * The dimensions below show pressurization to B port. CDRA1BW 80 | 20 | 15 | 25 | 20 | 167] 19
Single Shaft Type () are the dimensions for rotation of 180° and 190°. CDRA1BW100 | 25 | 19 [ 30 | 25 [202| 24
. D |DD Key dimensions

Model Portsize’f A | B | C (©6) | (h9) F | H J K S W (BA BB |CA |CB|SA|SB|SC|SD|SE b L1
CDRA1BS 50| Rc /4 | 62|48 | 46 | 15 | 25 | 2.5 | 36 |M 8x125depin8) 5 | 156 (189) 17 |17 85| 85| 13 | 33 [13.5) 12 | 14 | 34 |5 54 | 25
CDRA1BS 63 | Rc /4 | 76| 60 | 57 | 17 | 30 | 2.5 | 41 |Mi0xi5dephi2| 5 | 175 (2135) 19.5(20 |10 |10 |14 | 33 |14.5] 12 | 21 | 34 [6.0030 | 30
CDRA1BS 80| Rc /4 | 927270 (20|35 |3 50 [Mi2x1.75depth13) 5 | 199 (243) 225(235[12 [12 | 18 | 33 [155] 12 | 29 | 34 |6.9050 | 40
CDRA1BS100 | Rc % | 112 85 | 85 | 25 | 40 |4 60 |Mi2x1.75depth 14) 5 | 259 (325) 28 |25 125125/ 18 | 33 [16 | 12 | 39 | 34 |8.00s | 45
# In addition to Rc, G and NPT are also available.

Single shaft with four chamfers: Double shaft key: Double shaft with four chamfers:
CDRA1BXO CDRA1BYO CDRA1BZO
0‘% o7
G-81 G-5:
L e
&, D) & &, ®
1 =] P
L 5
® &) © ® @
z E:
0G-8:
% Note) Other dimensions are
Note) Other dimensions are the Note) Other dimensions are the [/ the same as the single
same as the single shaft. same as the single shaft. shaft.

Model G|H|N]|U L Model H K uu L1 Model G|H| M |N|U|U| L
CDRA1BX(50 | 11 | 27 | 15 | 89| 14 CDRA1BY50 36 5 134 25 CDRA1BZO50 | 11 | 27 | 20 | 15 | 89109 | 14
CDRA1BX[163 | 13 | 29 | 17 |[105| 16 CDRA1BY[63 41 5 158 30 CDRA1BZO63 | 13 | 29 | 22 | 17 | 105|127 | 16
CDRA1BX80 | 15 | 38 | 20 [130| 19 CDRA1BYL[I80 50 5 192 40 CDRA1BZ80 | 15 | 38 | 25 | 20 | 130 |155| 19
CDRA1BX[I100| 19 | 44 | 25 | 156 | 24 CDRA1BY[I100 60 5 232 45 CDRA1BZO100] 19 | 44 | 30 | 25 | 156 | 186 | 24
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Series CRA1

size 90, 63, 80, 100/Foot Style: CRAILT, Flange Style: CRATFD

Foot style: CRA1LO

_@_ﬁ%
()

LC
LA

QFT

\ Foot bracket

Fent
hi'd
\_4xolLB

Mounting hole

A port

N |

Mo

[ 4
g
LF

=3

LD

‘ L

LE

« Dimensions above show pressurization to B port.
# () are the dimensions for rotation of 180° and 190°.

Flange style
Single shaft: CRA1FS
H 2x MM
s s
4 x oFD

Note) Other dimensions are the same as standard.

Model LA[LB[LC[LD [LE [ LF [LH ][ LT Model F]H]| MM | U][FD[FT[FX|FY|2ZX]ZY
200 | 224 M6 x1.0
CRA1LOOS50 62 9 44 (233) | (257) 41 108 4.5 CRA1FOO50 4 | 39 depth 12 1149 13| 90| 50 |110| 81
235 | 263 M6 x1.0
CRA1LOC63 76| 11| 55 | o | aorgy | 48 |127 | B CRAIFITIE | 5 | 45 | 4oy (136|115 15 (105 | 59 | 130 | 101
274 | 316 M8 x1.25
CRA1LOCI80 92| 13 | 67 | 315 | (360)| 58 |18¢ | 6 CRAIFLIIB0 | 5 | 55 | ot "o |165|135| 18 |130 | 76 |160 | 119
333 | 375 M10X 15
CRAILOICM00 | 112 | 13 | 87 | o0 | g)| 735 | 1895 6 CRATFLIT00 | 5 | 60 | oo ' 190 (135| 18 |150 | 92 | 180|133
Flange style Flange style Flange style Flange style
Double shaft: CRATFW Single shaft with four Double shaft key: Double shaft with four
chamfers: CRATFX CRA1FY chamfers: CRA1FZ
]
= b=zl - 2]
® B © & =
2
E 1 & & 1
4

Note) Other dimensions are the same
ft.

Note) Other dimensions are the same

Note) Other dimensions are the same

Note) Other dimensions are the same

as the single shaf as the single shaft. as the single shaft. as the single shaft.

Model H|N| U UU Model H N u Model H U | u Model H| N U U
CRATFWO50 | 39 | 15 | 114 | 134 CRA1FXOI50 30 | 15 | 105 CRA1TFY50 | 39 | 114 | 150 CRA1FZ(150 | 30 | 15 | 105 | 125
CRA1FWII63 | 45 | 17 | 136 | 158 CRA1FXCI63 33 | 17 | 124 CRA1TFY63 | 45 | 136 | 177 CRA1FZ(163 | 33 | 17 | 124 | 146
CRATFWOI80 | 55 | 20 | 165 [ 190 CRA1FXCI80 43 | 20 | 158 CRA1TFY(80 | 55 | 165 | 215 CRA1FZ[(180 | 43 | 20 | 153 | 178
CRATFWO100) 60 | 25 | 190 | 220 CRATFXC100 | 44 | 25 | 174 CRA1FY(100 | 60 | 190 | 250 CRA1FZ[1100| 44 | 25 | 174 | 204

Note) The dimensions of shaft key and four chamfers are the same as standard.
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Rotary Actuator with Auto Switch
Rack & Pinion Style

Series CDRA1

size D0, 63, 80, 100/Foot Style: CDRA1L, Flange Style: CDRATF

With auto switch
Foot style: CDRA1LO

=S 2
& R HENOS
— —t9ls
&£ i &=
4 xoLB

Foot bracket

Mounting holes

Auto switch
D-A53

LH

&
i
=
LT
LF

* Dimensions above show pressurization to B port.
# () are the dimensions for rotation of 180° and 190°.

Flange style

Single shaft: CDRA1FS

zy

Note) Other dimensions are the same as standard.

Model LA[LB [LC[LD[LE[LF|LH LT Model F]H[ MM [U [FD[FT|FX|FY[2ZX]2Y
212 | 236 M6 x 1.0

CDRATLOOS0 | 62 | 9 | 44 |G| neg (41 (108 | 45 CDRATFOIIS0 | 4 | 39 | g1y (114 9 | 13 | 90| 50 |110| 81
247 | 275 M6 x 1.0

CORAILOICES | 76 | 11 | 55 |poct)|qian| 48 (127 | 5 CDRATFII63 | 5 | 45 | 4oy 136 115] 15 [105| 59 |130] 101
287 | 329 M8 x 1.25

CDRATLOIB0 | 92 | 13 | 67 | gy o7g |58 |154 | 6 CDRATFOICIB0 | 5 | 55 | oo, o’|165| 135| 18 |130| 76 | 160| 119
347 | 389 M10x 1.5

CORAILOC00 | 112 | 13 | 87 | (o)) fop) | 735 |1895 | 6 CDRATFLILI00 | 5 | 60 |0 h o’|190| 135| 18 |150 | 92 |180| 133

Flange style Flange style Flange style Flange style

Double shaft: Single shaft with four Double shaft key: Double shaft with four

CDRA1FW chamfers: CDRATFX CDRA1FY chamfers: CDRA1FZ

Note) Other dimensions are the same
as the single shaft.

2

Note) Other dimensions are the
same as the single shaft.

uu

Note) Other dimensions are the same
as the single shaft.

1
Z =

uu

Note) Other dimensions are the same

as the single shaft.

Model H|N | U |UU Model H|{N|U Model H| U uu Model H| N U U
CDRATFWOI50 | 39 | 15 114|134 CDRA1FXO50 | 30 | 15 | 105 CDRA1TFYI50 |39 | 114 | 150 CDRA1FZ(150 | 30 | 15 | 105|125
CDRA1FW63 | 45 | 17 [136 | 158 CDRA1FXC63 | 33 | 17 | 124 CDRA1TFY[I63 |45 | 136 | 177 CDRA1FZ(163 | 33 | 17 | 124|146
CDRA1FWO80 | 55 | 20 | 165|190 CDRA1FX(I80 | 43 | 20 | 153 CDRA1FY(I80 |55 | 165 | 215 CDRA1FZ(180 | 43 | 20 | 153|178
CDRATFWCI100 | 60 | 25 | 190 | 220 CDRA1FXC100 | 44 | 25 | 174 CDRA1FY[100 | 60 | 190 | 250 CDRA1FZ[1100 | 44 | 25 | 174|204

Note) The dimensions of shaft key and four chamfers are the same as standard.
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Rotary Actuator with Solenoid Valve

Series CVRA1

Rack & Pinion Style/Size: 50, 63, 80, 100

How to Order

- Electrical entry
G _|Grommet (Lead wire: 300 mm)
H | Grommet (Lead wire: 600 mm) :
3 Grommet terminal ng_htISurge voltage suppressor
T Conduit terminal N'i — None
D DIN terminal ¥4 # Wlth‘hghl/surge voltage supp
L With lead wire S* With surge voltage suppressor
NN EPM9  Fiinout lead wire * Light attached type (2) is not available for
ﬁ connector Without connector grommet Iype.‘Surgg voltage suppressor
With Tead wire attached type is available only for
Rated voltage L d © grommet type.
MN P u1g Without lead wire .
1 100 VAC 50/60 Hz Mo | COmnestor Ryt connector Manual override
2 200 VAC 50/60 Hz Nil None
3 110to 120 VAC, 50/60 Hz | o .~ I ) + B | Locking B type
4 220 VAC, 50/60 Hz valve config C [ Locking C type
5 24VDC 1 Single solenoid
6 12 VDC 2 Double solenoid
Z 240 VAG, 50/60 Hz 3 Olosed center Refer tol\;!laggg(!geogi:gﬁsr
* For other rated voltages, please consult 4 Exhaust center .
with SMC. 5 Pressure center

Shaft type otating angle N None auto switches

% el - J——
size LR Air cushion Number of
50

" . S| Single shaft 90 | 90° With hi |
With solenoid valve ® | (sindard dard th air cushion
) W] Double shaft 63 | P 180 [ 180° * Except angle adjustable type “U". %
Mounting style X | Singe shatvith fourchamiers 80 - 100 | 100° Note) Maimom _number
Option| Y | Double shatt key 100 PN 490 [ 190° of auto switches
Z | Doubl shattwith four chamers Pattern mountable is two.
Note) No flange + Refer to page 222 for the Nil Standard
style “F"is rod-end shape variations. = o Auto switch
available. Type p | Combination of Simple « For th licable aut
specials/Made to Order or the applicable auto
m switch model, refer to the
n Angle adjustable * gx;faei\rsté pages 248 to 268 for table below.
Appllcable Auto SWitCheS/Refer to pages 807 to 856 for further information on auto switches.
£ Load voltage Lead wi(re length *
) = - ] m, )
Type Special function Electrical | 5| Wiring Auto switch Pre-wired .
B 3 entry | 8| (Output) DC AC model 0.5 3 | 5 |connector Applicable load
2 (Nih) L)@
5 3-wire (NPN) 5V 12V F59 [ ® O O G cirauit
Z _ 3-wire (PNP)| 24V | ™ — F5P ® O O
o ) 12v J59 ® (@/0|] O
= 2-wire —
3 Grommet — [ 100v, 200v J51 e |00 — Relay,
2 " [3-wire (NPN) v 12y F59W ® (/O] O Caiout PLC
S| " - f circui
@ | Diagnosis indication (2-color) 3-wire (PNP) o4y F5PW [ ] ® Ol O
2 2-wire 12v - J50W ® (@[O0 O | —
@ | Diagnosis output (2-color) 4-wire (NPN) 5V, 12V F59F [ J @ O O |(Ccircuit
3-wire -
S (NPNequiv)| — | 3V — A56 ® |® — — |(Ccircut| —
s Yes| 12V A53 e o0 6 —
g - Grommet |_| 100V, 200V A54 o e/ — | — [P
g No 2-wire |24V | 12V |200Vorless A64 [ J o —| —
3 L — A67 [ J ®|—| — |(Ccircuit| PLC
| Diagnosis indication (2-color) Yes — — A59W ([ o —| — —  |RelayPLC
+ Lead wire length symbols: 0.5 m - Nil (Example) A53 # Auto switches marked with “O” are made-to-order specifications.
3m ... L (Example) A53L . .
5m - (Example) A53Z Refer to pages 843 and 844 for detailed solid state

+ Refer to page 225 for applicable switches other than those indicated above. auto switches with pre-wired connectors.

+ Auto switches are shipped together, (but not assembled).
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Made to Order

Rotary Actuator with Solenoid Valve .
Rack & Pinion Style Series CVRA1

Specifications

Flui Air (Non-I
(Refer to pages 248 to 268 for details.) uid ir (Non-lube)
S 3 : 7 7 Proof pressure 1.35 MPa
bol ificati D iption |Applicable sh
ymbol | Specifical |onsk fescnp ion |Appiicable shatt type Max. operating pressure 0.9 MPa
- Shaft type variations SXYZTJK N N
XA1 to XA24| Shaft pattern sequencing | |SW,Y Min. operating pressure 0.15 MPa
XA33 to XAd6| Shaft pattern sequencing 11| XZT,JK Ambient and fluid temperature 0°C to 50°C (No freezing)
XC7 |Reversed shaft SWXTJ Lubrication Non-lube
XC81to XC11 | Change of rotation range |SW.Y Mounting Basic style, Foot style

XC30 |Fluorine grease

SWXYZTJK

XC31 to XC36 | Change ofrotaton ange and rotaion directionofshaft| S WY

XC37 to XC46 Change of roafion range and angle adustng drecton | S WY

Electrical entry

Grommet, Grommet terminal, Conduit terminal,
DIN terminal, L plug connector, M plug connector

lx}
NX
=
N

|| =2
wm
@ &
RS

Change of rotaion range and angl adjusting drecion . AC 100, 200 V (50/60 Hz)
XCATto XC58 (Angle adjusting screw is equipped on the left) SWY Coil rated voltage DC 24V MSU
X6 Stainless steel for main parts | SW.X,Y.ZT.JK Allowable voltage change —15 to +10% of the rated voltage
X10 | Bothsides angle adjustable type | SW.X,Y.ZT.JK Coil insulation Equivalent to B class (130°C) CRJ
X11 | Oneside angle adjustable, One side cushion | SW,X,Y,Z,T.J K A Inrush 5.6 VA (50 Hz), 5.0 VA (60 Hz) | [CRA1
pparent power AC -
Holding 3.4 VA (50 Hz), 2.3 VA (60 Hz) | |-Z
| APrecautions Power consurption oC Tew m
1 Be sure to read before handling. Weight ko) CRO2
I Refer to front matter 35 for = — -
1 . S No. of positions/solenoids
Safety Instructions and pages 4 e S5 p > s . . MSQ
50 position position position position position
1 to 14 for'Rotary Actu.ator and 2 =2 single double |closed center | exhaust center |pressure center MSZ
LAUtO Switch Precautions. CVRA10050t0 100 | 0.2 0.2 0.3 0.4 0.4 0.4
. How to calculate weight CRQ2X
Rotation Range of Keyway Weight = Basic weight * + Add’l weight + No. of positions/solenoids MSaX
Solenoid Valve Mounting Positions * Refer to page 220 for basic weight. MRQ

Li

ght/Surge Voltage Suppressor

Terminal no.1

=i

Terminal no.2

AC

Coil

Terminal\lncm (+)
[a Y B

Terminal no.2 ()

Less than 100 V

Coil

DC

Terminal no.1

LR RN

Terminal no.2

Rated voltage

Coil

Terminal no.1 (+)
ie

100 V or more

3

3 o_}'—

Terminal no.2 (-)

) 3

Coil

Note) Light is not available on grommet type.

Manual Override

Non-locking push style is standard.

Manual override

Electrical Wiring

The DIN terminal and the terminal pin (with
light/surge voltage suppressor) are connected
internally as shown below. Therefore, connect
them the respective power supply terminals.

DIN terminal ~ With terminal block
AaF=l 2
1 T TSI
Ko
T
Earth
Terminal no. 1 2
DIN connector + -
Terminal connector + -

Instant Energizing Time

To operate the double solenoid type by
applying an instantaneous current, ensure
that the current is applied for at least 0.1
second.

How to Adjust the Rotation Speed

Rotation direction
When current is applied to SOL1, the shaft
rotates clockwise.

How to adjust the rotation speed:

Turn the needle valve of the throttle valve
clockwise to reduce the exhaust flow volume,
thus slowing the rotation speed.

Throttle valve A regulates the clockwise
rotation speed of the shaft and throttle valve B
regulates the counterclockwise speed to the
shaft.

soL1 [ §. Rotation in the
! clockwise direction

+ T +

0 -1

h, .'é’ré'n

H 1

1%
—

=

.

Throttle valve
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Series CVRA1

Construction

With solenoid valve With solenoid valve and auto switch

Auto switch

]
@ @ @® @
Component Parts
No. Description Material Note No. Description Material Note
1 | Body Aluminum alloy Anodized 18 | Sub-plate Aluminum alloy Anodized
2 | Right cover Aluminum alloy Anodized 19 | Sub-plate Aluminum alloy Anodized
3 | Left cover Aluminum alloy Anodized 20 | Pipe Stainless steel
4 | Piston Aluminum alloy Chromated 21 | Fitting Aluminum alloy Chromated
5 | Shaft Chrome molybdenum steel 22 | Fitting Aluminum alloy Chromated
6 | Parallel key Carbon steel 23 | O-ring NBR
7 | Slider Resin 24 | O-ring NBR
8 | Connecting screw Carbon steel Zinc chromated 25 | O-ring NBR
9 | Bearing retainer Aluminum alloy Anodized 26 | Hexagon socket head cap screw Steel wire Black dyed
10 | o it g weshay. |Chromium molybdenum steel | Black zinc 27 | Hexagon socket head cap screw Steel wire Black dyed
11 | Tube gasket NBR 28 | Metal valve Brass
12 | Piston seal NBR 29 | Switch mounting rail Aluminum alloy
13 | Bearing Bearing steel 30 | Auto switch
14 | Round head Phillips screw Steel wire Black zinc 31 | Plastic Magnetic material
15 | Spring pin Steel wire 32 | Round head Phillips screw Steel wire
16 | Rack Carbon steel 33 | Round head Phillips screw Steel wire
17 | Solenoid valve 34 | Hexagon nut Steel wire

With Solenoid Valve, With Solenoid Valve and Auto Switch/Replacement Parts

Type Model Description (The parts shown below are sets.)
COVRA1CICI50 P294020-49A @, Slider :2pcs. @, O-ring 12 pes.
COVRA10063 P294030-49A (D, Tube gasket :2pcs. @, O-ring 14 pes.
COVRA10080 P294040-49 12, Piston seal :2pcs. @), O-ring 12 pes.
COVRAILLN00 | P294050-49A | ° SPring pin 4 pos.

A grease pack (10 g) is included. If an additional grease pack is needed, order with the following part number.
Grease pack part no.: GR-S-010 (10 g)
* Individual part cannot be shipped.
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Rotary Actuator with Solenoid Valve .
Rack & Pinion Style Series CVRA1

size 90, 63, 80, 100;8asic style: cvRA1BS50 to 100

Single shaft type: CVRA1BS50 to 100

8xJ

CA (Opposite side 4 locations) CA
b | =
SR
G L
bl ®EE)

=)
NX
=
N

|| =2
wm
@ &
RS

msu
1] @fﬁ TRy
IELl m';é JI— CRJ
79 T~ e CRAT
ort size (Opposite side) -7
109.5 (Single solenoid) 1/4
’_158.5 (2 position double solenoid) Double shaft type:
CVRA1BWO

w R02

SOL.1 L.t

7558

B | D T o S
1220 g 3
T ] T
U gl | ele |Fel N MSQX
B3 ] 4 >* —
% =2 MRQ
BA 37 BA oc 0G_3,
S VH OA CB(Max) oD
- = ta 0D is the shaft
dimension.
QD'L
&
Double Shaft Type (mm)
Model D) G [ M| N [UU] L
CVRA1BWOS50 | 15 | 11 | 20 | 15 [118] 14
CVRA1BWLI63 | 17 [ 13 |22 [ 17 [139] 16
CVRA1BWOS80 | 20 | 15 | 25 | 20 [167] 19
CVRA1BWLI100] 25 | 19 | 30 [ 25 [202] 24
Single Shaft Type (mm)
D | DD N Valve dimensions | Key dimensions
Model A | B |BA| C |CA|CB| g m|F |H J K| s*| U | W ~NuTvw b =
M8 x 1.25 144 R
CVRA1BS[50 62| 48 |17 46 | 85| 13 15 | 25 |25 | 36 depth 8 5 177) 98 | 17 39 (135 | 54w 25
M10x 1.5 163 o
CVRA1BS[63 76| 60 (20 | 57 [10 | 14 |17 [ 80 |25 | 41 | gonunqn | 5 | gy |17 195| 39 |205 | 6w | 30
M12x1.75 186 R
CVRA1BSCI80 92| 72 [285| 70 |12 |18 | 20 | 35 |3 | 50 | ‘qoniq3 | 5 | (oa) [142 | 225| 43 |285 | 6w | 40
M12x1.75 245 .
CVRA1BSL1100 | 112| 85 |25 | 85 |125| 18 |25 | 40 |4 | 60 | ‘gopinia | 5 | aiy) |172(28 | 43 |385 | 8im | 45

# (') are the dimensions for rotation of 180° and 190°.

Port Size
Model Port size
CVRA1BSLI50 Rc /4
CVRA1BS[163 Rc /s
CVRA1BS[I80 Rc /4
CVRA1BS[100 Re /4
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Series CVRA1

size 0, 63, 80, 100/Basic style: CVRA1B, Foot Style: CVRA1L

Single shaft with four chamfers:

Double shaft key:

Double shaft with four

CVRA1BXO CVRA1BYO chamfers: CVRA1BZO
on, Qn._\
& %
D(‘z‘—_g‘v G-
z M=t
x| = =
P I |
8 N 5
FiS .
=z E:
0G-82
—p—
%0’4/
Y
(mm) (mm) (mm)
Model G| H|L|N|U Model L1 H K uu Model G|H|L|M|N|U]|UW
CVRA1BX0I50 11127 | 14 | 15| 89 CVRA1BYOI50 25 36 5 134 CVRA1BZ(50 | 11 |27 |14 |20 | 15 | 89 |109
CVRA1BX0163 13 | 29 | 16 | 17 [105 CVRA1BYJ63 30 41 5 158 CVRA1BZ[I63 | 13 |29 |16 |22 | 17 |105 |127
CVRA1BX[I80 15 | 38 | 19 | 20 [130 CVRA1BY(J80 40 50 5 192 CVRA1BZ[180 | 15 |38 |19 | 25 | 20 |130 |155
CVRA1BXO100 | 19 | 44 | 24 | 25 |156 CVRA1BYO100 | 45 60 S 232 CVRA1BZ[100| 19 | 44 |24 | 30 | 25 [156 |186

Note) Other dimensions are the same as the
single shaft.

Foot style: CVRA1LOD

sjef +—- 8

Jf/ﬁ% HZ |

4
Fidn |

4x0lB
Mounting hole

5

ki
b)

LH

LF
&
&
H

LT
k
o

C FToom
£ [h \
[ hrt——
T Foot bracket

* The dimensions below show pressurization to B port. (mm)
Model LA | LB | LC | LD | LE LF | LH | LT
CVRA1LOO50 62 9 44 (ggg) (2?;) 41 108 | 4.5
CVRA1LOO63 76 | 11 55 (2273;_5;' 1?()61:.”5) 48 127 5
CVRA1LOO80 92 | 13 67 é:g) (gég) 58 154 6
CVRA1LOO100 112 13 87 (ggg) (izf) 735 |189.5| 6

# () are the dimensions for rotation of 180° and 190°.
Note) Other dimensions are the same as the single shaft.
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Note) Other dimensions are the same as the
single shaft.

Note) Other dimensions are the same as the
single shaft.
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Rotary Actuator with Auto Switch, with Solenoid Valve
Rack & Pinion Style

series CDVRA1
size 90, 63, 80, 100/Basic style: cOVRA1BS50 to 100

Single shaft type: CDVRA1BS[I50 to 100

Auto switch

(Opposite side 4 locations)

8xJ

CA
4 CRB2
y = -Z
3 T 3
é % Double shaft type: CRBU2
2 @ CDVRA1BWO
‘ L CRB1
o == ™ r
S MSU
79 i
T~
\\‘ Port size (Opposite side) CRJ
109.5
1/4
(Single solenoid) CZRA1
58.5 5 !
. - aDD, e i
(2 position double solenoid) 4ZT EI m
= o6 !
I oD CR02
S ° I‘ : u-‘ = oD is the shaft
OL. 1 ‘
i —— 17 X dimension. Msn
p)
= H 3 Double Shaft Type 7 mm
9 { UJ_ % yp 5 ) MSZ
= (5 Model (6) G|M|N|UU oL CRO2X
=
T a CDVRA1BWCI50 | 15|11 |20 [15[118 [14 |MSOX
« CDVRA1BW163 |17 |13 |22 |17 |139 |16
SB CDVRA1BWII80 |20 |15 |25)|20|167 |19 MRQ
CDVRA1BWLI100 | 25 | 19 | 30 | 25 | 202 |24
Single Shaft Type (mm)
Model A | B |BA A BaDaDDF H K W | SA | SB D | SE Koy
ode C |CA| CB| g (n9) J S U SA|SB|SC|SD | SE Ty b L1
M 1.2! 1
CDVRA1BS[I50 62| 48 (17 | 46 | 85| 13| 15| 25 | 25| 36 Dz;thss 5 (122) 98|17 | 33 (135| 12 | 14 | 34 | 39 | 135 5,8_030 25
CDVRA1BS[163 76| 60 (20 |57 (10 | 14| 17 | 30 |25 | 41 M[;;:;é 5 (211255) 117(195| 33 | 145| 12 | 21 | 34 | 39 | 205 6.3,030 30
199
CDVRA1BS[180 92| 72 |235| 70 |12 | 18| 20 | 35 |3 50 M[;;p?h1i735 5 (243) 142|225| 33 |155| 12 | 29 | 34 | 43 | 285 6-8030 40
2!
CDVRA1BS[1100 |112| 85 |25 | 85 |125| 18 | 25 | 40 | 4 60 M[;;i:i:s 5 (322) 172|128 | 33 |16 | 12 | 39 | 34 | 43 | 385 8,3_035 45
# () are the dimensions for rotation of 180° and 190°.
Foot style: CDVRA1LOO
39
Foot bracket
4xolLB
Mounting hole
Model LA|LB|LC LD LE LF
212 236
= CDVRA1LOO50 62| 9 | 44 (245) (269) 41
L I
247 275
- CDVRA1LOCI63 76| 11 | 55 (285.5) | (313.5) 48 (127 |5
t 287 2!
Y L E: CDVRAILOO80 | 92| 13 | 67 (321) (272) 58 (154 |6
= 347 389
'jl CDVRA1LOI100 | 112 | 13 | 87 (413) (455) 73.5|1895| 6
# () are the dimensions for rotation of 180° and 190°.
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Rotary Actuator: Angle Adjustable Type

* Angle adjustment mechanism is provided as standard.

Series CRA1

Rack & Pinion Style/Size: 50, 63, 80, 100

How to Order

i, T METNED
CDRA1SU [50]-[90]-[usow | ]-[ ]

Made to Order or

P port type
Built-in magnet siz Refer to page 241 for Made
Mounting style d to Order.
~ 50 Nil Rc
B | Basic style T
L*| Foot style 63 L G
! 80 XN [ NPT
F_|Flange style 100
+ Refer to the table below # These cannot be combined
for the part numbers of with Made to Order.
foot bracket. * Except the air-hydro type.
Shaft type
S Single shaft Number of auto switches
ST w Double shaft
X | Single shaft with four chamfers
Option Y Double .shaft key Note) Maximum number
Z | Double shaft with four chamfers of auto switches

mountable is two.

—* Auto switch

* Refer to page 222 for the rod-end shape variations.

Angle adjustable type * For the applicable auto switch model,
i refer to the table below.
Pattern Rotating angle
Nil_ | Standard \ Standara] 90 | 90"
| Combination of Simple specials/Made to Order 180 ‘180u
* Refer to pages 248 to 268 for details. Option lgg 1880

Appllcable Auto Switches/refer to pages 807 to 856 for further information on auto switches.

= Lead wire *
Type| Special function | Electrical g Wiring Loadvotiage Auto switch length (M) I pre.yired | Applicable
entry | 8| (Output) DC AC model 05 | 3|5 |connector load
= Ny 1L)|@
5 3-wire (NPN) V.12V F59 [ ] ® O] O C cicut
£ - 3wire (PNP)| 24V | — F5P ® |[®@[O] O
3 e 12v 359 e [e[0] O | _
5 - 100V, 200V J51 [ ] ® O| —
; Di o Grommet |Yes| 3-wire (NPN) F59W [ @O O c Eﬁgy,
- |agn<(>§i (I)rl\:rl)caﬂon 3-wire (PNP) v, 12v F5PW ® O] O circuit
% 2 wire 24V 1oV _ J59W ® O O
@ |Water resistant (2-color) F5BA ** — |@|O| O —
Diagnosis output (2-color) 4-wire (NPN) 5V, 12V F59F ® (@O O |iCcircuit
S (NPSNvg;i\v) —| & — A56 ® |®|—| — |ICciout| —
H Yes 12V — A53 e o0 —
g - Grommet || 100V, 200V A54 o |oje — | — |Raa
g No 2-wire |24V| 12V [200Vor less A64 e o— —
8 L — A67 ® |®|—| — |ICcicut PLC
(3 Diagnosis indication (2-color) Yes — — A59W [ J o |—| — — |Relay, PLC
«# Although it is possible to mount water resistant type auto switches, note that the rotary actuator itself is not of water resistant construction.
« Lead wire length symbols: 0.5 m ------ Nil (Example) A53 # Auto switches marked with “O” are made to order specifications.

3m ... L (Example) A53L

5m ... Z (Example) A53Z
* Refer to page 225 for applicable switches other than those indicated above.
* Auto switches are shipped together, (but not assembled).
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Refer to pages 843 and 844 for detailed solid state
auto switches with pre-wired connectors.




Made to Order
(Refer to pages 248 to 268 for details.)

Rotary Actuator: Angle Adjustable Type
Rack & Pinion Style

Series CRA1CJU

Specifications
Fluid Air (Non-lube)
None

Cushion

Basic style, Foot style, Flange style

Rotation Range of Keyway

Symbol

Specifications/Description

Applicable shaft type

Shaft type variations

SXYZTJK

XA1 to XA24

Shaft pattern sequencing |

swy

IXA33 to XA46|

Shaft pattern sequencing Il

XZTJK

XC7

Reversed shaft Change of rotation range

SWXTJ

XC30

Fluorine grease

SWXYZTJK

XC37 to XC46

Change of rotation range and angle
adjusting direction

swy

XC47 to XC58|

Change of rotation range and angle
adjusting direction (Angle adjusting
screw is equipped on the left.)

swy

XC59 to XC61

Change of port direction

SWXYZTJK

XC62

Reversed auto switch mounting

SWXYZTJK

X7*

Heat resistant type (100°C)

SWXYZTJK

X10

Both sides angle adjustable type

SWXYZTJK

X11

One side angle adjustable, One side cushion

SWXYZTJK

X16

Fluororubber seal

SWXYZTJK

# X7: Not available for the built-in magnet type.

Adjusting direction is in the direction the arrows show.

Adjusting angle at 90° at maximum.
90° type: 90° to 0°, 180° type: 180° to 90°

How to Adjust Angle

Rotation angle becomes smaller by tightening the angle adjusting screw to the right.

Angle adjusting screw

|

] ‘.

OH}-—{}%{E

Adjusting Angle per One Rotation
of Angle Adjusting Screw

‘ Size

[ 50 | 63 | 80 | 100 |
|

|Adiusting angle] 8.2° | 7.0° | 6.1° | 41°

Foot Bracket Part No.

Size Foot Description Mounting screws included in foot bracket
50 P294020-25 | Footbracket  : 2 pos. M 8x1.25x 35
63 P294030-25 Mounting thread: 4 pes. M10x 1.5 x40
80 P294040-25 B M12 x 1.75 x 50
Collar * 14 pes.
100 P294050-25 M12 x 1.75 x 50

Note) Part no. in the table includes mounting screw.
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Angle adjustable range 0° to 90°
Within 1°
B2
-Z
Weight 9 [opay
o Standard weight Additional weight
oce! 90° 180° (Angle adjustable) GRB1
CRA100U50 1.5 17 0.5
CRA10I0IU63 25 3.0 038 MSU
CRA100U80 4.3 5.0 15
CRA100U100 8.5 9.5 2.0 CRJ
CRA1
-Z

RQ2

HH =




Series CRA1CJJU

Construction
Standard: CRA10J0U With auto switch: CDRA100U

OHe®® ® ©®BODO OOB®BOHE ®BYOO
\ \ 1' | / / / / \ / / i / /'/ /
\ ’K // / \ ‘ | / /// // /,.

! i T

' N\
© @ @ ® o o
Component Parts
No. Description Material Note No. Description Material Note
1 |Body Aluminum alloy Anodized 15 | Spring pin Steel wire
2 |Right cover Carbon steel Black zinc chromated 16 | Rack Carbon steel
3 |Left cover Aluminum alloy Anodized 17 | Stopper Carbon steel Zinc chromated
4 |Piston Aluminum alloy Chromated 18 | Stopper screw Carbon steel Black zinc chromated
5 |Shaft Chrome molybdenum steel 19| O-ring NBR
6 |Parallel key Carbon steel 20 | Seal washer NBR
7 |Slider Resin 21 | Type E retaining ring Steel wire
8 |Connecting screw Carbon steel Zinc chromated 22 | Hexagon nut Steel wire
9 |Bearing retainer Aluminum alloy Anodized 23 | Switch mounting rail Aluminum alloy
10 ggf?ﬁmtﬁ?lh‘?:‘ge‘ggsgaee chrome rsr:ZLylbde”Um Black zinc chromated z: :Il::tiiw“‘:h Magnetic material
11 |Tube gasket NBR 26 | Round head Phillips screw Steel wire
12 |Piston seal NBR 27 | Round head Phillips screw Steel wire
13 |Bearing Bearing steel 28 | Hexagon nut Steel wire
14 |Round head Phillips screw Steel wire Black zinc chromated

Replacement Parts

Model Part no. Description (The parts shown below are set.)
CORA100U50 P294020-22A kZ: Slider 12 pcs.
CORA10I0IU63 P294030-22A | 1 Tube gasket i2pes.

(12 Piston seal 12 pes.
CORA100USO0 P294040-22 ® Spring pin “4pos.
CORA100U100 P294050-22A 20 Seal washer :1pc.

A grease pack (10 g) is included. If an additional grease pack is needed, order
with the following part number.

Grease pack part no.: GR-S-010 (10 g)

# Individual part cannot be shipped.
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Rotary Actuator: Angle Adjustable Type
Rack & Pinion Style

size 50, 63, 80, 100/standara: crRA1OOU

* The dimensions below show pressurization to B port.

Single shaft type: CRA1BSU

Series CRA1CJU

0t o9 1 B g
/@f/ Double Shaft Type: CRA1IBWU (mm) -Z
1 o | M
=g g == Model o] G [ L [ M ] NTuu |CRR(?
CRA1BWU 50 | 15 | 11 | 14 | 20 | 15 | 118
+ 44 Y 4 CRA1BWU 63 | 17 | 13 | 16 | 22 | 17 | 139 CRB1
CRA1BWU 80 | 20 | 15 | 19 | 25 | 20 | 167
8xJ CRATBWU100 | 25 | 19 | 24 | 30 | 25 | 202
(Opposite side 4 locations) MSU
w CRJ
SU(Max) . [CRAT
2 x Port size AU -z
N I e Ccu
| =)
= & 3| |CRQ2
)nﬁ’ AV 4
i s Ms
A port T TILT ™\, Bport gl ' n
3]
BB BB ML msz
BA BA 0G-8 CRO2X
E . 12 n MSQX
oD oD is the shaft
dimension. MRQ
o7
Single Shaft Type (mm)
i D |DD Key dimensions
Model Portsize*| A |AU| B |BA|BB|BU| C |[CU (@6) | (h9) DU(EU| F | H J K MU S |sUlU |w b L
CRA1BSU 50| Rc1/8 62| 15 | 48 (17 85| 11| 46 9|15 |25 |14 |12 |25]| 36 Mdee;t:l.gs M16x 1.5 (11‘7‘;1) 45 98 |17 |5 _g 030 |25
M10x 1.5 163 0
CRA1BSU 63| Rc1/8 7619 |60 (20 (10 (13 |57 [ 11 |17 |30 (18 | 14 |25 41 depth 12 M20x 1.5 15 545|117 |19.5|6 45 |30
M12x1.75 186 0
CRA1BSU 80| Rc1/4 92|22 |72 (235(12 |16 |70 | 1320 |35 |22 |19 |3 |50 depth 13 M24 x 1.5 (230) 625|142 |22.5|6 445 |40
M12x1.75 245 N
CRA1BSU100| Rc3/8 (112| 22 | 85 (25 (125( 16 (85 | 13 (25 (40 (22 (19 |4 60 depth 14 M24 x 1.5 @11) 735(172 |28 |8 o35 |45
# () are the dimensions for rotation of 180° and 190°.
* In addition to Rc, G and NPT are also available.
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Series CRAT1O1U
size 50, 63, 80, 100

Single shaft with four chamfers: Double shaft key: Double shaft with four chamfers:
CRA1BXUO CRA1BYUO CRA1BzZUO
Qﬁ\
)
S G -8
-
M=t
)
@) 5,
)
L =]
® &,
Z|Z
OG-0z
X
\;&
(mm) (mm) ° (mm)
Model G| H L N | U Model L1 H K uu Model G|/H|LIM|N| U |UU
CRA1BXUD50 | 11 | 27 | 14 | 15 | 89 CRA1BYULI50 25 36 5 134 CRA1BZUCI50 |11[27]|14|20|15| 89 | 109
CRA1BXULI63 | 13 | 29 | 16 | 17 | 105 CRA1BYUL63 30 41 5 158 CRA1BZU63 |13[29|16|22|17|105 | 127
CRA1BXUI80 | 15 | 38 | 19 | 20 | 130 CRA1BYULI80 40 50 5 192 CRA1BZUI80 |15|38|19(25|20(130 | 155
CRA1BXULI100| 19 | 44 | 24 | 25 | 156 CRA1BYULI100 | 45 60 5 232 CRA1BZULI100 |19 [44|24|30|25| 156 | 186
Note) Other dimensions are the same as the Note) Other dimensions are the same as the Note) Other dimensions are the same as the
single shaft. single shaft. single shaft.
Foot style: CRA1LOIU
! T
ot YT
\ Qs
G)\H ; E ] Q _
Foot bracket \_4xolB
Mounting hole
A port L B port
i by 5
o &
fmil=] = Y
= = \
LD 5
LE
* The dimensions below show pressurization to B port.
# () are the dimensions for rotation of 180° and 190°. (mm)
Model LA | LB | LC | LD | LE | LF | LH LT
200 | 224
CRA1LOU50 62 9 44 (233) | (257) 41 (108 45
235 | 263
CRA1LOU63 76 11 55 (2735) | (3015) 48 (127 5
274 | 316
CRA1LOUS0 92 13 67 (318) | (360) 58 |154 6
333 | 375
CRA1LOU100 112 13 87 (399) | (441) 735 | 189.5| 6
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Rotary Actuator: Angle Adjustable Type
Rack & Pinion Style

size 90, 63, 80, 100

Single shaft flange style: CRA1FSU

Note) Other dimensions are the same as standard.

Model F

FD

FT] FX

FY

H MM

U

ZX |ZY

CRA1F[]U50

9

13| 90

50

39 | M6x 1.0 depth 12

114

110 81

11.5

15 | 105

59

45 | M6x 1.0 depth 12

136

130 (101

CRA1F[]U80

135

18 130

76

55| M8x 1.25 depth 16

165

160|119

4
CRA1F[JU63 | 5
5
5

CRA1F]U100|

13.5

18 [ 150

92

60| M10x 1.5 depth 20

190

180|133

Flange style
Double shaft:
CRA1FWU

uu

Note) Other dimensions are the same

Flange style
Single shaft with four
chamfers: CRATFXU

Note) Other dimensions are the same

Flange style
Double shaft key:
CRA1FYU

Note) Other dimensions are the same

Flange style

Series CRA1CJU

Double shaft with four
chamfers: CRA1FZU

Note) Other dimensions are the same

as the single shaft. (mm) as the single shaft. (mm) as the single shaft. (mm) as the single shaft. (mm)
Model H|N| U] |UU Model HIN|U Model H|U uu Model HIN| U UU
CRATFWUS0 | 39 | 15[ 114 | 134 CRA1FXUS50 | 30 | 15 |105 CRA1FYUS50 | 39 |114 | 150 CRA1FZU50 |30 |15 |105 | 125
CRATFWU63 | 45 | 17 | 136 | 158 CRA1FXU63 | 33 | 17 |124 CRA1FYU63 | 45 136 | 177 CRA1FZU63 |33 |17 |124 | 146
CRA1FWU80 | 55 | 20 | 165| 190 CRA1FXU80 | 43 | 20 |153 CRA1FYU80 | 55 |165 | 215 CRA1FZU80 |43 |20 |153 | 178
CRA1FWU100| 60 | 25 | 190 | 220 CRA1FXU100| 44 | 25 |174 CRA1FYU100| 60 190 | 250 CRA1FZU100| 44 | 25 | 174 | 204
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series CORA10U
size 50, 63, 80, 100

Single shaft type: CDORA1BSU Double shaft type:
8xJ CDRA1BWU

/ (Opposite side 4 locations)

1 o ® ®
Dm“:’f 3
£ =)

A
h

®
| =
SA SAJ\_ Auto switch oDD 0G-8, ¥
v D-A53 51 4= _
SU(Max) | —»—ve 0D is the shaft
2 x Port size A b = dimension.
BB 7] BU w| Il N
[~ rcu = D) (mm)
L.CU ® o) =5
= gg*_ Model (96) [(JG/|M | N |UU|oL
Bpor(g 3 4 CDRA1BWU50 | 15|11 [20|15|118| 14
MU ac CDRA1BWU63 |17 13|22 |17 [139| 16
SB, A CDRA1BWU80 |20|15|25|20|167|19
* The dimensions above show pressurization to B port. CDRA1BWU100 | 25| 19 | 30 | 25 |202]| 24
# () are the dimensions for rotation of 180° and 190°. (mm)
. oD |oDD Key dimensions
Model Port size *[JA|CIB|CIC (96)| (h9) F | H J K| S |U|W|BA|BB|SA|SB(SC|SD|SE b Lt AU |BU|CU|DU [EU|SU| MU

M8x1.25 156

CDRA1BSU50 |Rc 1/8 | 62|48 |46 | 15|25 |2.5| 36 depth 8 5 (189) 98|17 |17 | 85|33 |135/12|14 |34 543030 2515 (11| 9|14 1245 Mi6x15

M10X15 175 B
depth 12 (o135)| 17| 195| 20 |10 | 33|145] 12 21|34 |6 5000 | 30{ 19| 13| 11|18 | 14 54520115

Mi2x175| . | 199 )
depth 13 | 5 |(243)|142| 2525 |12 | 33 |155| 12| 20 |34 |6 Gogo | 40| 22 16| 13 | 22 | 19 62.5{Masx 15

Mi2x1.75) ¢ | 259 |00l oe | o5 |125] 33 |16 | 12|39 |34 8 Sose | 45|22 | 16| 13 | 22 | 18 [ra.sluesxis
depth 14 (325) s ~0.036 . .

CDRA1BSU63 |Rc 1/8 | 76|60 |57 | 17|30 |2.5| 41

CDRA1BSU80 |Rc1/4| 92/72|70|20(35|3 |5

S

CDRA1BSU100| Rc 3/8 [112(85 |85 | 25|40 |4 |6

=]

# |n addition to Rc, G and NPT are also available.

Foot style: CDRA1LSU Flange style single shaft: CDRA1FSU
supT ke T e
T @ 93 DI [
Qi #L% ldhe 2 z

&
€
o

o

% 4xolB
Foot bracket Auto switth 51 nting holes

D-AS3 4x0FD
A port B port
X

= B I
i

D a—

* The dimensions above show pressurization to B port.
# () are the dimensions for rotation of 180° and 190°.

Note) Other dimensions are the same as the single shaft. (mm) (mm)

Model LA |olB| LC LD LE LF | LH |LT Model F FY | ZX | ZY

CDRA1LSU50 62 9 | 4 212 236 4 108 |4.5 CDRA1FSU50 | 4 |39 M6x 1.0 114 |9 13 | 90| 50 [110 | 81
(245) | (269) i depth 12
247 275 M6 x 1.0

CDRA1LSU63 76 | 11 55 (2855) | (313.5) 48 | 127 |5 CDRA1FSU63 | 5 |45 depth 12 136 |11.5| 15 | 105 | 59 | 130 |101
287 329 M8 x 1.25

CDRA1LSU80 92 | 13 67 (331) | (373) 58 | 154 |6 CDRA1FSU80 | 5 |55 depth 16 165 (13.5| 18 | 130 | 76 | 160 [119
347 389 M10x 1.5

CDRA1LSU100| 112 | 13 87 13) | (455) 73.5| 1895 |6 CDRA1FSU100| 5 | 60 depth 20 190 (13.5| 18 | 150 | 92 | 180 {133
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Series CRA 1 (size 30, 50, 63, 80,

Simple Specials:

-XA1 to -XA24: Shaft Pattern Sequencing I

100)

e to

Shaft shape pattern is dealt with simple Made-to-Order system. (Refer to front matter 32.)
Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing I
Applicable shaft type: S,W,Y

How to Order

RA1[B][s] [[P][50]-[s0][c]

-|F59 |- x| A2 |A24[C10]-X6 |

Built-in magnet

[Nl | None |
[ D |

Built-in magnet

I Auto switch

Refer to page 219 for the
part no. of auto switches.

L

Mounting style
[ B [Basicstyle]
Air cushion
Shatt type \Rotating [ NI | None
S | Single shaft key angle
W | Double shaft (Long shaft and with four chamers) 20° * For pneumatic type only.
Y | Double shaft key [ 1000 |
Type e— . [ _180° | l
[Nl | Pneumaic | Size 190° Simple Specials, Made-to-Order symbol
| H | Arhydro | 30 * Refer to chart 1, 2 and 3 when the number of
50 combinations is one or two.
63 # Combination of XA is possible for up to 2 types.
Pattern ¢ 80
100

How to order model with auto switches How to order model with solenoid valve

Refer to page 219 for “How to Order’ Refer to page 234 for “How to order’
products with auto switch. products with solenoid valve.

How to order angle adjustable type

Refer to page 240 for “How to Order” angle
adjustable type.

‘ Refer to page 218 for “How to Order”.

248

* Combination ¢ Combination of

3Types Applicable Chart
A1 | A24[C30 Chart 1, 2
A2 | A24 ] -X6 Chart 1, 3
A13| Cc8 | C59 Chart 2, 7
A14 | C60 | -X6 Chart2, 3,8
A15]-X10]-X16 Chart 3,9

Combination is available only
when all the conditions are
fulfilled in above combination
chart.

* Combination * Combination of

4Types Applicable Chart
Al | A2 | C8 [C59| —> Chart1,2,7
A2 | A24|C10] -X6 | —= Chart1,2,3,8
A13] A24| -X6 |[-X16| — Chart1,3,9
A14] C11] C30 [-x16| — Chart2,3,7,8
A15] C60|-X10|-Xx16| — Chart2,3,8,9
A14] c32/ c61]C62| — Chart 2, 7

Combination is available only
when all the conditions are
fulfilled in above combination
chart.
* Combination of simple special and
Made-to-Order is available for up to 4 types.
+ Above is the typical example of combination.
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Simple Specials Series CRA 1

Combination Chart of Simple Specials for Tip End Shape

Chart 1. Combination between -XAO and -XAO (S, W, Y shaft)

Symbol

-XA1 to XA24

LO
N
=
N

=[xz
2|82

- Shaft direction Shaft type Combination
Symbol i Upper | Lower | S W | Y [ XxA1 [ xA2 [ XA13 [ XA24
XA 1 Female thread at the end [ J = [ J [ J [ J - [ - (]
XA 2 Female thread at the end - [ J [ [ [ ] - - [ ] CRJ
XA13 Shaft through-hole [ J [ [ J [ [ - - - (] CRA1
XA14 Shaft through-hole + Rod end female thread [ ] — [ ] [ ] [ ] — — — [ ] -7
XA15 Shaft through-hole + Rod end female thread - [ J [ J [ J [ J - - - (]
XA16 Shaft through-hole + Double shaft-end female threads [ J [ J [ J [ [ - - - (] m
XA17 Shorted shaft (Long shaft with key) [ ] = [ ] [ ] [ ] — [ J [ J -
XA18 Shorted shaft (Short shaft and with four sided chamfer) — [ — [ ] ® |(wWY* — (W, Y*| — CROZ
XA19 Shorted shaft (Double shaft) [ J [ J - [ J [ J - LA
XA20 Reverse shaft, Shorted shaft [ ] [ ] = [ ] [ ] — - |S,wW* MSQ
XA24 Double key [ ] — [ J [ J [ J = = = =
+ Corresponding shafts type available for combination. MSZ
CRO2X
Combination Chart of Made to Order MSaX
Chart 2. Combination between -XAC and -XCCJ MRQ
L Shaft type : X Combination
Symbol Description s w Y Applicable size XA1,2,13t0 19| XA20,24
XC 7 Reversed shaft [J [J = 50, 63. 80, 100 = -
XC 8to XC11 | Change of rotating range [J [J [J T [J -
XC30 Fluorine grease [J [ ] [J 30 to 100 [J [ ]
XC31 to XC36 | Change of rotation range and shaft rotation direction [ J [ J [ J [J =
XC37 to XC46 | Change of rotation range and angle adjusting direction [ ] [ ] [ ] 50, 63, 80, 100 [ ]
XC47 to XC58 | Change of rotation range and angle adjusting direction (Angle adjusting screw is equipped onthe left) | @ [J [J [ ] -
XC59 to XC61 | Change of port direction [J [ J [ 30 to 100 [J [
XC62 | Reverse mounting of auto switch [ ] [ ] [ [J [J
XC63 | One side hydro, One side air [J [J [J 50, 63, 80, 100 [J [J
XC64 | One side hydro, One side air [ J [ J [ J [J [J
Chart 3. Combination between -XAC and -XOJ
- Shaft type . . Combination
Symbol REscHEion s y | Applicable size I 13t020] XA24
X6 Shaft, bolt made of stainless steel [ ] [ ] [ ] 3010 100 [ J [ J
X7 Heat resistance (100°C) [ ] [ [ ] [J [J
X10 Angle adjustment for both sides [J [J [J 5010 100 [ ] [ ]
X11 Angle adjustment for single side, Air cushion with single side [ J [ J [ J [J [J
X16 Fluororubber seal [J [J [J 30 to 100 [J [ J
« Chart 7. For combination between -XCL and -XC0J, refer to page 257.
Chart 8. For combination between -XOI and -XC[J, refer to page 257.
Chart 9. For combination between -X(I and -XOJ, refer to page 266.
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Series CRA 1 (size 30, 50, 63, 80, 100)

Simple Specials:

-XA1 to -XA24: Shaft Pattern Sequencing I

de to
Order

Shaft shape pattern is dealt with simple Made-to-Order system. (Refer to front matter 32.)
Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing |
Applicable shaft type: S,W,Y

\ Additional Reminders \

N =

given in the diagram.

Eal ol

P =Thread pitch

M3x0.5,M4x0.7, M5x0.8

M6 x 1, M8 x 1.25, M10 x 1.5

Enter the desired figures in the portion of the dia
. Chamfer face of the parts machining additionally

oo

Enter the dimensions within a range that allows for additional machining.
. SMC will make appropriate arrangements if no dimensional, tolerance, or finish instructions are

The length of the unthreaded portion is 2 to 3 pitches.
Unless specified otherwise, the thread pitch is based on coarse metric threads.

gram.
is C0.5.

I: Machine female threads into the short shaft.
Symbo A2 Note) Except flange style

The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M4: L2 = 8

* Applicable shaft types: S, W, Y

Machine female threads into the long shaft.
Note) Except flange style

The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 =6
* Applicable shaft types: S, W, Y

Q1=M [ "]

L1+@3xP)

AN
I3 |G o [o7

Symbol: A1 3 ‘

Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: S, W, Y

Shaft with through-hole
Note) Except flange style

Symb: A1 4 ‘ Note) Except flange style

A special end is machined onto the long shaft, and a through-hole
is drilled into it. Female threads are machined into the through-hole,
whose diameter is equivalent to the pilot hole diameter.

The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3:L1=6

di=o[ * Applicable shaft types: S, W, Y
— Q1=M C°2 )
o L
- I I
¢ s ol o
o 1 U 1
-
{
d  — @ (mm)
i 1 Size
N |||/ I~ 30 | 50 | 63 | 80 | 100
M3 x0.5 225 — — —
(mm) (mm) M5x0.8 - 04 | o4 =
Size Q2 Size di M6 x 1 - 05 05 - -
30 3, M4 30 92.5 M8x1.25 - - 068 [0 6.8 |0 6.8
50 4, M5, 50 |o4 too 7 10x15 — - - |0 85 [0 85
63 4, M5 63 |04 too 8 12x1.75 = = = 010.3 [210.3
80 4, M5, M 8 80 [06.8tooll Rcl/s - - — o 8
100 6. M10 100 | 06.8t0013 Re'a = = = = 011
Note) Except flange style PR otc) Except flange style
. A special end is machined onto both the long
A special end is machined onto the short shaft, and a through-hole is | an short shafts, and a through-hole is driled into both shafts. Female | » Shorten the long shaft.
drilled into it. Female threads are machined into the through-ole, | threads are machined into the through-holes, whose diameter is | Applicable shaft types: S, W, Y
whose diameter is equivalent to the pilot hole diameter. The maximum | equivalent to the diameter of the pilot holes. The maximum dimension -
dimension L2 is, as a rule, twice the thread size. L1 s, as a rule, twice the thread size. (Example) For M5: L1 = 10 .
(Example) For M4: L2 =8 + Applicable shaft types: S, W, Y o [
* Applicable shaft types: *Equal dimensions are indicated by % ) |
, W, the same marker. | x
4“*5
|
i Tans o
= 1
3]
B _ 19 or
[ - B O
(mm) (mm) Eﬂl
e | 30 | 50 | 63 | 80 | 100 S| 30 | 50 | 63 | 80 | 100
read Thread
x0.5 2.5 - - - - x0.5 2.5 - - - -
X08 E 04 | o4 = = X08 E 04 [ o4 = = (mm)
X - 05 05 - - X - 05 05 - - Size X
x1.25 = - 068 [0 68 |0 6.8 3 x 1.25 = - 068 [0 6.8 |0 6.8 30 15 to25
0x15 — — - |0 85 [o 85 0x15 — — - |0 85[0 85 50 18.5t0 36
2x1.75 = = = 010.83 |210.3 2x1.75 = = = 010.3 |210.3 63 21 to41
Rc'/s - - - lo o 8 Rc'/g - - - |eo o 8 80 25 to50
Rel/s = = = = 011 Rc/a = = = = o1 100 32.5 to 60
250
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Simple Specials Series CRA 1

Shaft Pattern Sequencing |

Applicable shaft type: S,W,Y CZHBZ
Symbol: A1 8 Symbol: A1 9 ‘ CRBUZ
Shorten the long shaft. Both the long shaft and short shaft are shortened. Reverse the assembly of the shaft. (Thus shortening
* Applicable shaft types: W, Y * Applicable shaft type: W, Y the long end and the short end of the shaft.) cRB1
™ ™ (If shortening the shaft is not required, indicate “+” for
L L dimension X and Y.)
M [ * Applicable shaft types: S, W MSU
x x
o o 1o o o o o o o oy CRJ
A4 ©r 19 Ad Ad Or 1@ Ad Ad &
E | i i L i . F L . CRA1
W il W T T & T o] |2
L T L i i i m
[ [ n N > >
S | S g 2
(mm) N (mm) CROZ
; Yi Y2 X Y1 Y2 (mm)
Size w Y Size | W | Y w Y % X Y
30 3t08 151025 30 151025 3t08 151025 Size & W S [ W MSQ
50 11020 18.5 to 36 50 18.5 to 36 11020 18.5 to 36 50 2to 11 18.5 to 36
63 1t022 21to 41 63 21to 41 1t022 21to 41 63 2.51016.5 21to 41
80 1t025 2510 50 80 2510 50 11025 2510 50 80 310 20 25 t0 50 MSZ
100 1to 30 32.5 to 60 100 32.5 to 60 11030 32.5 to 60 100 3t022 32.5 to 60
CRO2X
symbol: A24 MSQX
Double key

MRQ

Keys and keyways are machined at 180° from the
standard position.
* Applicable shaft types:
LW, Y
* Equal dimensions are
indicated by the a
same marker. O

Key
* (mm)

Size Key dimensions LL

30 3x3x14 3

50 5x5x25 5

63 6 x 6 x 30 5

80 6x6x40 5
100 8x7x45 5
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Series CRA 1 (size 30, 50, 63, 80, 100)
Simple Specials: —
-XA33 to -XA59: Shaft Pattern Sequencing Il

Shaft shape pattern is dealt with simple Made-to-Order system. (Refer to front matter 32.)
Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing |l
Applicable shaft type: X, Z, T, J, K

How to Order

RA1[B][J][ ][P][50]-[90

(.

| F59 |- X [A34|A37[C59]-X6 |

Built in magnet
[ Nil [ Nome | 1 Auto switch
“ Refer to page 219 for the
Mounting style part no. of auto switches.
B [ascse
Foot style "
[ L [Foot style] Suffix symbol
Shatt type Ratating [Nl [without air cushion |
X | Single shaft with four chamfers angle C* With air cushion
Z | Double shaft with four chamfers 90° * For pneumatic type only.
T |Single round shaft 100°
J | Double shaft (Long shaft withot key & with four chamfers) 180°
K | Double round shaft » Size 190°
Type o—— 30
n 50
[ Nil [ Pneumatic | l
[ H | Arhydo | 63 Simple Specials, Made-to-Order symbol
80 * Refer to chart 4, 5 and 6 when the
Pattern 100

number of combinations is one or two.
= Combination of XA is possible for up to 2

types.
* Combination * Combination of
Types Applicable Chart
A33|A34 [C30 | —> Chart4, 5
A34 | A37 |-X6 | —= Chart 4, 6
A35|C30 [C59 | ——> Chart 5, 7
A40|C60 | -X6 | ———> Chart5, 6,8
A43 |-X10|-X16] ——> Chart 6, 9
Combination is available
only when all the
conditions are fulfilled in
above combination chart.
* Combination * Combination of
4 Types Applicable Chart
A33[A34|C30[C59| —=  Chart4,5,7
A34|A37|C59|-X6 | —>  Chart4,5,6,8
A35| A36 | -X6 |-X16] —=  Chart4,6,9
A43[C59 |C62[-X16] —=  Chart5,6,7.8
A45 | C60 |-X10|-X16] —=  Chart5,6,8,9
A46]C30|C61/C62] —>|  Chart5,7

Combination is available
only when all the
How to order model with auto switches  How to order model with solenoid valve conditions are fulfilled in
above combination chart.

Refer to page 219 for “How to Order’
products with auto switch.

Refer to page 234 for “How to order”|
products with solenoid valve,

+ Combination of simple special and
Made-to-Order, it is possible for up to 4 types.
+ Above is the typical example of combination.

How to order angle adjustable type

Refer to page 240 for “How to Order’
angle adjustable type.

Refer to page 218 for “How to Order”. ‘
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Simple Specials Series CRA 1

Combination Chart of Simple Specials for Tip End Shape

Chart 4. Combination between -XA and -XAO

-XA33 to XA59

Symbol

o Shatt direction Shaft type Combination
. D UpperjLower| X | Z | T | J | K | * Corresponding shafts type available for combination
XA33 | Female thread at the end ®| - |- |- | @®@| ®| ® XA33
XA34 |Female thread at the end - @®@|-|-|@®@| ®@| ®|TJK* XA34
XA35 | Female thread at the end [J [ 2K ) - = — | XA35
XA36 | Female thread at the end - o o @®| - |-|-| — — | X,Z* | XA36
XA37 | Stepped round shaft ® | - [ ] [ ] — |TLK¥ — — XA37
XA38 | Stepped round shaft - @] -] - - | @ K* — — — K*
XA40 | Shaft through hole ® e - - - o — — — — —
XA41 | Shaft through hole ® O 0 e — o - — — — — —
XA43 | Shaftthrough-hole + Double shaft-end-femalethreads | @ | @ | — | — | @ | — | @ | — — — — —
XA44 | Shaft through-hole + Double shaft-end-femaletiveads | @ | @ | @ | @ | — | @ | — | — — — — — | XA38
XA45 | Middle-cut chamfer |- |-|-|®e/®|@®@| — [TJKY — — — K * | XA40 | XA41 | XA45
XA46 | Middle-cut chamfer - | @ | - — @® | K* — — — K* — — — K* | XA46
XAS51 | Change of long shaft length (Without keyway) | @ | — - @® @®| — [TJK — — — K* |T,K*| J* — K*
XA52 | Change of short shatft length (Without keyway) | — | @ | — | — - | @ K* — — — — — K* — K* —
XA53 | Change of double shaft length (Both withoutkeyway)| @ | @ | — | — | — | — | @ | — — — — — — K* — — —
XA54 | Change of long shaft length (With four chamfers) | @ | — | @ | @ | — | — | — — — — X Z*| — — — X, Z2*| — —
XA55 | Change of short shatt length (With fourchamfers) | — | @ | — | @ | — | @ | — | J* — z* — J* — — | JZ*] J* —
XA56 | Change of double shaftlength (Both with four chamfers) | @ | @ | — | @ | — | — — — — — — — — z* — —
XAS57 | Change of double shaft lengh (Wioutkeywey Wi hourchenters) | @ | @ | — | — | — | @ | — | — — — — — — — J* — —
XAS58 | Rered s ( (i fow et Vibothege) | @ | @ | — | — | @ | @ — — — — — — T | J* — —
XA59 | Reversed shaft, Change of shaftlength (Wit fourchanfers) | — | @ | @ - =-1-1 - — — — — — — X * — —
Combination Chart of Made to Order
Chart 5. Combination between -XA[ and -XCO
- Shaft type . . Combination
L] D A x[z[T]4 Aoplcablesize | 103,40t 46,51 1050
XC7 Reversed shaft o -0 0| - 50, 63,
XC8 to XC11 |Change of rotating range B 80, 100 -
XC30 Fluorine grease [ ® | ® | 30to100 [ J
XC31 to XC36 |Change of rotation range and shaft rotation direction o e e e 50, 63, -
XC37 to XC46 |Change of rotation range and angle adjusting direction il Bl el 80, 100 -
XC47 to XC58 |Change of rotation range and angle adjusting direction (Angle adjusting screw is equipped on the left)| — | — | — | — -
XC59 to XC61 |Change of port direction ® ® @ & | ® 30t100 [
XC62 Reverse mounting of auto switch o e o o o (]
XC63 One side hydro, One side air o o o o o Zg’ ?gb [ J
XC64 One side hydro, One side air [ BN BN BN NN J ' [ )
Chart 6. Combination between -XALO and -XOI
. Shaft type . . Combination
Symbol DEEEER X T Z [ 7] 4] k| Prlcablesize e 38,400 46, 5110 59
X6 Shaft, bolt made of stainless steel ® & o o o [
X7 Heat resistance (100°C) e e o o o 8010100 (]
X10 Angle adjustment for both sides ® o o o o [ J
X11 Angle adjustment for single side, Air cushion withsingleside | @ | @ | @ | ® | @ 5010100 [
X16 Fluororubber seal ® o o o o 30 to 100 [ ]

« Chart 7. For combination between -XCLI and -XCL], refer to page 257.
Chart 8. For combination between -X and -XCLJ, refer to page 257.
Chart 9. For combination between -XO and -XOJ, refer to page 266.
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Series CRA 1 (size 30, 50, 63, 80, 100)
Simple Specials:

-XA33 to -XA59: Shaft Pattern Sequencing

de 10
II Order

Shaft shape pattern is dealt with simple Made-to-Order system. (Refer to front matter 32.)
Please contact SMC for a specification sheet when placing an order.

Shaft Pattern Sequencing Il
Applicable shaft type: X,Z,T, J, K

\ Additional Reminders \

. Enter the dimensions within a range that
allows for additional machining.
SMC will make appropriate arrangements if
no dimensional, tolerance, or finish
instructions are given in the diagram.
The length of the unthreaded portion is 2 to 3
pitches.
Unless specified otherwise, the thread pitch
is based on coarse metric threads.

P =Thread pitch
M3x 0.5, M4 x0.7, M5 x 0.8
M6 x 1, M8 x 1.25, M10 x 1.5

-

»

©

Eal

5. Enter the desired figures in the portion of the
diagram.
6. Chamfer face of the parts machining

additionally is C0.5.

Symb A33 Machine female threads into the long shaft.

Note) Except flange style

The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 =6
* Applicable shaft types: J, K, T

Q1=M{ ]
o
x
[
+
i}
=
[
Il
5
!
(mm)
Size [e}]
30
50 14, M5, M6, 8
63 5, M6, 8, M10
80 14, M5, M6, 8, M10, M12
100 5, M6, M8, M10, M12

Symbol: A34 Machine female threads into the short shatt.

Note) Except flange style

The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M3: L2 = 6
* Applicable shaft types: J, K, T

==

L2

L2+ (@3xP)

(mm)
Size Q2
30
50 V4, M5, M6, M _8
63 M4, M5, M6, M_8, M10
80 14, M5, M6. 8. M10, M12
100 5. M6. M8, M10, M12

Symbol A35 Machine female threads into the shaft.

Note) Except flange style

The maximum dimension L1 is, as a rule, twice the thread size.
(Example) For M3: L1 =6
* Applicable shaft types: X, Z

r--a
=M ]
A
M
i
a Il
=<1 &
™ —
¥
o4
(mm)
Size Q1
30
50 4, M5, M6, M 8
63 [M4, M5, M6, M 8. M10
80 [M4, M5. M6, M 8. M10. M12
100 [M5. M6. M8, M10. M12

Symb: .A36 Machine female threads into the short shaft.

Note) Except flange style

The maximum dimension L2 is, as a rule, twice the thread size.
(Example) For M4: L2 =8
* Applicable shaft types: X, Z

(mm)
Size Q2
30 |M3
50 V4, M5, M6, M _8
63 |M4, M5, M6, M_8, M10
80 14, M5, M6, 8, M10, M12
100 |M5, M6, M8, M10. M12

symbol: A3 Note) Except flange style

The long shaft can be further shortened by machining it
into a stepped round shaft.
* Minimum machining diameter is 0.1.
(If shortening the shaft is not required, indicate “+” for
dimension X.)
(If not specifying dimension C1, indicate “+” instead.)
o, * Applicable shaft types: J, K, T
A, * Equal dimensions are indicated
by the same marker.
Di=o

(mm)
Size X L1max D1
30 31025 X-2 05 t0 67.9
50 3.5 t0 36 X-2.5 510 614.9
63 3.5t041 X-2.5 0510 016.9
80 4 to 50 X-3 0810019.9
100 5 to 60 X-4 28 to 924.9

Symbol %} Note) Except flange style

The short shaft can be further shortened by machining it
into a stepped round shaft.
* Minimum machining diameter is 0.1.
(If shortening the shaft is not required, indicate “+” for
dimension Y.)
(If not specifying dimension C2, indicate “+” instead.)
* Applicable shaft type: K
* Equal dimensions are indicated by the same marker.

Symbol A40 Shaft with through-hole

Note) Except flange style
* Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: K, T

di=0""3

Y.V § [ Shaft with through-hole

Note) Except flange style

* Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: J, X, Z

I
L e —
Il ol : — —] "’
9 U ==
| 21 1A
K axis T axis
(mm) (mm)
Size D2 Size di
30 05 10 67.9 30 025
50 Y 05 to 14.9 50 0410 07.5
63 Y 05t0016.9 63 0410 08
80 Y 080 019.9 80 06.8t0 011
100 to 60 Y 08 to 024.9 100 06.8t0 013
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Simple Specials Series CRA 1

Symbol
Shaft Pattern Sequencing Il -XA43 to XA55
Applicable shaft type: X, Z,T, J, K CRB2
-Z
Symbol: A43 zl;lagl)tg;t;l;g?;r;on\e:r;d If:ma\le thread Symbol .V: Vil Note) Except flange style Symbol A45 Note) Except flange style CRBUZ
" ) P ge sty Shaft through-hole and female thread machining The long shaft can be further shortened by machining a
* Applicable shaft types: K, T o « Applicable shaft types: J, X, Z middle-cut chamfer into it.
* Equal dimensions are indicated by the same I « Equal dimensions are indicated by the same .| * Minimum machining diameter is 0.1. CRB1
marker. I marker. " (The position is that of the standard flat at the keyway
- i portion.)
(If shortening the shaft is not required, indicate “+” for MSU
dimension X.)
* Applicable shaft types: J, K, T
w CRJ
CRA1
-Z
2 e e oy | ORO2
x0.8 = 04 04 = = _
M6x1 - 05 05 - - Size X W1 L1 max | L3 max
M 8x1.25 - - 06.8 |0 6.8 [0 6.8 30 8.5t0 25 1t02 X- L1-: MSQ
10x1.5 - - - o 85 |0 85 50 51036 | 1t05.5 X-2.5 E
12x1.75 = = = 210.3 |210.3 63 .5t041 | 1106.5 X-2.5 -
c s = - — o8 |os 80 (1651050 1t08 | X- E MSZ
Re /s = = = = o1 Re /s - - = = o11 100 211060 [15t0105] X-4 L1-4
CRO2X
S AV [ Note) Except flange style symbol: AD2 MSQX
The short shaft can be further shortened by machining a
middle-cut chamfer into it. Shorten the long shaft. Shorten the short shaft. MRQ
« Minimum machining diameter is 0.1. * Applicable shaft types: J, K, T * Applicable shaft type: K
(The position is that of the standard flat at the keyway
portion.)
(If shortening the shaft is not required, indicate “+” for a a a
dimension Y.) v v v
* Applicable shaft type: K "0 i i
x| = x| £ s
E E E @ or
g RIH 1 g -+ 15
N hE o it o b i
I A W L J ’ ‘
e
AR
-y ]
L
I
(mm) (mm) (mm) ‘T‘
_ Size Y L2 max | L4 max _ Size X Size Y >
30 8.5t0 256 1t02 Y-2 L2- 30 0 25 30 o 25
50 10 to 36 11055 Y L2- 50 5 to 36 50 0 36
63 11to 41 1106.5 Y - 63 .5to 41 63 0 41
80 [135t050| 1to8 Y - 80 0 50 80 0 50
100 171060 |15t010.5 Y -4 100 to 60 100 to 60
Symbol 53 Symbol: 4 Symbol: 55
Shorten the long and short shafts. [~ Shorten the long shaft. Shorten the short shaft.
* Applicable shaft type: K L * Applicable shaft types: X, Z * Apricable shaft types: J, Z
Il
= 0 0
Ly J
1| 1|
,EH,, ,,EB x| x &
I or o o Jof o | 1o o o
,EH,, ,,Hé A 4 hd N4
o
T 7 " - -
[ i O
Lo L Ll
T o o
(mm) (mm) (mm)
_ Size X Y _Size X Size Y
30 o 25 to 25 30 0 13 __ 30 to 10
50 .5 t0 36 to 36 50 .5 0 27 50 t0 20
63 .5 1o 41 to 41 63 .5 t0 29 63 to 22
80 4 1050 to 50 80 4 1038 80 to 26
100 to 60 to 60 100 to 44 100 to 30
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Series CRA 1 (size 30, 50, 63, 80, 100)

Simple Specials: -
ing 11
-XA33 to -XA59: Shaft Pattern Sequencing
Shaft shape pattern is dealt with simple Made-to-Order system. (Refer to front matter 32.)
Please contact SMC for a specification sheet when placing an order.
Symbol

Shaft Pattern Sequencing Il -XA56 to XA59

Applicable shaft type: X, Z, T, J, K

Both the long shaft and short shaft The rotation axis is reversed, and then shorten the long
= and short shafts.

are shortened. i are shortened.
 Applicable shaft type: Z >  Applicable shaft type: J n « Applicable shaft 1
x type: J, T 5

.
| Both the long shaft and short shaft
i

x

o g E e i

,e Q,
,EH,, 1 E,

T T
[ [ r
[l [l o o
L L Ll
[ ] I I
> > > >
(mm) (mm)
Size X Y Size X Y (mm)
30 3t0 13 0 10 30 3t025 0 10 Size Y
50 3.5t027 0 20 50 3.510 36 0 20 50 o 36
63 3.5t029 0 22 63 3.5t041 0 22 63 o 41
80 410 38 o 25 80 4 t0 50 0 25 80 0 50
100 51044 o 30 100 5to 60 o 30 100 0 60

The rotation axis is reversed, and then shorten the long
and short shafts.
* Applicable shaft type: X

e

-
-

H o L

===n

(mm) >
Size Y1
50 to 27
63 to 29
80 to 38
100 to 44
256

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Series CRA1

Made to Order Specifications 1

Please contact SMC for detailed dimensions, specifications and lead times.

How to Order

C|D|RA1|B]
Ma

gnet

[ Nil [ None |
BUIH-.IH magnet| Auto switch
Mounting style Refer to page 219 for the part
B Basic style no. of auto switches.
L Foot style
F Flange style
Shaft type Air cushion
S Single shaft key .Iﬂ.
Double shaft With air cushion
w (Long shaft and with four chamfers) * For pneumatic type only.
Y Double shaft key - .
X | Single shaft with four Size ROta:mg angle
Z | Double shaft with four chamf 30 903
T Single round shaft 50 1000
Double shaft 63 180
J | (Long shaft withot key & with our charrfers) 80 190°
K Double round shaft 100
Type o—
[ Nil_ [ Pneumatic | Pattern
| H | Air-hydro

How to order model with auto switches  How to order model with solenoid valve

Refer to page 219 for “How to Order’
products with auto switch.

Refer to page 234 for “How to order’|
products with solenoid valve,

How to order angle adjustable type

‘ Refer to page 218 for “How to Order”. ‘

Refer to page 240 for “How to Order”
angle adjustable type.

Combination Chart of Made to Order

Chart 7. Combination between -XCO and -XCO

|50 |H 90 ||c H F59 | x [c59|C62]-X10]-X16]
]

de 10

CRB2

(RBU2

Simple Specials, Made-to-Order symbol CRB1

* When the number of combinations are one or

two, please refer to chart 7 and 8.

x Combination of XA is possible for up to 2 types.

* Combination

* Combination of

msu
CRJ

EEEHS

3 Types Applicable Chart CRA1
C7 | €30 C59 Chart 7 -Z

€31 C60 | -X6 Chart7, 8

€59 -X10]-X16 Chart 8, 9 m

* Combination

only when all

Combination is available

the
conditions are fulfilled in CRoz
above combination chart.
* Combination of MsQ

4 Types Applicable Chart

C7 [ C30 | C59] C62 Chart 7 msz
C31[C60 | C30] -X6 Chart 7, 8 CROZX
| c59 C62 |-X10]-X16 Chart7,8,9 MSQX

Combination is available

the
conditions are fulfilled in MRQ

above combination chart.

* Combination of Made-to-Order is available up
to 4 types.

* Above is the typical example of combination.

x Chart 9. For combination chart between -XOO
and -XOJ, refer to page 266.

only when all

Shatft type Applicable P
ipti Combination
Part no. Description SIWIX Y|z TlJlK]| sz
XC 7 |Reversed shaft 00— — 0 0 — Xc7 # Corresponding shafts type available for combination
XC8 50,63 XC8
to Change of rotating range o0 | — —| 80,100 | — to
XC11 XC11
XC30 |Fluorine grease 0 ©® O O O O ® ® 30i0100[5WXTI|SWY* XC30
XC31 | Changes of rotation range and .| Xcs31
X(t:%G the revolving direction of shaft o6 —0———— - — [SwWY X(t2°36
XC37 | Changes of rotation range and 50, 63 . XC37
ngw the angle adjustment direction o060 ———— 80,100 | — — [SwY - Xg)46
XC47 |Change of rotation range and XCa7
to angle adjusting direction o — 0 —|— —|— — — — — — to
XC58 | (Angle adjustment screw is set on the left side.) XC58
XC59
X(t.‘.%1 Change of port direction O O ©® O O O O O 30ii10SWXTI| @ [SSWYHSWYHS,WYH*SWY*
XC62 |Reverse mounting of auto switch | @ | @ | ® ([ ©® | ©® | ® | ® | ® [ [ J (] (] (] [J
XC63 |One side hydro, One side air o0 0 0o 0 0 o o 853]1%:2) [ ] [J — [ ] — —
XC64 |One side hydro, One side air LK BN BK J o0 0 [ J [ J — [ J — —
Chart 8. Combination between -X[J and -XC[ (Refer to page 266 for Made-to-Order/details on -X1.)
. Shaft type Applicable
Part no. Description SIWIX[YlzITIaK]| sz XC7 [XC8to 11| XC30 |XC31to 36|XC37 to 58|XC59 to 61) XC62
X6 Shatt, Bolt, Parallel key stainless steelspec. | @ | @ | @ | @ | @ @ | @ | @ 010100 o [ ] [ ] [ J — [ ] [ ] [ ] [
X 7 | Heat resistance (100°C) o0 0 0o 0 o o o [ [ — [ [ - | — | —
X10 | Angle adjustment for both sides | @ ([ @ | @ | @ | ® | ® ([ ©® | @ 5010 100 [ ] — [ J — | — [ J [ J — | —
. o
x| B |[e|e e e e e[e]e O I i R N B e
X16 | Fluororubber seal ® 0 0 0 0 0 e o Nin O [ J [ [ [ [ [ — | —
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Series CRA1
Made to Order Specifications 2

Please contact SMC for detailed dimensions, specifications and lead times.

Symbol

Kl Reversed Shaft

CRA1 ‘Refer to“How to Order” on page 257.‘— XC7 CRA1 ‘

Reverse mounting of
Specifications rotation shaft (-XC7)

EChange of Rotating Range

Refer to“How to Order”

on page 257.

Specifications

I Symbol

XC8 to -XC11

‘ Applicable size ‘ 50, 63, 80, 100 ‘

[ Applicable size | 50, 63, 80, 100

‘Applicable shaft type ‘ Shaft S, W, X, T, J ‘

‘ Applicable shaft type ‘ Shaft S, W, Y

o

@

IO

& |
&7 i)

B e | o |
Note) If it is pressurized from the port indicated

with the arrow, the shaft rotates in the
clockwise direction.

E Fluorine Grease

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns

with the rotation angles of 100° and 190° of the

Made-to-Order specifications.

The rotation range is changed.

ime

0
¥ BT
\ b

A
=

Note) If it is pressurized from the port indicated
with the arrow, the shaft rotates in the
clockwise direction.

The rotation range is

changed. o I
N
2
S
&
S,
&
o
&/ In }?
1 =l BN
SN
g tﬂé im

Note) If it is pressurized from the port indicated
with the arrow, the shaft rotates in the
clockwise direction.

The rotation range is changed.

/8
B

Note) If it is pressurized from the port indicated
with the arrow, the shaft rotates in the
clockwise direction.

The rotation range is changed.

o0 range of keyWay ,
?\0

=l
| ==

I
A

£

i

Note) If it is pressurized from the port indicated
with the arrow, the shaft rotates in the
clockwise direction.

CRA1 ‘ Refer to “How to Order” on page 257. ‘—XC30

Lubricant oil in the seal part of packing
and inner wall of the cylinder is changed
to fluoro type.

(Not the low speed specifications.)

258

Fluorine grease

Specifications

Symbol

Applicable size

30, 50, 63, 80, 100

Applicable shaft type

S, W, X,Y,
Z,TJ,K

 Refer to page 220 for other specifications.

«+ Except air-hydro type.
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ﬂ Reversed Shaft

Made to Order Specifications Series CRA 1

on page 257.

—xcat

CRA1 ‘ Refer to “How to Order”
Specifications

[ Applicablesize | 50,63,80,100 |

‘ Applicable shaft type ‘ Shaft S, W, Y ‘

I Change of the rotation range and the rotation direction of shaft

Symbol
31 to XC3

(-XC31 to XC36)

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the

Made-to-Order specifications.

The rotation range is changed and the rotating
direction is reversed.

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.

The rotation range is changed and the rotating
direction is reversed.

>

The rotation range is changed and the rotating
direction is reversed.

s

=l

P
fr

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.

The rotation range is changed and the rotating
direction is reversed.

sior range of keyw'ay 7
)

N
g@é

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.

=0

h R

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.

The rotation range is changed and the rotating
direction is reversed.

The rotation range is changed and the rotating
direction is reversed.

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.

Note) If it is pressurized from the port indicated with
the arrow, the shaft rotates in the clockwise
direction.
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Series CRA1

Made to Order Specifications 3

Please contact SMC for detailed dimensions, specifications and lead times.

E Change of Rotation Range and Angle adjusting direction

CRA1 ‘

Refer to “How to Order” on page 257.

}—XC37

Specifications
Applicable size |
Applicable shaft type ‘

50,63,80,100 |
Shaft S, W, Y

(-XC37 to XC42)

to!
M&ddeer

I Change of rotation range and angle adjusting direction

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190°

of the Made-to-Order specifications.

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.
Angle adjusting screw

™
NS
a

The rotation range under the adjustment of an angle
at 60° is indicated below.

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

The rotation range and the angle adjusting direction

£

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

Angle adjusting screw

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.
Angle adjusting screw

he adjustment of an angle

T

he rotation range under
dicated below.

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

Angle adjusting screw

.

=

The rotation range under the adjustment of an angle
at 60° is indicated below.

3
)
&

. Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
’ clockwise direction.

H

Rota//o/]

=

7, ]
ﬂé

The rotation range under the adjustment of an angle
at 60° is indicated below.

@nge
o
K

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the

ise direction.

9=

The rotation range under the adjustment of an angle

at 60° is indicated below.
1

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

=
5 ‘
3,
%

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

£

Angle adjusting screw

The rotation range under the adjustment of an angle
at 60° is indicated below.

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.
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Change of Rotation Range and Angle adjusting direction

Made to Order Specifications Series CRA 1

CRA1 ‘

Refer to “How to Order”

—xc4s

on page 257.

Specifications
Applicable size ‘
Applicable shaft type ‘

50,63,80,100 |
ShaftS,W,Y |

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the Made-to-Order

specifications.

I Change of rotation range and angle adjusting direction
(-XC43 to XC46)

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

s

S

The rotation range under the adjustment of an angle at 60°
is indicated below.

by the port
indicated with the
arrow, the shaft
rotates in the
clockwise
direction.

symbol: C44
The rotation range and the angle adjusting

direction of the angle adjustable type are changed.
Angle adjusting screw

The rotation range under the adjustment of an angle at

120° i indicated below.

Note) If it is pressurized
by the port
indicated with the
arrow, the shaft
rotates in the
clockwise
direction.

K g

=)
NX
=™
N

RB1

=

[x]
=
[

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

= vange of key,,,/ay ,
3

[

ﬁ Angle adjusting screw
The rotation range under the adjustment of an angle at
120° is indicated below.
e

Note) If it is pressurized by the
port indicated with the
arrow, the shaft rotates in
the clockwise direction.

The rotation range and the angle adjusting direction
of the angle adjustable type are changed.

f ke
on 1ange Of keyy, .
;O Y 7

Angle adjusting screw
of an angle at

The rotation range under the
120° is indicated below.

0ts,,

%

%,

>
%

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.
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Series CRA1

Made to Order Specifications 4

to!
M&ddeer

Please contact SMC for detailed dimensions, specifications and lead times.

ﬂ Change of Rotation Range and Angle Adjusting Direction (angle adjusting screw moved to the left)

Refer to “How to Order” on page 257.

»—XC47

CRA1 ‘
Specifications
Applicable size 50, 63, 80, 100
Shaft S, W, Y

‘ Applicable shaft type ‘

I Change of rotation range and angle adjusting direction

(Angle adjusting screw moved to the left)

(-XC47 to XC52)

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the

Made-to-Order specifications.

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.
Angle adjusting screw

T

LW

AR

w5 s
age G
RD\’A\\“‘\

The rotation range under the adjustment of an angle
at 60° is indicated below.

<

Note) If it is pressurized
by the port
indicated with the

f
§ arrow, the shaft
?\Q\‘b rotates in the
clockwise
direction.

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.
Angle adjusting screw

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.

Angle adjusting screw

=]

%k

a

=

n range under the adjustment of an angle
indicated below.

4l ]

57
Ao

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

=

The rotation range under the adjustment of an angle
at 60° is indicated below.
% Note) If it is pressurized by the
0%0 port indicated with the
/a/,ge arrow, the shaft rotates in
the clockwise direction.

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.

Angle adjusting screw

N

Symbol: C

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.

o

SASY
) Q:b§\

()
=]

For the angle adjusting type, angle adjusting screws
are mounted to the left cover.

Q)

=

/ Angle adjusting screw

The rofation range under the of an angle

The rotation range under the of an angle
at60° s indicated below. The rotation range under the adjustment of an angle ol
at 60° is indicated below. al60° is indicated below.
i 3
3 . . e ~@‘®Q
= Note) g;ﬁs;;sz urized Q@’ Note) If it is pressurized Qs\"‘) Note) If itis pressurized by
"«;» indicated with the s by the port. the port indicated with
5 ! arrow, the shaft & indicated with the the arrow, the shaft
3 rotates in the arrow, the shaft rotates in the
2 °
\QZ/ clockwise rotates in the clockwise direction.
y direction. clockwise direction. & d

262

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Made to Order Specifications Series CRA 1

Symbol
Change of Rotation Range and Angle Adjusting Direction (angie adjusting screw moved to the Ieft) [a{ SX R (P, {¢1:1:]

CRB2

-Z
CRA1 ‘ Refer to “How to Order” on page 257. »—X053 CRBL2
Specifications
‘ Applicable size ‘ 50, 63, 80, 100 ‘ Change of rotation range and angle adjusting direction CRB1
‘ Applicable shaft type ‘ Shaft S, W, Y ‘ (Angle adjusting screw moved to the left)

(-XC53 to XC58)
The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the
Made-to-Order specifications.

Q=
N ||
o |=

symbol: C53 symbol: C5: symbol: C55 CRA1
;?; 255\?21?@‘1‘#3‘23 (t:YJ?/ZVr angle adjusting screws For the angle adjusting type, angle adjusting screws For the angle adjusting type, angle adjusting screws -Z
Y are mounted to the left cover. Roz are mounted to the left cover.
tat;

nE
=
=4
~

=
]
o

f-—

J08Y
=
7
N

=]

=)
=
=3
=
>

=
x»
1=}
>

The rotation range under the adjustment of an angle at 60° is The rotation range under the adjustment of an angle
The rotation range under the adjustment of an angle at 60° is | indicated below. at 120° is indicated below.
indicated below.

MRQ

Note) If it is pressurized by the

H.P'f!E port \nd|i10a\e|1d f\:/ith the
e G AD arrow, the shaft rotates in
"l i\uq

" Q)=

AR L B N

the clockwise direction.
Symbol: C57 Symbol: C58

For the angle adjusting type, angle adjusting screws | For the angle adjusting type, angle adjusting screws For the angle adjusting type, angle adjusting screws
are mounted to the left cover. are mounted to the left cover. are mounted to the left cover.
o range of keyway p Angle adjusting screw Angle adjusting screw
2
XK

Note) If it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

Note) If it is pressurized by
the port indicated
with the arrow, the

Angle adjusting screw
The rotation range under the adjustment of an angle at
120° is indicated below.

The rotation range under the adjustment of an angle at The rotation range under the adjustment of an angle at
120° is indicated below. 120° is indicated below.

/?% ~ Note) Ifitis pressurized by
%, the port indicated
3, with the arrow, the
>
%

Note)if it is pressurized by
the port indicated
with the arrow, the
shaft rotates in the
clockwise direction.

shaft rotates in the
clockwise direction.

Note) If it is pressurized by the
port indicated with the
arrow, the shaft rotates in
the clockwise direction.
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Series CRA1
Made to Order Specifications 5

Please contact SMC for detailed dimensions, specifications and lead times.

Symbol
change of Port Location (Mounting location of the cover is changed.) -XC59 to XC61
CRA1 ‘ Refer to “How to Order” on page 257. }—XC59
SPecifications * Except for the solenoid valve equipped style.

Applicable size 30, 50, 63, 80, 100 :’;ré p;siti;gsif)changed.
-XC59 to
. Shaft S, W, X, Y
Applicable shaft type 2T, J, K

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the Made-to-Order
specifications. For the bumper equipped type, the needle position is on the opposite side of the port.

Direction of the port is changed. (Upwards) Direction of the port is changed. (Downwards) Direction of the port is changed. (Backwards)

Port

=
5%

Port

=

Ro)
gt
— |
=

Port

Port [ Port Pim Port
2 - ] HL7¢ | o JH el #
T Iq Py o) = (==l f?ﬁ
e h e == \tfégé
1 El H o | o Iff B = :
Symbol
ﬂ Reverse Mounting of the Auto Switch Against the Standard m
CRA1 ‘ Refer to“How to Order” auto switch equipped type on page 219. }—XCSZ

The auto switch is reverse mounted to the standard.
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ﬂ One Side Air-hydro, One Side Air Type

Made to Order Specifications Series CRA 1

CRA1 ‘ Refer to“How to Order” on page 257.

I-xce3

Specifications

Applicable size 50, 63, 80, 100
Applicable shaft type gh_?ﬁJSkW’ XY

# Except for the solenoid valve equipped type, angle
adjustable type and air cushion equipped type.

The patterns with the rotation angle of 90° and 180° are applicable to the respective patterns with the rotation angles of 100° and 190° of the Made-to-Order

specifications.

I One side air-hydro, one side air

-XC63: Left side air
Right side air-hydro
-XC64: Left side air-hydro
Right side air

One side air, one side air-hydro specifications (Left side air, right side hydro)

Air releasing valve

|
Rl (o

i)
]

]
1

Air pressure port Hydro pressure port

The figure shows the pressurized situation to the hydro pressure port.

One side air, one side air-hydro specifications (Left side hydro, right side air)

Air releasing valve

Hydro pressure port Air pressure port

The figure shows the pressurized situation to the air pressure port.
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Combination Chart of Made to Order

Series CRA1

Made to Order Specifications:

-X6 to -X16

RA1 B S

Built-in magnet

Type
[ Nil_ [ Standard |
“ Angle adjustable type

Pattern ¢

How to Order

Chart 9. Combination between -XJ and -XJ
(S,W, X,Y, Z,T, J, K shaft)

[P] 50 — 90 [S]-[F59]-[x6]-[X16]

Made-to-Order symbol
* Combination is available only
when all the conditions are
fulfilled in above combination

Auto switch

Suffix symbol

Nil -X7, -X16
S -X6
U -X10
C -X11

« Refer to pages 267 and 268

for details.

chart 9.

e 10
Mgfder

= Combination of Made-to-Order for -X is available up to 2 kinds.
= Above is the typical example of combination.

- Shaft type Applicable _—
Part no. Description s w X Y z T 3 K pZize Combination
X 6 |Shaft, Bolt, Parallel key stainlesssteelspec. | @ | @ | @ (@ | ® | @ | ® | @ 30 to 100 X6
X 7% |Heat resistance (100°C) e o o o o o o o [ J X7
X10 | Angle adjustment for both sides ® & o6 o6 o o o o 5010 100 — [ J
X11 Angle adjustment for single side, Air cushion vithsinglesidle | @ | @ | @ | ® | @ | ® | ® | @ — o X10 to X11
X16 | Fluororubber seal ® & o6 o o o o o 30 to 100 — [ J

*X7: Not available for the built-in magnet type.
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Made to Order Specifications Series CRA 1

Symbol Symbol
n Shaft, Bot, Parallel Key Made of Stainless Steel Spec.m B Both Sides Angle Adjustable Type

1 Refer to “How to Order” on page 214.

clrA1 | Refer to “How to Order” on pages 218, 219 and 234. |S - X6 C[IRA1 1] i—' Rotation | U-X10

. Both sides angle
Stainless steel 1 f
for main part adjustable type

=)
NX
=
N

=[xz
2|82

For applications in areas that pose a risk of rust or corrosion, a portion of CRJ
the materials used in the standard parts has been changed to stainless .
steel. ‘ /
5 : CRA1
- -Z
Specifications Specifications m
Type Pneumatic Type Pneumatic CRQZ
Size 30, 50, 63, 80, 100 Size 50, 63, 80, 100 S
Fluid Air (Non-lube) Rotation 90°, 180°, 100°, 190° MsQ
Max. operating pressure 1.0 MPa Single shaft (S), Double shaft (W), Single shaft MSZ
in. " 0.1 MP: with four chamfers (X), Double shaft key (Y),
Min. operating pressure a Shaft type Double shaft with four chamfers (Z), Single round CRO2X
Stainless steel part Shaft, Bolt, Parallel key shaft (T), Double shaft/Round shaft, with four S
. R chamfers (J), Double round shaft (K) Msax
Cushi 30 — Without cushion
ushion 50 to 100 — With or without air cushion Cushion None MRQ
Auto switch Mountable Variation With auto switch, With solenoid valve
 Refer to page 220 for other specifications. * Refer to page 220 for other specifications.
== Except for the angle adjustable type.
Adjusting direction Adjusting direction “A”: When angle adjusting screw on “A”
Symbol ! 9 side is screwed into the right direction.
. Adjusting direction “B”: When angle adjusting screw on “B”
E Heat Resistant Type side is screwed into the right direction.
Rotation at 90°
- S Angle adjusting Angle adjusting
CRA1 | Refer to “How to Order” on pages 218 and 240. |— X7 sorew '8’ i ‘?{ T Sorew “A”
T =72l @ (For clockwise
end adjustment)
Heat resistant type (anodr counterc\o?kl\nrse(_%l,_ éﬂ
Adjusting width
X X with angle adjusting
In this rotary actuator, the material of the seals has been changed to the screw ‘B”
heat resistant type (to withstand up to 100°C), for applications in (90° at max)
environments that exceed the standard specification temperatures of 0 to
60°C. Rotation range
of keyway
Specmcatlons Adjusting width with angle
Type Pneumatic adjusting screw “A” (90° at max)
Size 30, 50, 63, 80, 100 Rotation at 180°
. 90°, 180° (Size 30 to 100) Angle adjusting Angle adjusting
Rotation 100°, 190° (Size 50 to 100) AN ?@;}? “W’
or el o | Fan For clockwise
Ambient and fluid temperature 0 t0 100°C end adustment)[™ == = ﬁ}-’—“ e(nd adjustmen)
Lubrication 1SO VG32 L
Seal material FKM
Single shaft, Double shaft, Single shaft
with four chamfers, Double shaft key,
Shaft type Double shaft with four chamfers, Double Adjusting width Adjusting width
ro_und shaft, Double shaft (Round shaft, With angle adjusting with angle adjusting
with four chamfers), Double round shaft screw “A” (90° at max) screw ‘B’ (90° at max)
. 30 — Without cushion Rotation range of keyway
Cushion 50 to 100 — With or without air cushion
Auto switch Not mountable

* Refer to page 220 for other specifications.
## Except for models with solenoid valve.
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Series CRA1

Made to Order Specifications 7

Please contact SMC for detailed dimensions, specifications and lead times.

Symbol
n One Side Angle Adjustable, One Side Cushion

1 Refer to “How to Order” on page 214.

One side angle
adjustable,
one side cushion

Symbol
E Fluororubber Seal

CDRA1| Refer to “How to Order” on pages 219 and 240. | — X16

Fluororubber seal

Seal is now changed to fluororubber.

Specifications Specifications
Type Pneumatic Type Pneumatic
Size 50, 63, 80, 100 Size 30, 50, 63, 80, 100
Rotation 90°, 180°, 100°, 190° Fluid Air (Non-lube)
Single shaft (S), Double shaft (W), Single shaft Max. operating pressure 1.0 MPa
with four chamfers (X), Double shaft key (Y), Min. ti
Shaft type Double shaft with four chamfers (Z), Single n -opera n9 f)ressure 01 MPa
round shaft (T), Double shaft/Round shaft, with Ambient and fluid temperature 0°C to 60°C (No freezing)
four chamfers (J), Double round shaft (K) Seal material FKM
Cushion With cushion on one side Cushion 30 — Without cushion
Auto switch Mountable 50 to 100 — With or without air cushion
Variation With auto switch, With solenoid valve Auto switch Mountable

+ Refer to page 220 for other specifications.

Cushion needle

Angle adjusting
screw
Cushion
’E AE range

+ Refer to pages 230, 231 and 237 for dimensions.
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* Refer to page 220 for other specifications.
« Except for models with solenoid valve.
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Precautions 1

Rotary Actuators

Be sure to read this before handling.

Design/Selection

/A Warning

1.

Confirm the specifications.

Products represented in this catalog are designed only for use
in compressed air systems (including vacuum).

Do not operate at pressures or temperatures, etc., beyond the
range of specifications, as this can cause damage or malfunc-
tion. (Refer to the specifications.)

Please contact SMC when using a fluid other than com-
pressed air (including vacuum).

We do not guarantee against any damage if the product is
used outside of the specification range.

. If the operation involves load fluctuations,

ascending/descending movements, or chang-
es in frictional resistance, make sure to pro-
vide safety measures.

Operating speed will increase, and bodily injury may occur, or
damage to the machinery itself may occur.

. If there is a chance that the product will

pose a hazard to humans, install a protective
cover.

If the moving portion of the product will pose a hazard to hu-
mans or will damage machinery or equipment, provide a con-
struction that prevents direct contact with those areas.

. Be certain that the secured portions will not

loosen.

Be certain to adopt a reliable connecting method if the rotary
actuator is used very frequently or if it is used in a location that
is exposed to a large amount of vibration.

. There may be cases in which a speed reduc-

tion circuit or a shock absorber is required.

If the driven object moves at high speeds or is heavy, it will be
unfeasible for only the rotary actuator’s cushion to absorb the
shock. Therefore, provide a speed-reduction circuit to reduce
the rotary actuator’'s speed before the thrust is applied to the
cushion, or an external shock absorber to dampen the shock.
If these countermeasures are taken, make sure to take the ri-
gidity of the machinery and equipment into consideration.

6.Consider the possibility of a reduction in the

circuit air pressure caused by a power failure.
When an actuator is used as clamping mechanism, there is a
danger of workpiece dropping if there is a decrease in clamp-
ing force, due to a drop in circuit pressure caused by a power
failure. Therefore, safety equipment should be installed to pre-
vent damage to machinery/equipment and bodily injury.

. Consider the possibility of power source re-

lated malfunctions that could occur.

For the machinery and equipment that rely on power sources
such as compressed air, electricity, or hydraulic pressure, adopt
a countermeasure to prevent the equipment from causing a
hazard to humans or damage to the machinery and equipment
in the event of malfunction.

. If a speed controller is provided in the exhaust

restrictor, implement a safety design taking
the residual pressure into consideration.

If air pressure is applied to the air supply side without residual
pressure in the exhaust side, the rotary actuator will operate at
abnormally high speed, which could pose a hazard to humans
and can damage the machinery and equipment.

-~
Z

9.

10.

11.

12.

13.

14.

15.

16.

17.

Consider the behavior of the rotary actuator
in the event of an emergency stop.

Devise a safe system so that if a person engages the emergen-
cy stop, or if a safety device is tripped during a system malfunc-
tion such as a power failure, the movement of the rotary actua-
tor will not cause a hazard to humans or damage the equipment.

Consider the action of the rotary actuator
when restarting after an emergency stop.
Devise a safe design so that the restarting of the rotary actua-
tor will not pose a hazard to humans or damage the equip-
ment. Install manually controlled equipment for safety when
the actuator has to be reset to the starting position.

Do not use the product as a shock absorber.
If an abnormal pressure or air leakage occurs, the rotary
actuator’s speed reduction capability could become severely
effected, which could pose a hazard to humans and damage
the machinery and equipment.

Select a speed within the product’s allow-

able energy value.

If the product’s kinetic energy of the load exceeds the allow-
able value, it could damage the product, and cause a hazard
to humans and damage the machinery and equipment.

Provide a shock absorber if the kinetic ener-
gy that is applied to the product exceeds the
allowable value.

If the product’s kinetic energy exceeds the allowable value, it
could damage the product, and cause a hazard to humans
and damage the machinery or equipment.

Do not stop or hold the product at midpoint

by keeping air pressure in the product.

For a product lacking an external stopping mechanism, if the
directional control valve is closed to keep the air pressure in
the product, in an attempt to stop the product at midpoint, it
might not be possible to maintain that stopped position due to
an air leakage. As a result, it could pose a hazard to humans
and cause damage to machinery and/or equipment.

Give consideration to the decline in strength
caused by changes of the shaft type.

Some shaft types, such as simple specials, may have shapes
and dimensions that result in decreased strength when com-
pared with standard models. Consider this carefully when using.
Do not use two or more rotary actuators with
the aim of synchronized movement.

One of the actuators may bear the load of operation, making
synchronized movement impossible, and possibly leading to
deformation of the equipment.

Do not use in a location where adverse ef-
fect could be occurred by the oozing of the
lubricant to the exterior.

The lubricant coating the interior of the product may leak to

the outside of the product from the portion of the connection of
the rotary shaft, body cover, etc.

18.Do not disassemble the product or make any

19.

SvVC

modifications, including additional machining.
It may cause human injury and/or an accident.

Refer to the Auto Switches Precautions (pages
13 to 16) for using with an auto switch.
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Rotary Actuators
Precautions 2

Be sure to read this before handling.

Design/Selection

/A Caution

1.Do not use below the speed adjustment

| Mountng
/A Warning

2. Ensure sufficient space for maintenance

range specified for the product.

If the product is used below the specified speed adjustment
range, it could cause the product to stick, slip, or the move-
ment to stop.

activities.
When installing the products, allow access for maintenance.

3. Tighten threads with the proper tightening torque.

When installing the products, follow the listed torque specifications.

2. Do not apply an external torque to the prod- A . .
uct that exceeds the rated output. 4. Before adjusting the angle by supplying air
) . pressure, take appropriate measures to prevent
If an external force that exceeds the product’s rated output is . . .
applied to the product, it could damage the product. the equipment from rotating unnecessarily.
. : When an adjustment is performed under air pressure, the
3. The hOId_mg torque of the rotating end of the equipment could rotate and fall during the adjustment,
double piston type. depending on the mounted placement of the equipment. As a
If the internal piston of a double piston product comes in contact result, it could pose a hazard to humans and damage the
with the angle adjustment screen or the cover and stops, the machinery and equipment.
holding torque at the rotating end is one half of the actual output. 5.Do not loosen the angle adjustment screw
4.1f it is necessary to provide repeatability of beyond the allowable adjustment range.
the rotation angle, directly stop the load The angle adjustment screw could fall out if it is loosened
externally. beyond its allowable adjustment range and cause a hazard to
Even with a product that is equipped with an angle adjuster, humans and damage to machinery and equipment.
there are times in which the initial rotation angle could change. 6. Do not p|ace a magnetic object near the product_
5. Do not use under hydraulic pressure. The auto switch is a magnetic sensing type. If a magnetic
The product will be damaged if it is used by applying hydraulic object is placed close to it, the rotary actuator could operate
pressure. suddenly, which could pose a hazard to humans and damage
. e sps . the machinery and equipment.
6. There is a possibility of backlash being gen- 7.Do not ()e/rforn;q gdditional machining to the
erated when stopping the double piston : roductp g
style in the middle with a valve of the closed proc o o
center type Additional machining to the product can result in insufficient
ype. . strength and cause damage to the product. This can lead to pos-
7. For the vane type product, if it is necessary sible human injury and damage to the surrounding equipment.

to ensure a rotation angle, make sure to use
a minimum pressure of 0.3 MPa.

8.Do not use the made-to-order -XC30 at low

speeds.

Although fluorine grease is used, it is not designed for
low-speed applications.

For information on fluorine grease, refer to the Material Safety
Data Sheet (MSDS).

8. Do not enlarge the fixed throttle by modify-

ing the pipe connectors.

If the hole diameter is enlarged, the product’s rotation speed
will increase, causing the shock force to increase and damage
to the product. As a result, it could pose a hazard to humans
and damage the machinery and equipment.

9.If shaft couplings are used, use those with

angular freedom.

9. Do not use in places where there are many If shaft couplings that lack angular freedom are used, they

temperature fluctuations. When using in could scrape due to eccentricity, leading to equipment

. . . malfunction and product damage. As a result, it could pose a

|0Wtehr :efmp?rgture aﬁpl|cat|o_ns,_:s$hcaut:_on hazard to humans and damage the machinery and equipment.

zz ; o? th:eosi stc?r?s;'c:‘ do occur inside the cylin- . 14 po not apply to the shaft a load that exceeds
Operation ma pbe unstable ' the values given in a catalog.

P . y ' . . If a load that exceeds the allowable value is applied to the prod-

10. Adjust the speed control in the environment uct, it could lead to equipment malfunction, a hazard to humans,

in which it will be used in.

Speed adjustment may be changed if the environment is
different.

/A Warning

and damage to the machinery and equipment. Provided that a
dynamic load is not generated, a load that is within the allowable
radial/thrust load can be applied. However, applications in which
the load is applied directly to the shaft should be avoided wher-
ever possible. The methods such as those described below are
recommended to prevent the load from being applied directly to
the shaft in order to ensure a proper operating condition.

Load Load

1. Operation manual

Install the product and operate it only after reading the operation B

manual carefully and understanding its contents. Also, keep the |

manual in a location where it can be referred to as necessary. r S i

Flexible )
Thrust bearing coupling Bearing
24
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Precautions 3

Al

Rotary Actuators

Be sure to read this before handling.

/A Warning

11. Place an external stopper in a position that
is away from the rotating shaft.
If the stopper is placed near the rotating shaft, the torque that
is generated by the product itself will cause the reaction force
which is directed to the stopper to be redirected and applied to
the rotating shaft. This will lead to the breakage of the rotating
shaft and bearing. As a result, it could pose a hazard to
humans and damage the machinery and equipement.

Precautions when Using External Stoppers

* Be sure to install external stoppers in the proper places. Installa-
tion in the wrong place can result in equipment breakage, which
could damage other equipment or cause human injury.

)

Install the stopper at a The external stopper be-

sufficient distance from the comes a fulcrum, resulting

rotating shaft. in the load’s inertia force
being applied to the shaft
as a bending moment.

If an external stopper is in-
stalled on the shaft side
which is opposite of the
load, the inertia force gen-
erated by the load is ap-
plied directly to the shaft.

* Install external stoppers within the range of the rotating shaft angle.
Installing an external stopper at the maximum rotation angle
may result in inability to fully absorb the kinetic energy
generated, and damage to equipment may occur.

When using external stoppers at rotation angles of 90°,
180°, or 270°, use products with rotation angles of 100°,
190°, or 280° respectively.

Provide a
buffer angle External stopper

Angle controlled by the
external stopper

Provide a
buffer angle
Rotation angle of actuator

without an external stopper

External
stopper

Backlash of the Single Rack Pinion Type CRA1 Series

There is a backlash of within 1° at the rotation end of the CRA1
series. It is necessary to decide the position of the external
stopper when precise rotation is required.

Precautions when Converting Rotational
Motion to Linear Motion

When using a link mechanism, etc., to convert rotational motion
to linear motion, and determining the operation end using the
stopper on the linear motion end (see below), a small value for 6
at the operation end may result in the torque of the rotary actua-
tor causing excessive radial load to act on the output axle, and
equipment breakage may occur.

Install a stopper on the rotational motion side, or increase the
value of 0 at the operation end, to make sure the load generated
does not exceed the allowable value for the product.

Stopper

<>
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Rotary actuator

12. Do not use springs, etc., to add force in the
rotational movement direction.

When rotational force from an external spring, etc., acts and
generates negative pressure on the product’s interior, break-
age of the internal seal or acceleration of abrasion may occur.

/A Caution

1.0bserve the specified torque to secure the
block of the angle adjustment unit.
If it is secured with a torque that is lower than the specified
torque, the block could become loosened during use, causing
the angle to exceed the set angle.

2. Do not use organic solvent to wipe the area
of the name plate that shows the model.
It will erase what is indicated on the name plate.

3. Do not hit the rotating shaft by securing the body
or hit the body by securing the rotating shaft.
These actions could cause the shaft to bend or damage the
bearing. When a load must be coupled to the rotating shaft,
secure the rotating shaft.

4. Do not place your foot directly on the shaft or
on the equipment that is coupled to the shaft.
Placing one’s weight directly onto the rotating shaft could
cause the rotating shaft or the bearing to become damaged.

5. If a product is equipped with an angle ad-
justment function, use it within the specified
adjustment range.

If the product is used outside the specified adjustment range,
it could lead to equipment malfunction or product damage.
Refer to the product specifications for details on the adjust-
ment range of the products.

| Piping
ACautlon

. Refer to the Fittings and Tubing Precautions
(pages 38 to 41) for handling one-touch fit-
tings.

2. Preparation before piping

Before piping is connected, it should be thoroughly blown out
with air (flushing) or washed to remove chips, cutting oil and
other debris from inside the pipe.

3. Wrapping of pipe tape
When screwing piping or fittings into ports, ensure that chips
from the pipe threads or sealing material do not enter the
piping. Also, if pipe tape is used, leave 1.5 to 2 thread ridges
exposed at the end of the threads.

Winding

irection
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Precautions 4

Al

Speed and Cushion Adjustment

/A Warning

1. To make a speed adjustment, gradually ad-
just starting from the low speed end.
If the speed adjustment is performed from the high speed end,
it could damage the product. As a result, it could pose a
hazard to humans and damage the machinery and equipment.

2. The cushion needle is not adjusted at the time
of shipment. Therefore, an adjustment must
be made in accordance with the operating
speed and the moment of inertia of the load.
The absorption of kinetic energy by the bumper is regulated by the
adjustment of the needle. An improper adjustment could lead to
damage of the equipment and the product. As a result, it could pose
a hazard to humans and damage the machinery and equipment.

3. Do not operate with the cushion needle in a
fully closed condition.
This could tear the seal, which could pose a hazard to
humans and damage the machinery and equipment.

4.Do not apply an excessive force to loosen
the cushion needle.
The needle itself is provided with a pull stop. However, the
pullstop could be damaged if the needle is loosened through
the application of excessive force. As a result, it could pose a
hazard to humans and damage the machinery and equipment.

5. For products with shock absorbers, when
the shock absorber stops motion before
reaching the stroke end using a stopper
mechanism with the objective of shortening
takt time, be sure the shock absorber is
stopped in a position where it has
adequately absorbed the kinetic energy.
Failure to do so can result in damage to equipment.

A Warning

1. This product should be used without lubrica-
tion. If it is lubricated, it could lead to stick-
ing or slipping.

26 V 7
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Rotary Actuators

Be sure to read this before handling.

/A Warning

1. Type of fluids
Please consult with SMC when using the product in
applications other than compressed air.

2. When there is a large amount of drainage.
Compressed air containing a large amount of drainage can
cause malfunction of pneumatic equipment. An air dryer or
water separator should be installed upstream from filters.

3. Drain flushing
If condensation in the drain bowl is not emptied on a regular
basis, the bowl! will overflow and allow the condensation to
enter the compressed air lines. It causes malfunction of
pneumatic equipment.

If the drain bowl is difficult to check and remove, installation of
a drain bowl with an auto drain option is recommended.
For compressed air quality, refer to SMC’s Best Pneumatics catalog.
4. Use clean air.

Do not use compressed air that contains chemicals, synthetic
oils including organic solvents, salt or corrosive gases, etc., as
it can cause damage or malfunction.

A Caution

1. When extremely dry air is used as the fluid,
degradation of the lubrication properties
inside the equipment may occur, resulting in
reduced reliability (or reduced service life)
of the equipment. Please consult with SMC.

2. Install an air filter.

Install an air filter upstream near the valve. Select an air filter
with a filtration size of 5 um or smaller.

3. Take measures to ensure air quality, such as

by installing an aftercooler, air dryer, or
water separator.
Compressed air that contains a large amount of drainage can
cause malfunction of pneumatic equipment such as rotary
actuators. Therefore, take appropriate measures to ensure air
quality, such as by providing an aftercooler, air dryer, or water
separator.

4. Ensure that the fluid and ambient tempera-
ture are within the specified range.
If the fluid temperature is 5°C or less, the moisture in the
circuit could freeze, causing damage to the seals and equip-
ment malfunction. Therefore, take appropriate measures to
prevent freezing.

For compressed air quality, refer to SMC’s Best Pneumatics catalog.

SvVC

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Rotary Actuators

A I Precautions 5
Be sure to read this before handling.

Operating Environment

/A Warning

1. Do not use in an atmosphere having corro-
sive gases, chemicals, sea water, water,
water steam, or where there is direct contact
with any of these.

Refer to the construction for information on the rotary
actuators material.

2.Do not expose the product to direct sunlight
for an extended period of time.

3.Do not use in a place subject to heavy
vibration and/or shock.

4.Do not mount the product in locations where
it is exposed to radiant heat.

5.Do not use in dusty locations or where water
or oil, etc., splash on the equipment.

A Warning

1. Perform maintenance inspection according
to the procedures indicated in the operation
manual. |
If handled improperly, malfunction and damage of machinery
or equipment may occur. 1

2. Maintenance work 3
If handled improperly, compressed air can be dangerous.
Assembly, handling, repair and element replacement of |
pneumatic systems should be performed by a knowledgeable |
and experienced person.

3. Drain flushing |

Remove drainage from air filters regularly.

4. Removal of equipment, and supply/exhaust of
compressed air

When components are removed, first confirm that measures
are in place to prevent workpieces from dropping, run-away
equipment, etc. Then, cut off the supply pressure and electric
power, and exhaust all compressed air from the system using
the residual pressure release function.

When machinery is restarted, proceed with caution after
confirming that appropriate measures are in place to prevent
cylinders from sudden movement.

/A Caution

1. For lubrication, use the designated grease
for each specific product.

The use of a non-designated lubricant could damage the
seals.

% S\NC
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Precautions 6

Rotary Actuators

Be sure to read this before handling.

For Air-hydro Type

Please read this page along with the Rotary Actuators Precautions.

A Warning

1

2.

.Do not use the product near flames, or in

equipment or machinery that exceeds an
ambient temperatures of 60°C.

There is a danger of causing a fire because the air-hydro type
uses a flammable hydraulic fluid.

Refer to the Material Safety Data Sheet (MSDS) of the
hydraulic fluid when supplying the fluid.

Do not use the product in a clean room.

/A Caution

-—h

N

w

. Do not use in an environment, equipment, or

machine that is not compatible with oil mist.

The air-hydro type generates an oil mist during operation
which may affect the environment.

.Be certain to install an exhaust cleaner on

the directional control valve for the air-hydro
type.

A very small amount of hydraulic fluid is discharged from the
exhaust port of a directional control valve, which may contami-
nate the surrounding area.

.Install the air-hydro type in locations where

it can be serviced easily.

Since the air-hydro type requires maintenance, such as
refilling of hydraulic fluid and bleeding of air, ensure sufficient
space for these activities.

[ Selection |
A Caution

1. Select an air-hydro type in combination with

an air-hydro unit.

Since good operation of an air-hydro type depends on its
combination with an air-hydro unit, carefully select an appro-
priate air-hydro unit.

. Pipng
A\ Warning

Y

N

.For air-hydro type piping, use self-aligning

fittings.
Do not use one-touch fittings in the piping for an air-hydro
type, because oil leakage may occur.

. For air-hydro type piping, use hard nylon

tubing or copper piping.

As in the case of hydraulic circuits, surge pressures greater
than the operating pressure may occur in an air-hydro type
piping, making it necessary to use safer piping materials.

/A Warning

1.

Completely discharge the compressed air in
the system before filling the air-hydro unit
with hydraulic oil.

When supplying hydraulic fluid to the air-hydro unit, first
confirm that safety measures are implemented to prevent
dropping of objects and the release of clamped objects, etc.
Then, shut off the air supply and the equipment’s electric
power and exhaust the compressed air in the system.

If the air-hydro unit’'s supply port is opened with compressed
air still remaining in the system, there is a danger of hydraulic
fluid being blown out.

Refer to the Material Safety Data Sheet (MSDS) of the
hydraulic fluid when supplying the fluid.

2.Use petroleum hydraulic fluid which can be

used as turbine oil.

If non-flammable hydraulic fluid is used,
problems.

Suitable viscosity is in the range of approximately 40 to 100
mm?/s in operating temperature.

The suitable operating temperature for ISO VG32 is the range
of 15 to 35°C. If the operating temperature range is beyond
ISO VG32, select ISO VG46 (suitable for 25 to 45°C range).

it may cause

Note) Refer to SMC’s website for details about each manufactur-

er's brand name of class 1 turbine oil (no additive) ISO
VG32. Additionally, please contact SMC for details about
class 2 turbine oil (with additives) ISO VG32.

/A Caution

1.

2.

Bleed air from the air-hydro type on a regu-
lar basis.

Since air may accumulate inside the air-hydro type, bleed air
from it, for example before starting work. Bleed air from a
bleeder valve provided on the air-hydro type or the piping.

Verify the oil level of the air-hydro system
on a regular basis.

Since a very small amount of hydraulic fluid is discharged
from the air-hydro type and the air-hydro unit circuit, the fluid
will gradually decrease. Therefore, check the fluid regularly
and refill as necessary.

The oil level can be checked with a level gauge in the
air-hydro converter.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com



Auto Switches

A I Precautions 1
Be sure to read this before handling.

Cylinders or actuators include cylinders, air grippers, rotary

actuators, and electrical actuators/cylinders.

Design/Selection

/A Caution

AWarnmg

1. Confirm the specifications.

If the product is used with excess load applied or beyond the
specification range, this may cause the product to break or
malfunction. We do not guarantee against any damage if the
product is used outside of the specification range.

. Cautions for use in an interlock circuit

When an auto switch is used for an interlock signal requiring
high reliability, devise a double interlock system to avoid
trouble by providing a mechanical protection function, or by
also using another switch (sensor) together with the auto
switch.

Also, perform periodic maintenance and confirm proper
operation.

.Do not attempt to disassemble, modify
(including exchanging the printed circuit
boards), or repair the product.

An injury or failure can result.

A Caution

1. Pay attention to the length of time that a switch

is ON at an intermediate stroke position.

When an auto switch is placed at an intermediate position of
the stroke and a load is driven at the time the piston passes,
the auto switch will operate, but the operating time will be
short if the speed is too fast. As a result, the load may not
operate completely. The maximum detectable piston speed is:

Auto switch operating range (mm)
Time load applied (ms)

V (mm/s) = x 1000

In cases of high piston speed, the use of an auto switch
(D-F5NT, F7NT, G5NT, M5NT, M5PT) with a built-in OFF
delay timer (= 200 ms) makes it possible to extend the load
operating time.

The wide-range detection type D-G5NB (operating range 35
to 50 mm) may also be useful, depending on the application.
Please consult with SMC for other models.

. Take precautions when multiple cylinders/
actuators are used close together.

When multiple auto switch cylinders/actuators are used in
close proximity, magnetic field interference may cause the
auto switches to malfunction. Maintain a minimum cylinder
separation of 40 mm. (When the allowable interval is specified
for each cylinder series, use the indicated value.)

The auto switches may malfunction due to the interference
from the magnetic fields.

Use of a magnetic screen plate (MU-S025) or commercially
available magnetic screen tape can reduce the interference of
magnetic force.

. Ensure sufficient clearance for maintenance
activities.

When designing an application, be certain to allow sufficient
clearance for maintenance.

% S\NC

4.

5.

6.

7.

Do not mount the cylinder or actuator with
the auto switch on a footing.
If work personnel gets on or puts the work personnel’s foot on

the footing accidentally, an excessive load is applied to the
cylinder or actuator, causing the cylinder or actuator to break.

Design the circuit so that any back-flow cur-
rent does not flow in if a short-circuit trouble
occurs or forced operation is performed to
check the operation.

If a back-flow current occurs, this may cause the switch to
malfunction or break.

When multiple auto switches are required.

‘n” indicates the number of auto switches which can be physi-
cally mounted on the cylinders/actuators. Detection intervals
depends on the auto switch mounting structure and set
position, therefore some required interval and set positions
may not be available.

Limitations on detectable position

There are positions or surfaces (bottom surface of the foot
bracket, etc.) where the auto switch cannot be mounted due
to the physical interference depending on the cylinder or actu-
ator mounting status or mounting bracket. Select an appropri-
ate auto switch setting position where the auto switch does
not interfere with the cylinder or actuator mounting bracket
(trunnion or reinforcing ring) after checking it sufficiently.
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Auto Switches
Precautions 2

Be sure to read this before handling.

Al

Mounting/Adjustment

/A Caution

1.Do not drop or bump.

. Wiing |
/A Caution

1. Confirm proper insulation of wiring.

14

Do not drop, bump, or apply an excessive impact (300m/s2 or
more for reed auto switches, 1000m/s2 or more for solid state
auto switches) while handing the auto switch. It may cause the
auto switch to break or malfunction.

. Observe the proper tightening torque for
mounting an auto switch.

When an auto switch is tightened beyond the range of tighten-
ing torque, auto switch mounting screws, auto switch mounting
brackets or auto switch may be damaged.

On the other hand, tightening below the range of tightening
torque may allow the auto switch to slip out of position.

.Do not carry a cylinder by the auto switch
lead wires.

This may cause disconnection of the lead wire or the internal
element to break.

. Do not use screws other than the set screws
installed on the auto switch body to secure
the auto switch.

If using other screws, auto switch may be damaged.

. Mount an auto switch at the center of the
operating range.

In the case of 2-color display auto switch, mount it at the cen-
ter of the green LED illuminating range.

Adjust the mounting position of the auto switch so that the pis-
ton stops at the center of the operating range. (The mounting
position shown in the catalog indicates the optimum position at
stroke end.)

If mounted at the end of the operating range (around the bor-
derline of ON and OFF), operation will be unstable depending
on the operating environment. Also there are some cylinders or
actuators with individual setting methods for auto switches. If
so, mount it in accordance with the indicated method.

Even if 2-color indication solid state auto switches are
fixed at a proper operating range (the green light lights
up), the operation may become unstable depending on
the installation environment or magnetic field distur-
bance.

(Magnetic body, external magnetic field, proximal installa-
tion of cylinders with built-in magnet and actuators,
temperature change, other factors for magnetic force
fluctuation during operation, etc.)

. Check the actual actuation status and adjust
the auto switch mounting position.

According to the installation environment, the cylinder or ac-
tuator may not operate even at its proper mounting position.
Even when setting at a midpoint of the stroke, check the ac-
tuation status and make the adjustment in the same manner.

-~
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2.

3.

4,

SvVC

If there is any improper insulation (mixed contact with other
circuit, grounding fault, or improper insulation between
terminals, etc.) in the wiring, an over-current flows in, causing
the auto switch to break.

Wire separately from power lines or high
voltage lines, avoiding parallel wiring or wir-
ing in the same conduit with these lines.

If an inrush current is generated, the noise may cause the au-
to switch to malfunction.

Avoid repeatedly bending or stretching lead
wires.

Broken lead wires will result from repeatedly applying bending
stress or stretching force to the lead wires.

Stress and tensile force applied to the connection between the
lead wire and auto switch increases the possibility of discon-
nection.

Keep the lead wire from moving especially in the area where it
connects with the auto switch.

Be certain to connect the load before power
is applied.

<2-wire type>

If the power is turned ON when an auto switch is not
connected to a load, the auto switch will be instantly damaged
because of excess current (short circuit).

It is the same as when the 2-wire brown lead wire (+, output)
is directly connected to the (+) power supply terminal.
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Auto Switches
Precautions 4

Operating Environment

/A Warning

1.

Never use in an atmosphere of explosive
gases.

The structure of auto switches is not intended to prevent ex-
plosion. This may lead to explosion hazard.
Please contact SMC concerning ATEX compliant products.

A Caution

1.

N

Do not use in an area where a magnetic field
is generated.

Auto switches will malfunction or magnets inside cylinders/ ac-
tuators will become demagnetized. (Please consult with SMC
if a magnetic field resistant auto switch can be used.)

. Do not use in an environment where the au-

to switch will be continually exposed to wa-
ter.

Although auto switches satisfy IEC standard IP67 construction
except some models (D-A30, A440], G390, K391, RNK,
RPK) do not use auto switches in applications where continu-
ally exposed to water splash or spray. This may cause
improper insulation or malfunction.

. Do not use in an environment with oil or

chemicals.

If auto switches are used in an environment containing
coolant, cleaning solvent, various oils, or chemicals even for a
short period of time, this may adversely affect the auto
switches, resulting in improper insulation, malfunction due to
swelling of the potting resin, or hardening of the lead wires.

. Do not use in an environment with tempera-

ture cycles.

If temperature cycles other than normal temperature changes
are applied, this may adversely affect the insides of the auto
switches.

. Avoid accumulation of iron waste or close

contact with magnetic substances.

If many iron particles, such as cutting chips or spatters
accumulate around a cylinder with the auto switches or an
actuator or if a magnetic substance (attracted by a magnet) is
put close to a cylinder with the auto switch or an actuator, the
magnetic force inside the cylinder or actuator loses, causing
the auto switch to malfunction.

. Please contact SMC concerning water resis-

tance, elasticity of lead wires, usage at weld-
ing sites, etc.

. Do not use in direct sunlight.
. Do not mount the product in locations where

it is exposed to radiant heat.

.Take appropriate measures against the

lightning surge on the equipment side as the
auto switches do not have any lightning
surge resistance specified in the CE marking.
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Be sure to read this before handling.

Maintenance

1.

2.

1.

2.

SvVC

/A Warning

Removal of equipment, and supply/exhaust
of compressed air

Before any machinery or equipment is removed, first ensure
that the appropriate measures are in place to prevent the fall
or erratic movement of driven objects and equipment, then cut
off the electric power and reduce the pressure in the system
to zero. Only then should you proceed with the removal of any
machinery and equipment.

When machinery is restarted, proceed with caution after
confirming that appropriate measures are in place to prevent
actuators from moving suddenly.

Do not touch a terminal during energizing.

Touching a terminal during energizing may cause electric
shock, malfunction, or auto switch breakage.

/A Caution

Perform the following maintenance periodi-
cally in order to prevent possible danger
due to unexpected auto switch malfunction.

1) Secure and tighten auto switch mounting screws.
If screws become loose or the mounting position is
dislocated, retighten them after readjusting the mounting
position.
2) Confirm that there is no damage to lead wires.
To prevent faulty insulation, replace auto switches or repair
lead wires, etc., if damage is discovered.
3) Confirm the detection setting position.
* Red light of 1-color display auto switch
Confirm that the set position stops at the center of the
operating range (red display area).
¢ Confirm the green light and position of the 2-color display
auto switch.
Confirm that the set position stops at the center of the
appropriate operating range (green display area). If
stopped with the red LED lit, the operation may become
unstable due to effects of the equipment environment or
external disturbance. So, set the mounting position at the
center of the appropriate operating range again.
Some cylinders or actuators indicate the individual setting
procedures for the auto switch. If so, set the mounting position
using the individual setting procedures.

Do not use solvents such as benzene, thin-

ner etc. to clean the product.

They could damage the surface of the body and erase the
markings on the body. For heavy stains, use a cloth lightly
dampened with diluted neutral detergent, then wipe up any
residue with a dry cloth.
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Precautions

Design/Selection

/A Caution

1.

16

Keep wiring as short as possible.

Be sure to use a wire length of 100 m or less.

When the wire length is long, we recommend the ferrite core is
attached to the both ends of the cable to prevent excess
noise. A contact protection box is not necessary for solid state
switches due to the nature of this product construction.

. Do not exceed the trimmer switch sensor ca-

ble length 3 m.

If the sensor cable length exceeds 3 m, the CE marking does
not apply to the auto switch.

.Do not use a load that generates surge volt-

age.
If driving a load such as a relay that generates a surge
voltage, use a built-in surge absorbing element type device.

. Pay attention to the internal voltage drop of

the auto switch.

Generally, the internal voltage drop of the solid state auto
switch is larger than that of the reed auto switch. When the
auto switches (“n” pcs.) are connected in series, the voltage
drop is multiplied by “n”. In this case, the auto switches
operate correctly, but the loads may not operate. Additionally,
note that the 12 VDC relay does not apply to the auto switch.

. Pay attention to leakage current.

<2-wire type>
Current (leakage current) flows to the load to operate the inter-
nal circuit when in the OFF state.

Operating current of load (OFF condition) > Leakage current

If the criteria given in the above formula are not met, it will not
reset correctly (stays ON). Use a 3-wire auto switch if this
specification will not be satisfied.

Moreover, leakage current flow to the load will be “n” times
larger when “n” auto switches are connected in parallel.

. Output operation of the solid state auto switch

is not stable for 50 [ms] after powered ON.

In the output operation immediately after powered ON or AND
connection operation, the input device (PLC or relay, etc.) may
judge the ON position as OFF output or the OFF position as
ON output. So, please make the setting on the equipment so
that the input judgement signal is set disabled for 50 [ms] im-
mediately after powered ON or AND connection. When using
SMC’s AHC system (Auto Hand Changing System) Series
MA, please also make this setting.

-~
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Be sure to read this before handling.

Solid State Auto Switches

. Wiing |
/A Caution

1.

2

3.

4

Do not allow short-circuit of loads.

All models of D-J51, G5NB and PNP output type auto
switches do not have built-in short circuit protection circuits.

Carefully handle as the auto switch may be damaged.

.Avoid incorrect wiring.

1) If connections are reversed on a 2-wire type auto switch,
the auto switch will not be damaged if protected by a
protection circuit, but the auto switch will always stay in an
ON state. However, it is still necessary to avoid reversed
connections, since the auto switch could be damaged by a
load short circuit in this condition.

2) If connections are reversed (power supply line + and power
supply line —) on a 3-wire type auto switch, the auto switch
will be protected by a protection circuit. However, if the
power supply line (+) is connected to the blue wire and the
power supply line (=) is connected to the black wire, the
auto switch will be damaged.

When the lead wire sheath is stripped, con-
firm the stripping direction. The insulator
may be split or damaged depending on the

direction. (D-M9(J only)

Model
D-M9N-SWY

Recommended Tool
Description

= Stripper for a round cable (82.0) can

be used for a 2-wire type cable.

Wire stripper

.Do not disconnect the cable between the sen-

sor and amplifier of the heat resistant 2-color
display solid state auto switch by the customer.
Even when the sensor and amplifier are connected again, a
contact resistance is produced, causing the auto switch to
malfunction. Additionally, the sensor and amplifier are paired
and they do not operate correctly in different combinations.

/A Caution

1.

SvVC

Do not use in an area where surges are gen-
erated.

If there is an equipment unit (electromagnetic lifter, high-fre-
quency induction furnace, motor, or radio, etc.) that generates
large surges or electromagnetic waves around cylinders with
solid state auto switches or actuators, this may cause the cir-
cuit element inside the auto switch to break.
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Precautions

Design/Selection

/A Caution

1. Keep wiring as short as possible.

As the length of the wiring to a load gets longer, the rush

current at switching ON becomes greater, and this may

shorten the product’s life. (The switch will stay ON all the
time.)

1) Use a contact protection box when the wire length is 5 m or
longer.

2) Even if an auto switch has a built-in contact protection
circuit, when the wiring is more than 30 m long, it is not
able to adequately absorb the rush current and its life may
be reduced. It is again necessary to connect a contact
protection box in order to extend its life. Please consult with
SMC in this case.

2. Do not use a load that generates surge volt-

age.

If a surge voltage is generated, the discharge occurs at the
contact, possibly resulting in the shortening of product life.

If driving a load such as a relay that generates a surge volt-
age, use an auto switch with built-in contact protection circuit
or use a contact protection box.

3. Pay attention to the internal voltage drop of

the auto switch.
1) Auto switch with an indicator light (Except D-A56, A76H,
A96, A96V, C76, E76A, Z76)
¢ |[f auto switches are connected in series as shown below,
take note that there will be a large voltage drop because
of internal resistance in the light emitting diodes. (Refer to
the internal voltage drop in the auto switch specifications.)
[The voltage drop will be “n” times larger when “n” auto
switches are connected.]
Even though an auto switch operates normally, the load
may not operate.

O—----—— 0

; o

In the same way, when operating under a specified
voltage, although an auto switch may operate normally,
the load may not operate. Therefore, the formula below
should be satisfied after confirming the minimum operat-
ing voltage of the load.

Internal voltage
drop of auto switch

Minimum operating
voltage of load

Supply _
voltage

2) If the internal resistance of a light emitting diode causes a
problem, select an auto switch without an indicator light
(D-A60, A80, A8OH, A90, A90V, C80, R80, 90, E8OA,
Z80).

-~
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Be sure to read this before handling.

Reed Auto Switches

1.

2.

1.

SvVC

/A Caution

Do not allow short-circuit of loads.

If the power is turned ON with a load in a short circuited
condition, the auto switch will be instantly damaged because
of excess current flow into the switch.

Avoid incorrect wiring.

A 24 VDC auto switch with indicator light has polarity. The
brown lead wire or terminal No. 1 is (+), and the blue lead wire
or terminal No. 2 is (-).

[For D-97, (+) is on the no-displayed side, (-) is on the black

line side.]

1) If connections are reversed, an auto switch will operate,
however, the light emitting diode will not light up.
Also, take note that a current greater than that specified will
damage a light emitting diode and it will no longer operate.
Applicable model:
D-A73, A73H, A73C, A93, A93V, A53, A54, B53, B54, C73,
C73C, E73A, 273, D-R73, R73C, 97, 93A, A33, A34, A33A,
A34A, Ad4, A44A

2) When using a 2-color indicator type auto switch (D-A79W,
A59W and B59W), the auto switch will constantly remain
ON if the connections are reversed.

/A Caution

Do not use in an environment where there is
excessive impact shock.

When excessive impact (300 m/s®> or more) is applied to a
reed auto switch during operation, the contact point will mal-
function and generate or cut off a signal momentarily (1 ms or
less). Please consult with SMC if a solid state auto switch can
be used according to the environment.
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Prior to Use

Auto Switches Common Specifications 1
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L Refer to the Auto Switch Precautions on pages 8 to 11 before using auto switches.

Auto Switches Common Specifications

Type Reed auto switch Solid state auto switch
Leakage current None 3-wire: 100 pA or less, 2-wire: 0.8 mA or less
Operating time 1.2ms 1ms or less*3)

Impact resistance 300 m/s? 1000 m/s? *4)

Insulation resistance

50 MQ or more (500 VDC measured via megohmmeter) (Between lead wire and case)

1500 VAC for 1 minute*!)

Withstand voltage
(Between lead wire and case)

1000 VAC for 1 minute
(Between lead wire and case)

Ambient temperature -10 to 60°C

Enclosure IEC60529 Standard IP67+2)

= 1) Electrical entry: Connector type (A73C/A80C/C73C/C80C): 1000 VAC/min.
(Between lead wire and the case)

= 2) The terminal conduit type (D-A3/A30A/A30C/G39/G39A/G39C/K39/K39A/K39C), DIN terminal
type (D-A44/A44A/A44C) and heat resistant auto switch (D-F7NJ) conform to IEC60529

Standard 1P63.
The trimmer type amplifier section (D-RCIK) conforms to IP40.

= 3) Excluding the solid state auto switches with a timer (D-M50T/G5NT/F7NT/F5NT types) and

magnetic field resistant 2-color indication solid state auto switch (D-P3DWLC/P4DW).

The operating time for D-J51 is 2 ms or less and for D-P3DWLI/P4DW are 40 ms or less.

+ 4) 980 m/s? for the trimmer type sensor section, 98 m/s? for the amplifier section.

Lead Wire
(Lead wire length indication ) (Lead wires with a connector indication )
(Example) Part No. of Lead Wires with Connectors

D-M9BW

Lead wire length

) Symbol | Length | Tolerance Connector Specifications Solid state]| Reed
Auto switch Nil | 05m | +15mm e o
model M 1im | £30 mm o2 _
L 3m | +90 mm ) °
y4 5m | £150 mm 0 @)
N*1) | None - ® ™
SAPC | 0.5m | +15mm | M8-3 pin 9) _
MAPC | 1m | +30 mm |Plug connector 9] _
SBPC | 0.5m | +15mm | M8-4 pin 9] _
MBPC | 1m | +30 mm |Plug connector 9) _
SDPC | 0.5m | +15mm . e} —
MDPC | 1m | +30 mm | M124Ppin A code (Normalkey) |5
LDPC | 3m | +90 mm 9 e) _

@:Standard O:Produced upon receipt of order (Standard)

x 1) Applicable to the connector type (D-CJCIC) only.

« 2) Applicable to the D-M90J (V), D-M9OIW (V), and D-M9OUIA (V) only.

« 3) Applicable to the D-B53/B54, D-C73(C)/C80C, D-A93(V), D-A73(C)/A80C, D-

A53/A54, D-Z73, and D-90/97/90A/93A only.

x 4) For reed auto switches M8 and M12 type with connector, please contact SMC.

x 5) The standard lead wire length of the trimmer auto switch is 3 m.

* B) The standard lead wire length of the solid state auto switch with the timer except
for the D-P3DW and D-M9UJA (V)O, water-resistant 2-color display solid state
auto switch, wide range detection auto switch, heat resistant 2-color display solid
state auto switch, and strong magnetic field resistant 2-color display solid state
auto switch is 3 m or 5 m. (Product with a lead wire length of 0.5 m is not avail-

able.)

18 ZS\NC

(Applicable only for connector type)

Model Lead wire length
D-LCO05 0.5m
D-LC30 3m
D-LC50 5m
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Auto Switches Common Specifications 2
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I_F{efer to the Auto Switch Precautions on pages 8 to 11 before using auto switches.

Term Meaning
Hysteresis Auto switch A deviation amount between the ON position and OFF position caused by
auto switch characteristics (difference in sensitivity between ON and OFF).
Switch il When the switch is turned ON once and the switch (or piston) is moved in
Sﬁiﬁ?o'n”g ) <:'_ . the opposite direction, a symptom occurs that the position where the switch
ON) Hystere5|s(Heed auto switch: 2 mm or less ) . o .
Solid state auto switch: T mmorless )/ turns OFF deviates to a position where it is further returned from the ON po-
T 13 sition. This deviation amount is called “hysteresis”.

Switch
gg:irt?éwg > Note) Hysteresis may fluctuate due to the operating environment.
(OFF) Please contact SMC if hysteresis causes an operational problem.

Most sensitive position

A position (sensor layout position) where the sensitivity is highest on the detection surface of the auto switch enclosure.
When the center of the magnet is aligned with this position, this becomes almost the center of the operating range and stable
operation can be obtained.

Programmable Logic
Controller (PLC)

One of elements making up the sequence control.
The PLC is so designed that it receives signals, such as auto switch output and outputs them to other devices so as to
perform the electrical control according to the preset program.

Operating
temperature range

A temperature range, in which the auto switch can be used.
If significant temperature change or freezing occurs even in this temperature range, this may cause the auto switch to
malfunction.

Operating voltage

A voltage, at which the auto switch can be used.
The operating voltage is indicated using generally used voltage (24 VDC or 100 VAC, etc.).
For 2-wire type, the operating voltage has the same meaning as the power supply voltage or load voltage.

Operating
current range

A range of the current value that can be flowed to the output of the auto switch.
If the operating current is lower than this range, the auto switch does not operate correctly. Conversely, if the operating
current is higher than this range, this may cause the auto switch to break.

Current consumption

This current value is necessary for the 3-wire type auto switch to operate the circuit through the power cable.
For 2-wire type, as the current consumption is a part of the load current, it is not defined.

Insulation resistance

A resistance between the electric circuit and enclosure.
Unless otherwise described particularly, 50MQ (Min) is used for auto switch.

Magnetic field resistant
auto switch

An auto switch, for which measures against effects arising from external (welding) magnetic field generated in the spot weld-
ing process, etc. are taken.

The solid state auto switch functions as it detects the frequency of the applied magnetic field. If the external magnetic field
(AC) is applied, the last signal is retained not to be affected by the external magnetic field. This system can be used by the
cylinder with normal magnetic force.

The reed auto switch built-in a magnetic field shielded sensor with a low sensitivity to make the effect of the external mag-
netic field (DC or AC magnetic field) insusceptible. Therefore, a dedicated cylinder built-in the strong magnet needs to be
selected and there is also an operable range (conditions).

Impact resistance value

A minimum acceleration that may cause the auto switch to malfunction or break when the standard impact is applied.

Water-resistant type
auto switch

A model, long-term water resistance of which is improved by taking structural measures for the general (general purpose)
product.

Withstand voltage

A tolerance dose when the voltage is applied to the portion between the electrical circuit and enclosure.

The withstand voltage shows a strength level of the product against the voltage. If a voltage exceeding the withstand voltage
is applied, this may cause the product to break. (The voltage described here is different from the power supply voltage nec-
essary to operate the product.)

Proper mounting
position

A dimension that shows the mounting position when the position is detected at the stroke end of the cylinder.

As this position is set, the maximum sensitivity position is aligned with the center of the magnet. However, make the adjust-
ment with the actual machine by considering the characteristic difference during actual setting.

When an adjustment allowance is needed for the detection before the stroke, set a value with an adjustment allowance
added to the proper mounting position.

Applicable load

A device that is assumed as a target load of the auto switch.

Operating time

A period of time until the auto switch output becomes stable after the magnetic force to operate the auto switch has been
received.

Operating range

An auto switch operating range in response to the cylinder piston movement (ON length in response to the stroke). The oper-
ating range is determined by the magnetic force of the magnet (range, in which the magnetic force acts) and switch sensitivity.
So, the operating range may vary as these conditions are changed by the ambient environment, etc.

The operating range in the standard status (normal temperature, single cylinder, magnetic force, and sensitivity, etc.) is
described in the catalog.

V 7 19
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Refer to the Auto Switch Precautions on pages 8 to 11 before using auto switches.

Term

Meaning

Minimum Stroke for
Auto Switch Mounting

A minimum stroke value of the auto switch that can be mounted on the cylinder.

The minimum stroke is determined by the specification limit (auto switch operation or position setting ability, etc.) and physi-
cal limit (mechanical interference associated with the auto switch mounting).

Note that the catalog shows the value assuming that the position detection is performed at the stroke end and this value
does not consider the adjustment allowance.

When an adjustment allowance is needed, such as detection before the stroke, a value is set that this adjustment allowance
is added to the minimum stroke.

Internal voltage drop

A voltage that is applied to the portion between the COM and signal line when the auto switch is ON.

As only a value that the internal voltage drop is subtracted from the power supply voltage is applied to the input side of the
PLC, the detection fault (incorrect input) may occur if this value is lower than the minimum operating voltage. So, take great
care when selecting a device.

2-Color Indication

As the end part of the auto switch operating range (boundary between ON and OFF) is an area where is susceptible to the
external disturbance or stroke change during cylinder operation, this function is intended to quickly and properly make the
setting at the center of the operating range where the stable operation can be obtained by changing the operation indication
color of the auto switch.

Load

A device that is connected to the output of the auto switch so as to do any work is called “load”.
For example, the load is a relay or PLC, etc.
To check the operation of the auto switch, a device equivalent to the load (such as resistor, etc.) is connected.

Load current

A current that flows to the load when the ON-OFF output is ON.

Enclosure

A class of protection against solid or water entry of the electrical machinery and apparatus specified in IEC60529.

iSecond characteristic numeral

First characteristic numeral

@First Characteristics:

Degrees of protection against solid foreign objects
Non-protected
Protected against solid foreign objects of 50 mm g and greater
Protected against solid foreign objects of 12 mm g and greater
Protected against solid foreign objects of 2.5 mm @ and greater
Protected against solid foreign objects of 1.0 mm g and greater
Dust-protected
Dusttight

oA WN=O

@Second Characteristics:
Degrees of protection against water
Non-protected
Protected against vertically falling water drops
Protected against vertically falling water drops when enclosure tilted
up to 15°
Protected against rainfall when enclosure tilted up to 60°
Protected against splashing water
Protected against water jets
Protected against powerful water jets
Protected against the effects of temporary immersion in water
Protected against the effects of continuous immersion in water

Example) In the case of stipulated as IP65, we can know the degrees of protection is dusttight and water jet-
proof on the grounds that the first characteristic numeral is 6 and the second characteristic numeral
is 5 respectively, that gives it will not be adversely affected by direct water jets from any direction.

@O NOOOHAW N (=IO

Solid state auto switch

A switch that detects the magnetic field by the MR element and incorporates the judgement circuit to turn ON or OFF the out-
put regardless of the contact or non-contact of the mechanical contact like transistor (non-contact part).

Leak current

A current that flows to operate the internal circuit when the ON-OFF output is OFF. In particular, if this leak current exceeds the
detection current in the 2-wire type auto switch or PLC, this may cause reset fault. So, take great care when selecting a device.

Reed auto switch

A switch that uses the reed switch to detect the magnetic field and turn ON or OFF the output by the contact or non-contact
of the mechanical contact (contact part is provided like relay or limit switch).

Induction load

A load that has the coil. The connection target of the auto switch is a relay.

Recommended lead
wire bending radius

A minimum bending radius (reference value) of the lead wire when the lead wire is secured and constructed (oscillation or ro-
tation is not considered).

(As the temperature or current value conforms to the auto switch specifications, this lead wire bending radius differs from the
value disclosed by the electric wire manufacturer.)

Electrical entry

A structure, in which the lead wire of the auto switch is taken out in the horizontal direction when the cylinder is laid out hori-
zontally (cylinder rod is horizontal), is called “in-line entry”. A structure, in which the lead wire is taken out in a direction per-
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pendicular to the cylinder axis center, is called “perpendicular entry”.
Z
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Prior to Use

Auto Switches/Internal Circuit

Solid State Auto Switches

Solid state 3-wire, NPN Solid state 3-wire, PNP

! Black Load
o—{ 1}

1
]

Reed Auto Switches

2-wire (Solid state)

Contact Protection Box/CD-P11, CD-P12

No. O) @ ® O)
c 2-wire (Reed switch) 2-wire (Reed switch) 2-wire (Reed switch) 2-wire (Reed switch)
g e ,Brown e Brown | . . Brown - . Brown
1 . 10—
S ! i 1
S ! Core Contact | =02 | ; Contact | =029
= i | prtcion ~ protection ~ ! protection v
o st ; st T box T ; } ; box
(@] i ‘ Blue ! Blue|
No. @)
c 2-wire (Reed switch)
© e Brown
S 1 2-Color Load
& i - i oa
= i Windication | | Contact
= ! cirouit protection
(&) : !
| T

<Applicable switch models>
D-A7/A8, D-A7H/A80H, D-A73C, A80C, D-C7/C8, D-C73C/C80C,
D-E70A, E80A, D-Z7/Z8, D-9/900A, D-A9/A901V, D-A79W
The auto switches above do not have a built-in contact protection circuit.
A contact protection box is not required for solid state auto switches due
to their construction.
1. Where the operation load is an inductive load.
2. Where the wiring length to load is greater than 5 m.
3. Where the load voltage is 100/200 VAC.
Therefore, use a contact protection box with the switch for any of
the above cases:
The contact life may be shortened (due to permanent energizing conditions.)
D-A72(H) must be used with the contact protection box regardless of
load types and lead wire length since it is greatly affected by loads.
(Where the load voltage is 110 VAC)
When the load voltage is increased by more than 10% to the rating of
applicable auto switches (except D-A73C/A80C/C73C/C80C/90/97/A79W)
above, use a contact protection box (CD-P11) to reduce the upper limit of
the load current by 10% so that it can be set within the range of the load
current range, 110 VAC.
Even for the built-in contact protection circuit type (D-A34[A][C],
DA44[A][C], D-A54/A64, D-A59W, D-B59W), use the contact protection
box when the wiring length to load is very long (over 30 m) and PLC
(Programmable Logic Controller) with a large inrush current is used.

Contact Protection Box Connection

Contact Protection Box Specifications

+Lead wire length — Auto switch connection side 0.5 m
Load connection side 0.5m

Contact Protection Box Internal Circuit

CD-P1 1 Brown ‘r 7777777777777 " 7: Brown(~)
. . i Choke coili .
Auto switch side : Surge ! Load side
Blue. L absorber | Blue(-)
CD-P12 SO ‘
Browno————"""——o Brown(+)
' S ghoke coil 3
Auto switch side : ot : Load side
Blueo—;— o Blue(-)

Contact Protection Box/Dimensions

4.4
E i
ST Pl e 5
lvoLT i 2] l g
38 23.4 15.5
R;_#_

Part no. CD-P11 CD-P12
Load voltage | 100 VAC orless| 200 VAC | 24 VDC _y
Max. load current| 25 mA 12.5 mA 50 mA ]

To connect a switch unit to a contact protection box, connect the lead wire from the side of the contact protection box marked SWITCH to the lead wire
coming out of the switch unit. Keep the switch as close as possible to the contact protection box, with a lead wire length of no more than 1 meter.
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Prior to Use
Auto Switch Connection and Example

Sink Input Specifications

Source Input Specifications

3-wire, NPN

(PLC internal circuit)

3-wire, PNP

(PLC internal circuit)

Connect according to the applicable PLC input specifications, as the connection method will vary depending on the PLC input specifications.

Example of AND (Series) and OR (Parallel) Connection

# When using solid state auto switches, ensure the application is setup so the signals for the first 50 ms are invalid. |

3-wire AND connection for NPN output

(Using relays)

Brown
O
Auto switch 1

Auto switch 2

3-wire AND connection for PNP output

(Using relays)

Brown
Auto switch 1

Auto switch 2

2-wire AND connection

Brown
O
Auto switch 1

Auto switch 2

Load voltage at ON = Power supply voltage —
Residual voltage x 2 pcs.
=24V -4V x2pcs.

=16V

Example: Power supply is 24 VDC
Internal voltage drop in auto switch is 4 V.
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When two auto switches are
connected in series, a load
may malfunction because
the load voltage will decline
when in the ON state.

The indicator lights will light
up when both of the auto
switches are in the ON state.
Auto switches with load
voltage less than 20V
cannot be used.

(Performed with auto switches only)

Brown

(Performed with auto switches only)

Brown
O

2-wire OR connection
Brown
O

(Solid state)

When two auto
switches are
connected in parallel,
malfunction may occur
because the load
voltage will increase
when in the OFF state.

Load voltage at OFF = Leakage current x 2 pcs. x
Load impedance
=1mAXx2pcs. x 3 kQ

=6V

Example: Load impedance is 3 kQ.

Leakage current from auto switch is 1 mA.

% S\NC

3-wire OR connection for NPN output

Brown

Load

(Reed auto switch)
Because there is no
current leakage, the load
voltage will not increase
when turned OFF.
However, depending on
the number of auto
switches in the ON state,
the indicator lights may
sometimes grow dim or
not light up, due to the
dispersion and reduction
of the current flowing to
the auto switches.
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