Low-Speed Rotary Actuator

CRQ2X/MSQX series
CRQ2 Size: 10, 15, 20, 30, 40 MSQX Size: 10, 20, 30, 50

Possible to transfer a workpiece at low-speed. [

q 1 CRA1
Realized a stable motion
at 5 s/90°. CRO2
Smooth motion without stick-slip phenomemon @
21 [speedwaveform | T 77T} IMSZ
1050 - =
Rotation time adjustment range: {0 & (s/90°) MRQ
Model Size Rolati1on lime:djustm;nt rang4e (s/90°% %HQO T t waveform
Low- | CRQ2X10, 15, 20, 30, 40 1t0 5 (jo.7 tosfcijrCRQZ)i(D1015) ‘j%i
speed| MSQX |10, 20, 30, 50 ‘ g o
sanas CRQ2 110,15, 20, 30,40 0.219 100219 0.7 for GRQ20110,15) :
MSQ |10, 20, 30, 50 \ Tl Tsec.

Measurement conditions / Fluid: Air
Mounting orientation: Vertical without load
Operating pressure: 0.5 MPa
Pneumatic circuit: Meter-out circuit
Ambient temperature: Room temperature

Dimensions compatlble with
the CRQ2, MSQ series J L
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CRQ2X/MSQX series
Model Selection

+ The selection procedure of the rotary for low-speed is the same as for an ordinary rotary. If the rotation time exceeds
2s per 90°, however, the necessary torque and the kinetic energy are calculated with rotation time of 2s per 90°.

Selection Procedure J  Remarks |

Selection Example

C Operating conditions

Operating conditions are as follows: * See P. 304 for load type.
* Provisionally selected model
* Operating pressure: MPa * The unit of the rotation angle is
* Mounting position Radians.
* Load type 180° = nrad
Static load: N-m 90° = n/2rad

Resistance load: N-m
Inertial load: N-m

* Load dimension: m

* Load mass: kg

* Rotation time: s

* Rotation angle: rad

Calculation of moment of inertia

r=25,0.2kg

Provisionally selected model: MSQXB10A

Operating pressure: 0.3 MPa

Mounting position: Vertical, Type of load: Inertial load
Rotation time: t = 6s Rotation angle: 6 = rrad (180°)

Calculate the moment of inertia of « If the moment of inertia of the load is
the load. made up of multiple components,
— P. 303 calculate the moment of inertia of
each component and add them
together.

oy, Calculation of necessary torque

Load 1 moment of inertia: I
2 2

104 x 252005 450,052 - 0.001833

Load 2 moment of inertia: I
0.0252

I2=0.2x 2 * 0.2 x 0.12 = 0.002063
Total moment of inertia: I

I=1I + I = 0.003896 [kg-m?]

A4
Calculate necessary torque * When calculating the inertial load, if Inertial load: Ta
corresponding to the load type, and the rotation time exceeds 2s per 90°, Ta=1-®
ensure it is within effective torque inertial load is calculated with b= 20 [rad/s?]
range. rotation time of 2s per 90°. T
Necessary torque: T
« Static load (Ts) « Even for resistance load, when the T=Tax10
Necessary torque T=Ts load is rotated, necessary torque _ 2xm _ .
. calculated from inertial load shall be = AR 2z * 10:=0:015[N-m]
* Resistance load (Tf) 0 "
N added. (tis calculated with 2s per 90°.)
lecessary torque T = Tf x (3 to 5) 3
0.015 N-m < Effective torque OK
* Inertial load (Ta) Necessary torque T=Tf x (3 to 5) + Ta
Necessary torque T =Ta x 10 x10
= P. 304
e Checking rotation time
Confirm that it is within the * Converted to the time per 90° for 1.0<t<5
adjustable range of rotation time. comparison. (For comparison,
6s/180° is converted to 3s/90°.) t=3s/90° OK
= P. 305
c Calculation of kinetic energy
Confirm that the load’s kinetic energy « If the rotation time exceeds 2s per E= 1 @2
is within the allowable value. 90°, kinetic energy is calculated with 2
rotation time of 2s per 90°. ®= 26

Can be confirmed by the graph of the

moment of inertia and the rotation « If the allowable value is exceeded, an
time. external cushioning mechanism such
as an absorber needs to be installed.

= P. 305

Checking allowable load

Kinetic energy
2
;— X 0.003896 x ( 2 : T ) =0.0048 [J]
(t is calculated with 2s per 90°.)
0.0048 [J] < Allowable energy OK

Check if the load applied to the « If the allowable value is exceeded, an
product is within the allowable range. external bearing needs to be installed.
= P. 306

M=0.4x9.8x0.05+0.2x9.8x0.1
=0.392 [N-m]

0.392 [N-m] < Allowable moment load OK

e Calculation of air consumption and necessary air quantity

C:i air ion and y air q ity as required. = P. 307
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Model Selection CRQZX/MSQX Series

Equation Table of Moment of Inertia (Calculation of moment of inertia I) 1: Moment of inertia (kg-m?) m: Load mass (kg)

1. Thin shaft
Position of rotational axis:
Perpendicular to the shaft through the center of gravity

2. Thin rectangular plate
Position of rotational axis:
Parallel to side b through the center of gravity

3. Thin rectangular plate
(Including rectangular parallelepiped)
Position of rotational axis:
Perpendicular to the plate through the center of gravity

<

4. Round plate (Including column)
Position of rotational axis:
Passing through the center axis

r2
I=m- P
5. Solid sphere
Position of rotational axis:
Passing through the diameter
N
lem.2"”
- 5

6. Thin round plate
Position of rotational axis:
Passing through the diameter

<

B2

7. Cylindrical
Position of rotational axis:
Passing through the diameter and the center of gravity

3r’+a?
I=m.——(/—

N HHOEHOE

8. When rotational axis and the center of the load
are not concentric.

L

I=K+m-L2
K: The moment of inertia around the
center of gravity of the load

2
In case of 4. Round plate K=m r?

9. Gear transmission
(A)

No. of teeth=a

=)

Iiﬂ 1. Find the moment of inertia
Ig for the rotation of shaft (B).
2. Next, Is is entered to find Ia the
moment of inertia for the rotation
of shaft (A) as

Ia=(4)%18
No. of teeth=b

b
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CRQ2X/MSQX series

Load Type

Calculation method of necessary torque depends on the load type. Refer to the table below.

Load type

Static load: Ts

Resistance load: Tf

Inertial load: Ta

Only pressing force is necessary.
(e.g. for clamping)

Weight or friction force is applied to
rotating direction.

Rotate the load with inertia.

Gravity is applied.

w  Friction force is
applied.

Center of rotation and
center of gravity of the
load are concentric.

Rotation shaft is
vertical (up and down).

Ts=F-L

Ts: Static load (N-m)

F : Clamping force (N)

L : Distance from the rotation center to the
clamping position (m)

Gravity is applied in rotating direction.
Tf=m.g-L

Friction force is applied in rotating direction.
Tf=p-m-g-L

Tf : Resistance load (N-m)

m : Load mass (kg)

g : Gravitational acceleration 9.8 (m/s?)

L : Distance from the rotation center to the
point of application of the weight or
friction force (m)

u : Friction coefficient

Ta=l.m=1.2'—29

o

: Inertial load (N-m)

: Moment of inertia (kg-m?)

: Angular acceleration (rad/s?)
: Rotation angle (rad)

: Rotation time (s)

~og—d

For low speed rotary, if the rotation time exceeds
2s per 90°, inertial load is calculated with rotation
time of 2s per 90°.

Necessary torque: T=Ts

Necessary torque: T = Tf x (3 to 5) Note)

Necessary torque: T = Ta x 10 Note)

load are not concentric.
Ex. 2) Load moves by sliding on the floor

Ex. 1) Rotation shaft is vertical (up and down).

load are not concentric.

* Resistance load: Gravity or friction force is applied to rotating direction.
Ex. 1) Rotation shaft is horizontal (lateral), and the rotation center and the center of gravity of the

* The total of resistance load and inertial load is the necessary torque. T = Tf x (3 to 5) + Tax 10
* Not resistance load: Neither weight or friction force is applied in rotating direction.

Ex. 2) Rotation shaft is horizontal (lateral), and rotation center and the center of gravity of the

* Necessary torque is inertial load only. T = Ta x 10

Note) To adjust the speed, margin is necessary for
Tfand Ta.
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Model Selection CRQZX/MSQX Series

Effective Torque

Unit: N-m
. Operating pressure (MPa) CRQ2X MSQX
Model |Size A
01/015| 02 | 03 |04 | 05|06 |07 |08][09]10 10 _10
10| — 009012018 024 [030 036 042 — | — | — 58 P s 50|
15| — [022]|0.30|045|060|075|090|1.04| — | — | — § § (RBC1?
CRQ2X| 20 | 037 | 0.55 | 0.73 | 1.10 | 1.47 | 1.84 | 2.20 | 2.57 | 2.93 | 329 | 366| | E 6 & g6
30 | 0.62 | 0.94| 1.25 | 1.87 | 249 | 311 | 3.74 | 4.37 | 4.99 | 560 | 624 | g 4 [ |24 30 CRB1
40 | 1.06 | 1.59 | 2.11 | 3.18 | 4.24 | 5.30 | 6.36 | 7.43 | 8.48 | 9.54 | 10.6 Ez //4D g , ///2‘0
10 |0.18| — [0.36 | 0.53 | 0.71 | 0.89 | 1.07 | 1.25 | 1.42 | 1.60 | 1.78| |{T o —
i} 4//’15 w 44// 10 MSU
MSQX 20037 | — [0.73|1.10 | 1.47 | 1.84 | 2.20 | 2,57 | 2.93 | 3.29 | 3.66 0 =1 = |
30 |0.55| — |1.09|1.64 218|273 |3.19|3.82 |4.37 | 4.91 | 545 0 02 04 06 08 1.0 0 0204 060810 | |0p]
50 /093 | — |1.85|278|3.71 | 464|557 |6.50 743|835 9.28 Operating pressure (MPa) Operating pressure (MPa)
Note 1) Values of operating torque in the above table are representative values, and not cRA1

guaranteed. Make use of the values as a reference when ordering.
Note 2) Except for cases when an external stopper is used, the holding torque at the operation
end is half of the table value.

[}
=
=3
N

=
]
=1

Kinetic Energy/Rotating Time

In a rotational movement, the kinetic energy of a load may damage the internal parts, even if the required torque for a
load is small. Consider the moment of inertia and rotation time before selecting a model.
(For model selection, refer to the moment of inertia and rotation time graph as shown on the below table.)

=
7
N

Allowable kinetic energy and rotation time adjustment range

Set the rotation time, within stable operational guidelines, using the adjustment range specification table as detailed below.
When operating at low-speeds which exceed the rotation time adjustment range, use caution as it may result in sticking or
malfunction.

MRQ

Model Size Allowable kinetic energy (J) Stable operational rotation time adjustment range (s/90°)
10 0.00025
15 0.00039 07105

CRQ2X 20 0.025
30 0.048
40 0.081
10 0.007 1t05
20 0.025

MSOX 30 0.048
50 0.081

Model Selection Select a model based on the moment of inertia and rotation time as shown graph below.

CRQ2X MSQX
101 10~
CRQ2XB[140-0J MSQXB50A
CRQ2XB30-0J MSQXB30A
CRQ2XB[20-0J
102 MSQXB20A
& & 102
£ £ MSQXB10A
2 2
g 10° Fl
= T
53 5}
£ CRQ2XBO15-0 £ s
2 CRQ2XB110-0J S
§ 10 5]
£ £
(<} o
= =
10
105
107 105 "
02 03 0507 1.0 2.0 5.0 02 03 05 07 1.0 2.0 5.0
Rotation time (s/90°) Rotation time (s/90°)

# If the rotation time exceeds 2 s per 90°, kinetic energy is calculated with rotation time of 2 s per 90°.
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CRQ2X/MSQX series

Allowable Load

CRQ2X
A load up to the allowable radial/thrust load can be applied provided that a dynamic load is not generated. However, applications
which apply a load directly to the shaft should be avoided whenever possible. In order to further improve the operating conditions,
a method such as that shown in the drawing on the right side is recommended so that a direct load is not applied to the shaft.

Size
Allowable thrust load (N)
Allowable radial load (N)

(@) (b)
10 147 7.8 15.7
15 19.6 9.8 19.6
20 49 29.4 49
30 78 49 98
40 98 59 108

MSQX

Load

Thrust bearing

Load

d
9

il

Flexible coupling

Do not allow the load and moment applied to the table to exceed the allowable values shown in the table below.
(Operation beyond the allowable values can cause adverse effects on service life, such as play in the table and loss of accuracy.)

Size
Allowable radial load Allowable thrust load (N) Allowable moment
(N) (a) (b) (N-m)
10 78 74 78 24
20 147 137 137 4.0
30 196 197 363 5.3
50 314 296 451 9.7
306

[ Bearing

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



Rotary Actuator Technical Data
Air Consumption

Air consumption is the volume of air which is expended by the rotary actuator’s reciprocal operation inside the actuator and in the
piping between the actuator and the switching valve, etc. This is necessary for selection of a compressor and for calculation of its

running cost.

= The air consumption (Qcr) required for one reciprocation of the rotary actuator alone is shown in the table below, and can be

used to simplify the calculation.

When selecting a compressor, it is necessary to choose one which

D || 2
= || =
™ ||
RS

Formulas
has sufficient reserve for the total air consumption of pneumatic
Qcr=2V x (@) x10° actuators downstream. This is affected by factors such as leakage in MSU
0.1 piping, consumption by drain valves and pilot valves, etc., and
P reduction of air volume due to drops in temperature.
Qcp=2xaxLx<7>x10'5 CRJ
0.1 Formulas
Qc=Qcr . Qep Qcz = Qc x n x Number of actuators x Reserve factor | \CMA!
Qcr = Air consumption of rotary actuator [L (ANR)] ] , CROZ
Qcp = Air consumption of tubing or piping [L (ANR)] Qc,: z istrﬂgtrsrsfscr‘s;zzr;:(r)%esfg;\?/ ,:::,eute [L/min (ANR)]
V =Internal volume of rotary actuator [em] Reserve factor: 1.5 or greater MSQ
P =Operating pressure [MPa] MSZ
L =Length of piping [mm] Internal Cross Section of Tubing and Steel Piping
a =Internal cross section of piping [mmz] Nominal size 0.D. (mm) 1.D. (mm) Internal cmssz section m
Qc = Air consumption required for one reciprocation a(mm’)
of rotary actuator [L (ANR)] T00425 4 2.5 4.9 MRQ
TO0604 6 4 12.6
TU0805 8 5 19.6
TOI0806 8 6 28.3
1/8B — 6.5 332
TO1075 10 7.5 44.2
TU1208 12 8 50.3
TO1209 12 9 63.6
1/4B — 9.2 66.5
TS1612 16 12 113
3/8B — 12.7 127
TO1613 16 13 133
1/2B — 16.1 204
3/4B — 21.6 366
1B — 27.6 598
Air Consumption Air consumption: Qcr L (ANR)
Opeatngpressre (4°e)
(°) V (cmd) 0.1 0.15 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
90 1.2 — 0.006 | 0.007 | 0.009 | 0.012 0.014 | 0.016 | 0.018 — — —
w0 180 2.2 — 0.011 0.013 | 0.018 | 0.022 | 0026 | 0.031 0.035 — — —
90 2.9 — 0.015 | 0.017 | 0.023 | 0.029 0.035 | 0.041 0.046 — — —
e 180 5.5 — 0.028 | 0.033 | 0.044 | 0055 | 0.066 | 0.077 | 0.088 — — —
90 7.1 0.028 | 0.036 | 0.043 | 0057 | 0.071 0.085 | 0.099 | 0.114 | 0128 | 0.142 | 0.156
CRO2X 20 180 13.5 0.054 | 0.068 | 0.081 0108 | 0.135 | 0162 | 0.189 | 0216 | 0243 | 0270 | 0.297
90 12.1 0.048 | 0.060 | 0.073 | 0097 | 0.121 0.145 | 0.169 | 0.193 | 0218 | 0.242 | 0.266
& 180 23.0 0.092 | 0.115 | 0.138 | 0.184 | 0.230 | 0276 | 0.322 | 0.368 | 0413 | 0459 | 0.505
40 90 20.6 0.082 | 0103 | 0123 | 0.164 | 0.206 0247 | 0288 | 0329 | 0370 | 0411 0.452
180 39.1 0156 | 0.195 | 0.234 | 0313 | 0.391 0469 | 0547 | 0625 | 0703 | 0.781 0.859
10 6.6 0.026 | 0.033 | 0.040 | 0.053 | 0.066 0.079 | 0.092 | 0.106 | 0.119 | 0.132 | 0.145
MSQX 20 T 13.5 0.054 | 0.068 | 0.081 0108 | 0.135 | 0162 | 0.189 | 0216 | 0243 | 0270 | 0.297
30 20.1 0.080 | 0.101 0.121 0.161 0.201 0.241 0.281 0.322 | 0.362 | 0402 | 0.442
50 34.1 0.136 | 0.171 0.205 | 0.273 | 0.341 0.409 | 0477 | 0546 | 0614 | 0.682 | 0.750
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Low-Speed Compact Rotary Actuator
Rack & Pinion Type

CRQ2X series

Size: 10, 15, 20, 30, 40

CRQ2X

TPl CDRQ2X

Built-in magnet
Low-speed specification

Shaft type

[S [Single shaft |

[ W [ Double shaft |

+ Refer to pages 316 and 317
for the shaft type variations.

How to Order

S

90

N
Ol

-[90]-[M9BW|

Size
Pattern [10 ]
Nil | Standard E
P Combination of Simple specials/
Made to Order m
+ Refer to pages 318 to 332 for details. m
Thread type
Port type Size
. M5 10, 15
it R 1/8
TF G1/8
™ NPT /8 20, 30, 40
TT NPTF 1/8

Rotation angle®

80° to 100°

[ 90]
[180 [170° to 190" |

Applicable Auto Switches/Refer to pages 797 to 850 for detailed auto switch specification.

Number of
auto switches
Nil_ | 2pcs.
S 1 pc.
n n pcs.

Auto switch

models, refer to the table
below.

Made to Order specifications
+ Refer to page 309 for details.

o . <1 . Load voltage Auto switch model | Lead wire length (m) * )
S Special function Electrical SE Wiring 05 1]35 Pre-wired Applicable load
= entry e= (Output) DC AC  |Perpendicular| In-line iyl O | @ connector
3-wire (NPN) 5V, 12V MONV M9N ® e e O @) 1c
§ — 3-wire (PNP) ’ MOPV | M9P | @ (@ @ O O circuit
z 2-wire 12V M9BV MB @ @@ O @) -
2 ; W 3-wire (NPN) MONWV | MONW | @ @ ® O [©) ICc
= Diagnostic indication - 5V,12V ircuit | Relay,
B @ eolor mdicaton | Grommet |Yes[3-ire (PNP)| 24 v — [MePWV| MoPW | @ [@[@[O| O | cirouit | T
g 2-wire 12V MOBWV | M9OBW | @ @@ | O @) -
z ) 3-wire (NPN) MINAV*'| MONA*' | O |O | @ |O| O Ic
= Water resistant 5V,12V = 7 s
@ | (2-color indicator) S-wire (PNP) M9PAVFT[ MOPA*T| O [O @[ O] O | cirout
2-wire 12V M9BAV*'|M9BA*' | O |O | @ |O| O -
5 3-wire _ _ — — — ,IC " —
= % rommet Yes| (NPN equiv.) 5V A96V A96 [ ] [ ] cirouit
oS — 5
e oowire oav | 12y 100V A93V+*2 |  A93 o o000 — — | Relay,
© No 100Vorless) A9OV A90 o — 0| — — IC circuit| PLC
Although it is possible to mount water resistant type auto switches, note that the rotary actuator itself is not of water resistant construction.

2 1 m type lead wire is only applicable to D-A93.
* Lead wire length symbols: 0.5 m Nil  (Example) MONW

1m-- M (Example) MONWM
3m- L (Example) MONWL
5m-. Z (Example) MONWZ

* Auto switches are shipped together, (but not assembled).

308

* Auto switches marked with a “O” are produced upon receipt of orders.

+ Refer to pages 837 and 838 for the details of solid
state auto switch with pre-wired connector.
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Low-Speed Compact Rotary Actuator .
Rack & Pinion Type CRQZX Series

Specifications

Size 10 15 [ 20 [ 30 40
Fluid Air (Non-lube)
Max. operating pressure 0.7 MPa 1 MPa
Min. operating pressure 0.15 MPa 0.1 MPa anDz
Ambient and fluid temp 0° to 60°C (No freezing) @
Cushion Not attached
Angle adjl range Rotation end +5° MSU
F ion angle 80° to 100°, 170° to 190°
Port size M5 x 0.8 Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8 CRJ
Output (N-m)* 0.30 0.75 1.8 3.1 53

# Output under the operating pressure at 0.5 MPa. Refer to page 305 for further information.

D (|
2|8
B|=

Symbol Allowable Kinetic Energy and MsQ
Rotation Time Adjustment Range
—
MSz
Size Allowable kinetic energy (J) | Stable operational rotation time adjustment range (s/90°) | [H:{iva4
10 0.00025 X
07t05
15 0.00039 MRQ
20 0.025
Made to Order 30 0.048 1t05
(Refer to pages 318 to 332 for details.) 40 0.081
F— " Note) If operated where the kinetic energy exceeds the allowable value, this may cause damage to the
Symbol | Specifications/Content | Appicabl st type internal parts and result in product failure. Please pay special attention to the kinetic energy levels
= Shaft type variation | X,Y,Z,T,J,K when designing, adjusting and during operation to avoid exceeding the allowable limit.
XA1 to XA24 | Shaft pattern sequencing | | S,W
XA31 to XA59| Shaft pattern sequencing Il | X,Y,Z,T,J,K
XC7 | Reversed shaft SWX,TJ Weight
XC8to XC11 | Change of rotating range —
()
Change of angle adjustable| —
XC12to XC15 range (0° 1o 100°)" S Standard weight
SW.Y 90° 180°
Change of angle adjustable| = """
XC16,XC17. range (90° to 190°)" | X",2°.T", 10 120 150
* Kt 15 220 270
XC18, XC19/ Change of rotating range| Y K
o 2o adiustab 20 600 700
ange of angle adjustablel
XC20, XC21 range (90° to 190°)" 30 900 1100
40 1400 1600
SW,X\Y,Z,
X6 Shaft and garallel key * Not including the weight of auto switch.
made of stainless steel | T J K
# Among the symbols XC8 to XC21, only XC12 and
XC16 are compatible with shaft types X, Z, T, J and K.
Moisture e
Control Tube
IDK Series =
When operating an actuator with a small diameter
and a short stroke at a high frequency, the dew
condensation (water droplet) may occur inside the
piping depending on the conditions.
Simply connecting the moisture control tube to the
actuator will prevent dew condensation from oc-
curring. For details, refer to the IDK series in the
Best Pneumatics No.6.
309
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CRQ2X series

Rotation Range

————

When pressurized from the port indicated by the arrow, the shaft will rotate in a clockwise direction.
Rotation angle: 90° Rotation angle: 180°

Key or single flat Key or single flat

B port

/

adjustment +5°
adjustment +5°
adjustment +5°

| Angle
Angle

Angle i
adjustment +5°

310
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Construction

Standard
Size 10/15

®\

Low-Speed Compact Rotary Actuator
Rack & Pinion Type

Standard
Size 20/30/40

¢ w \
%ﬁ NN NN
h

CRQ2X series

v i ol
\ [ ol
LB : ! '?{J. N
dddd o bboads 4o & oddbow
19 (8) (2 @i @I i® (5 (® (2
T LY
-l
g ]
[ ! =
Component Parts Component Parts
No. Description Material No. Description Material
1 | Body Aluminum alloy 12 | Cross recessed screw No. 0 Steel wire
2 | Cover Aluminum alloy Size: 10, 15 ‘Cross screw No. 0 .
- 13 - Steel wire
3 | Plate Aluminum alloy Size: 20, 30, 40 ‘Cross recessed screw
4 | End cover Aluminum alloy 14 | Hexagon socket head set screw Chrome steel
5 | Piston Stainless steel 15 | Bearing Bearing steel
6 Si ,15 Shaft Stainless steel 16 | Size: 20, 30, 40 only ‘ Parallel key Carbon steel
Size: 20, 30, 40 Chrome steel 17 | Size: 20, 30, 40 only ‘ Steel ball Stainless steel
7 | Seal retainer Aluminum alloy 18 | Type CS ring Stainless steel
8 | Bearing retainer Aluminum alloy 19 | Seal NBR
9 | Wear ring Resin 20 | Gasket NBR
10 | Hexagon socket head cap screw Stainless steel 21 | Piston seal NBR
Size: 10, 15 ‘Hexagon nut . 22 | Seal washer NBR
11 - Steel wire — -
Size: 20, 30, 40 ‘Small hexagon nut 23 | With auto switch only | Magnet —
Replacement Parts
L Part no.
Description Note
10 15 20 30 40
Seal kit P473010-23 P473020-23 P473030-23 P473040-23 P473050-23 | A set of above numbers (¢ ), 0, 2 and 2
Parts included in Seal Kit
No. Description Qty. Note
9 | Wear ring 4
19 | Seal 1
Gasket for cover 2 Size: 10, 15
20 | Gasket for end cover 1
Gasket 4 | Size: 20, 30, 40
21 | Piston seal 4
22 | Seal washer 2
* A set includes all parts above.
A grease pack (10 g) is included. When only a grease pack is needed, order with the following part number.
Replacement parts/Grease pack part no: P523010-21 (10 g)
311
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CRQ2X series

Construction

With auto switch With auto switch
Size 10/15 Size 20/30/40

7 o LY

e Ao
PN @ \%\H\y\q
e

e
4:{{%,% i i —a %
NN v e N

Wi

17 =/
=]l e

ﬁ@

- &
=
]

I

@,/H
@/

aiia|
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Low-Speed Compact Rotary Actuator .
Rack & Pinion Type CRQZX Series

Dimensions
——
Size 10/15 0,
%, o
S
:;%
— (ABC2
»
ol < % @ CRB1
2 n S LI MSu
< T o
Sa) CRJ
2 x M5 x 0.8 through = CRM
(Opposite side 7.6 B
counterbore depth 4.2) CROZ
oDD With double shaft msQ
W oD
MSz
2xM5x0.8 9| m
(Port) o lI
I g [ 1 ~ MRQ
— SOF T Jg ' [ RES g
m 2
- =S| <} U | _A_ ~
Q |
() 2]
8=
BA BA BB oD |
(AU) Max. S A
T
X
% 2
% 7% 8
Q Of% TD 0.6 5
28
OB —
N4 S
TC
(mm)
Size | Rotationange | A |AU*| B | BA | BB |BC |BD |BU | B | DDy
(g6) | (h9)
10 90°, 180° 42.4 | (8.5) 29 8.5 17 6.7 22 16.7 5 12 18
15 90°, 180° 53.6 | (9.5) 31 9 26.4 | 10.6 = 23.1 6 14 20
Size Rotation angle w Q S us | uw ab M TA TC TD
10 o 4.5 17 56 35 44 6 9 155 8 15.4
180° 69
15 S0 5.5 20 69 40 50 7 10 16 9 17.6
180° 82
# The AU dimension is not the dimension at the time of shipment, S: Upper 90°, Lower 180°
since its dimension is for adjustment parts.
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CRQ2X series

Dimensions

Size 20/30/40

2 x J througl

h

(Opposite side

JA counterbore depth JB)

8

xJJ

3 \%
o w R, O
oo i N
) I
BD
B
oDD With double shaft
w oD
4
Auto switch
2 x Re 1/8** bl||l] b
(Port) u.¢
‘ 1] <
Y ] G P £
D <] 2|
Tor = (&)
i
BA BA BB
(AU) Max. S A
9)~ (3
%, s, 2
o S =]
o, . T T8 SF
w &
A A LoxFd
W o
TC
(mm)
Size | Rotaionangle | A |AU*| B |BA | BB |BC |BD |BE |BU| B |PD| £ | y J JA | JB JJ K
(g6) | (h9)
20 90°, 180° 63 | (11) | 50 14 34 [145| — — | 304 | 10 25 25 30 M8x125 | 11 6.5 — 3
30 90°, 180° 69 (11) 68 14 39 [ 16.5| 49 16 | 34.7 12 30 3 32 M10x 1.5 14 8.5 |[M5x0.8depth6| 4
40 90°, 180° 78 | (13) | 76 16 47 | 185 | 55 16 | 404 | 15 32 3 36 | M10x15 14 8.6 |M6x1depth7 5
| Rotation Key dmensions TF | TG
sze |foeMl @ | s | W S SIS US | TA|TB [ TC | TD | g g | TL[UW| G | M| N | L
90° 104 ) ) ,
20 29 115 | 450 | 20 59 | 245 1 135 | 27 4 4 25 74 8,1 15 1 9644
180° 130
90° 122 ) ) ,
30 33 135 [4.005 | 20 65 |27 2 19 36 4 4 25 83 |10, 18 13 |14,
180° 153
90° 139 ) ) ,
40 37 17 500 | 25 73 | 325 2 20 395 5 5 3.5 93 |11, 20 15 |14 o
180° 177

# The AU dimension is not the dimension at the time of shipment, since its dimension is for adjustment parts.

+# |n addition to Rc 1/ 8, G 1/ 8, NPT 1/ 8 and NPTF 1/ 8 are also available.
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Low-Speed Compact Rotary Actuator
Rack & Pinion Type

Unit Used as Flange Mount

CRQ2X series

The L dimensions of this unit are shown in the below table. When hexagon socket head cap bolt of the JIS standard is used, the

head of the bolt will recess into the groove of actuator.

g

=)

RBLI2

=
g\ =

Auto Switch Proper Mounting Position (at Rotation End Detection)

1
@]
-
I

A
B
Operating range at
Most sensitive proper mounting position (Lm/2)
position |/ | Operating range of
single auto switch (Lm)

CRA1
Msa
Size L Screw msz
10 13 M4
15 16 M4
20 225 M6
30 245 M8 MRQ
40 28.5 M8
_ Solid state switch Reed switch
Size Rotation Operating | Hystere- Operating | Hystere-
angle A B |angle |sis A B |ange |sis
(6 m) |angle (6 m) |angle
10 90° |19 25.5 610 | 50 15 215 630 | 12°
180° |22 35 18 31
15 90° |225 | 31 470 | 4 185 | 27 500 9
180° |26.5 | 43.5 225 | 395
20 90° |40 52.5 200 | 4 36 48.5 41° o
180° |46 715 42 67.5
30 90° |47 63 200 | 20 43 59 300 70
180° |55 86 51 82
20 90° |54 73 240 | 20 50 69 24° 50
180° |63.5 [101.5 59.5 | 97.5

Operating angle Om: Value of the operating range of single auto switch (Lm) as
represented by rotation angle for shaft
Hysteresis angle: Value of the auto switch hysteresis as represented by
angle

Note) Since the above values are only provided as a guideline, they are not
guaranteed.
In the actual setting, adjust them after confirming the auto switch
operating condition.
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CRQ2X series

Bl shatt Type Variation, Four Chamfers (Size 20/30/40) s rs o o srss o s v ) Shaft Types: X, Z

Specifications

gggg&%lsmﬂ type” Size |—| Rotating angle| Fluid Air (Non-lube)
Applicable shaft type Single w/ four chamfers (X), Double w/ four chamfers (Z)
Applicable si 20, 30, 40
Refer to “How to Order” on page pplcable S_'Ze
Shaft type 308 for further information. Max. operating pressure 1.0 MPa
Min. operating pressure 0.1 MPa
X ‘ Single shaft with four chamfers Cushi N hed
Z ‘ Double shaft with four chamfers ushion ot attache
Rotation 80° to 100°, 170° to 190°
Port size Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8
Auto switch Mountable
Dimensions
Shaft type X V4
oD
oD, . 10a
i 10a T
[l I Zj Il
T I S
B =l ! i
I
Form — 1 a=; N
i x o = = =1
rﬁ{ = 2 =i i
LHi == ! ] ! ; ‘I z EI
T ™ !
06
(mm)
Size D (g6) G H N UX uz M
20 10 8.5, 21 1 50 65 15
30 12 109, 24 13 57 75 18
40 15 119, 27 15 64 84 20

E Shaﬂ Type Variation, Double Shaft With Key (Size 20/30/40) (Dimension parts different from the standard conform to the general tolerance.) Shaft Type: Y

Dimensions
—

gggozé(XBB Y | Size |—| Rotating anglel v W

Refer to “How to Order” on page 308 for |
further information.

Shaft type

Y | Double shaft with key

Specifications

Fluid Air (Non-lube)

Applicable shaft type Double shaft with key (Y)

Applicable size 20, 30, 40

Max. operating pressure 1.0 MPa

Min. operating pressure 0.1 MPa (mm)

Cushion Not attached Size D o) W m oY

Rotating angle 80° to 100°, 170° to 190° 20 10 15 30 89

Port size Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8 30 12 135 22 97

Auto switch Mountable 40 15 17 36 109
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Low-Speed Compact Rotary Actuator .
Rack & Pinion Type CRQZX Series

B Shaﬂ Type Variation/Without Keyway (Dimension parts different from the standard conform to the general tolerance.) Shaﬂ Type: T, J, K

Specifications
CRQ2XB o | — [Rotati | : .
CDRQ2XB Shaft type|| Size otating angle Fluid Air (Non-lube)
Applicable shaft type Single round shaft (T), Double shaft (J), Double round shaft (K)
Refer to “How to Order” on page Applicable size 10, 15 20, 30, 40 CHBDZ
Shaft type 308 for further information. Max. operating pressure 0.7 MPa 1.0 MPa
T Single round shaft Min. operating pressure 0.15 MPa 0.1 MPa CRB1
J Dor\]m1|‘e ( V\:‘in;tout Ion% shaiﬂ key, \;‘vil:\‘ h;ua::xan:fevs gn1 short Cushion Not attached
L Rotating angle 80° 10 100°, 170° 10 190° MSU
Port size M5 x 0.8 Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8 CRJ
Auto switch Mountable
. . CRA1
Dimensions
Shaft type T J K CROZ
Size 20, 30, 40
msa
Form |:M 0
Wi
Size D (g6) G w H M N uT uJ UK
10 5 — 4.5 18 9 6 35 44 53
15 6 — 5.5 20 10 7 40 50 60
20 10 8.4, — 30 15 11 59 74 89
30 12 1054 = 32 18 13 65 83 97
40 15 11, — 36 20 15 73 93 109
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CRQ2X series (size: 10, 15, 20, 30, 40)
Simple Specials:
-XA1 to -XA24: Shaft Pattern Sequencing I

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

Shaft Pattern Sequencing I

Applicable shaft type: S, W

RQ2XB

[P]

How to Order

Symbol

-XA1 to XA24

-(90 |-[M9BW|-X [ A2 [A24]|C12]-X6 |

Symbol for simple special, Made-to-Order products
+ When the number of combinations is 1 or 2, refer to chart 1 and 2.
Built-in magnet Size Auto switch  Combination of XA is possible for up to 2 types.
.m. Refer to page 308 for + Combination of -X6 (Shaft, parallel stainless steel
“ Built-in magnet the part no. of auto spec) is available with all the types.
switches. * Ci ion 3 Types +C of Applicable Chart
Shaft type A 1]A24]C12 Chart 1, 2
S [Single shaft | A 2[A24/X 6 Chart 1
[_W_[Double shaft A13|C 7/C 8 Chart2, 5
A14/C12-X 6 Chart 2
Pattern e Combination is available only when
Thread type allthe conditions are fulfled among
- the combination chart above.
How to order model Size _Port type .C 14 Types  +C of Applicable Chart
with auto switches L0ais z:: ’\R/E]/S A 1TA 2]C 7]C 8] —>{cChart1,2,5
Refer to page 308 for TF | G 1/3s | —e Rotating angle A 2/A24/C10-X 6 Chart 1,2
“How to Order’products 20,30,40 N NPT 1/8 ‘ 90‘ 80° to 100° ‘ A14|C 7 C11:X 6 Chart 2, 5
with auto switch. Combination s available only when
TT NPTF 1/8 ‘180‘ 170° to 190° ‘ all the conditions are fulfiled’among
the combination chart above,
. . . . . + Combination of simple specials and Made-to-Order,
Combination Chart of Simple Specials for Tip End Shape itis possible for up to 4 types.
Chart 1. Combination between -XA and -XAO (S, W shaft)
Br Top port|Shaft type| Applicable -
Symbol Description Uoper|Lover] S [ W & Combination
XA 1|Female thread at the end o — 10,15 [xA 1 = Describes the combination available for corresponding shaft shapes.
XA 2|Female thread at the end —|® 20,30,40 [@xA2]
XA 3| Tip end of male thread e — — | @ XA 3
XA 4|Tip end of male thread — | @[ — WH —W*xadl
XA 5|Stepped round shaft o |0 — | @ [— | @ [XA§
XA 6|Stepped round shaft - W [ — W *[ — [W *[XA |
XA 7| Round shaft with steps and male thread | @ | — | @ 10.15 — @ —@®@[—[@®[xA7
XA 8|Round shaft with steps and male thread | — | @ | — ’ W — W[ — [W ] — [W *[xA §|
XA 9 Change of the length of standard chamfered face | @ | — | @ — o[- [@[—[@[—[®@xaq
XA10 | Change o the length of standard chamfered face | — | @ | — W — W — (W — W[ — [w [xat0]
XA11|Two-sided chamfer o e — | ®0[—|@0[—1@]|—[®]|—|[® a1t
XA12 | Two-sided chamfer — | ®[— WH — WH— W — W — W ¥ — W *XA12)
XA13 | Shaft through-hole KK — =] —[—[=]—]@[@®]—]—[xat3]
XA14 | Shaft through-hole and female thread | @ | — | @ 10, 15 — == ]=]=1=]=[—1®@]|@[—]—]— |xAt4
XA15 | Shaft through-hole and female thread | — | @ | @ 20,30,40 | —|—|—|[—[—[—[—|— @ |@[—[—[—[— [xA15
XA16 | Shaft through-hole and female thread | @ | @ | @ — | == |=—]=[—= — | —|— [ —[—|—|— [XAtg|
XA17 [Shortened shaft o0 10, 15 [] [ [ [ 2K
XA18| Shortened shaft - 10,15, 20, 30, 40 — — = l—w*
XA19|Shortened shaft o — 10, 15 —|—[=[= W *
XA20 | Reversed shaft [ 1K) 10,15,20,80.40| — | — [ — | —
XA21 | Stepped round shaft with double-sided chamer —|® — | ® []
XA22 | Stepped round shaft with double-sided chamier | — | @ | — 10, 15 — —
XA23 | Right-angle chamfer o |0 o/ |0
XA24] Double key ° () 20,30,40 (@[ @[ —[— J

Combination Chart of Made to Order

Chart 2. Combination between -XA and -XC[J (Made to Order/ Details of -XCLJ, refer to page 328.)

XC17] range 90° to 190°

G Applicable Combination . Applicable Combination

Symbol Description Symbol Description "

4 i size XATto XA24 | P size XA1 to XA24
XC 7| Reversed shaft — XC18 .

Change of rotating range

XC 8 ) XC19 20. 30, 40

XC 9 ) XC20 | Change in angle adjustable T
rxcio| Change of rotating range XC21 | range 90° to 190°

XC11 10, 15

XC12 _ ) 20, 30, 40

XC13| Change in angle adjustable

XC14| range 0° to 100°

XC15

XC16| Change in angle adjustable

318

+ Chart 5. Refer to page 328 for combination available between -XCO and -XCLI.

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



Simple Specials CRQZX Series

Shaft Pattern Sequencing I -XA1 to XA

\ Additional Reminders |

()
=)
(=~
—_

1. Enter the dimensions within a range that allows .I\I_Ahachine lsmalz_threags inlfo !he long slhaﬂ. o thread !I\_A:chinebiema\z threads inLlo @he short s‘haﬂ._ he throad
for additional machining. he maximum dimension 1is, as a rule, twice the threa he maximum dimension 2 is, as a rule, twice the threac MSU
P . " . size (Example) For M3: L1 =6 size. (Example) For M4: L2 = 8
2. Unless indicated otherwise, the dimensional « Applicable shaft types: S, W * Applicable shaft types: S, W
tolerance conforms to the general tolerance. CRJ
SMC will make appropriate arrangements. T
3. The length of the unthreaded portion is 2 to 3 -
pitches. g T T CRA1
4. Unless specified otherwise, the thread pitch is ot boy Wi oy WG
based on coarse metric threads. b AN g BN CROZ
M3 x 0.5, M4 x 0.7, M5 x 0.8 ol NI
o 3
M6 x 1 - MSQ
5. Enter the desired figures in the [~ portion | . | . size 10,15 size 20. 30, 40
i 1ze 1ze
of the diagram. size 10,15 Size 20, 30, 40 ’ o
6. XA1 to XA24 are the standard products that (mm) (mm) MSZ
have been additionally machmgq. N == o ST 5
7. Chamfer face of the parts machining additionally 10 10
is C0.5. 15 , M4 ; g , M4
20 , M4 , M4
30 , M4, M5 30 , M4, M5 0
40 , M5, M6 40 , M5, M6

The long shaft can be further shortened by machining The short shaft can be further shortened by machining The long shaft can be further shortened by machining
male threads into it. male threads into it. it into a stepped round shaft.

(If shortening the shaft is not required, indicate “+” for (If shortening the shaft is not required, indicate “+” for (If shortening the shaft is not required, indicate “+” for
dimension X.) dimension Y.) dimension X.)

* Applicable shaft types: S, W * Applicable shaft type: W (If not specifying dimension C1, indicate “+” instead.)

* Applicable shaft types: S, W
*Equal dimensions are indicated by the same marker.

(mm) (mm) (mm)
Size | X [Limax | Q1 Size | Y [L2max [ Q2 Size | X [ Limax | D1

10 | 9ti8 [ Xx-4 [ s 10 [ 7100 [ Y-2 [ M5 10 [ 31018 | X-2 [ 035t0049

15 | 10t020 | X-4 | Ms 15 [ 8to10 [ Y-3 [ Me 15 | 31020 [ X-2 [ 035t0059
The short shaft can be further shortened by machining The long shaft can be further shortened by machining The short shaft can be further shortened by machining
it into a stepped round shaft. itinto a stepped round shaft with male threads. it into a stepped round shaft with male threads.
(If shortening the shaft is not required, indicate “+” for (If shortening the shaft is not required, indicate “+” for (If shortening the shaft is not required, indicate “+” for
dimension Y.) dimension X.) dimension Y.)
(If not specifying dimension C2, indicate “+” instead.) (If not specifying dimension C1, indicate “+” instead.) (If not specifying dimension C2, indicate “+” instead.)

* Applicable shaft type: W * Applicable shaft types: S, W * Applicable shaft type: W

* Equal dimensions are indicated by the same marker. T R
x P
o 1 .
- >y Ui
- ]
; 3l g
R x
VoL — @
S .
x| o 9
(mm) (mm) (mm)
Size | Y [ L2max | D2 Size | L1 max | Ql Size | Y L2 max | Q2
10 1t09 Y 03.5t0 04.9 10 | 81018 [ X=2 1 M3 M4 10 6109 Y [ M3 M4
15 [ ftod0 | Y | 03510059 15 | 95t020 [ X-2 [ M3 M4 M5 16 | 751010 | Y | M3 M4 M5
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CRQ2X series (size: 10, 15, 20, 30, 40)

Simple Sp

ecials:

-XA1 to -XA24: Shaft Pattern Sequencing I

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

Shaft Pattern Sequencing I

\ Additional Reminders

1. Enter the dimensions within a range that allows
for additional machining.

2. Unless indicated otherwise, the dimensional
tolerance conforms to the general tolerance.
SMC will make appropriate arrangements.

3. The length of the unthreaded portion is 2 to 3
pitches.

4. Unless specified otherwise, the thread pitch is
based on coarse metric threads.

M3 x 0.5, M4 x 0.7, M5 x 0.8
M6 x 1

5. Enter the desired figures in the T~ 1
of the diagram.

6. XA9 to XA24 are the standard products that
have been additionally machined.

7. Chamfer face of the parts machining additionally
is C0.5.

portion

The long shaft can be further shortened by machining
a double-sided chamfer on to it.
* Since L1 is a standard chamfer, dimension E1 is 0.5
or more.
(If altering the standard chamfer and shortening the shaft are
not required, indicate “+” for both the L1 and X dimensions.)
* Applicable shaft types: S, W

|

The long shaft can be further shortened by changing the
length of the standard chamfer on the long shaft side.

(If shortening the shaft is not required, indicate “+” for
dimension X.)

* Applicable shaft types: S, W

The short shaft can be further shortened by changing the
length of the standard chamfer.

(If shortening the shaft is not required, indicate “+" for
dimension Y.)

* Applicable shaft type: W

(mm) (mm)
Size [ X ] L1 Size | Y | L2
10 | 81018 | {10-(18=-X)}to(X=2) 10 [ 319 [ 6-0-Y) oY
15 [10t020] {10-(20=X)}to (X=2) 15 [8t010 [ 7-(10-V) toY

The short shaft can be further shortened by machining a
double-sided chamfer on to it.
* Since L2 is a standard chamfer, dimension E2 is 0.5
or more.
(If altering the standard chamfer and shortening the shaft are
not required, indicate “+” for both the L2 and Y dimensions.)
* Applicable shaft type: W

L2-{]
T
—

Shaft with through-hole
Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: S, W

B , 15 Size 20, 30, 40
n
i (mm)
Size dl
10 02 to 83
(mm) 15 02 to 04
Size | X T L1 L3 max Size | Y | L2 L4 max 20 02.5t0 83.5
10 [ 8to18 [{10-(18-X)}to(X=2) | X-2 10 | 3t9 [ 6-(9-Y)toY | Y 30 | o03t0055
15 [10t020 [{f0-(20-X)}ito(X=2)[ X -2 15 | 31010 7-(10-VtoY [ Y 40 [ o4too7

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
* Applicable shaft types: S, W [

Ql=Mi_] Ql =M

A special end is machined onto the short 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 L2 is, as a rule, twice the
thread size. (Example) For M4: L2 = 8

* Applicable shaft types; S, W

A special end is machined onto both the long and short shafts,
and a through-hole is drilled into both shafts. Female threads
are machined into the through-holes, whose diameter is
equivalent to the diameter of the pilot holes.
* The maximum dimension L1 is, as a rule, twice the
size. (Example) For M5: L1 =10 F'
« Applicable shaft types: S, W L
+ Equal dimensions are indicated by the same marker. ,ﬂ
Qt= "' -

hread

Q=M
) q -
Size 20,30, 40 ¢\ Size 20,30,40  mm) | Size10,15 | Size 20,30, 40 (mm)
emzel 10 | 15 | 20 | 30 | 40 Sizel 40 | 15 | 20 | 30 | 40 Sizel 10 | 15 | 20 | 30 | 40
read Thread Thread
x 0.5 22.5 225 | 2.5 — — x 0.5 22.5 225 | 2.5 — — x 0.5 02.5 225 | 2.5 — —
4 x 0.7 = 233 | 33 | 03.3 = 4 x 0.7 = 233 | 33 | 03.3 = 4 x 0.7 = 233 | 3.3 | 03.3 =
x0.8 — — — 24.2 04.2 x0.8 — — — 24.2 04.2 x0.8 — — — 04.2 04.2
6 x 1 = = = = 25 x1 = = - = 25 6 x 1 = = = = 05
320
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Shorten the long shaft.
* Applicable shaft types: S, W

Long shaft side Ili

Simple Specials CRQZX Series

Shorten the short shaft.
* Applicable shaft type: W

Long shaft side

I

Long shaft side

ik

x
Short shaft side
(mm)
Size X

10 21018
15 21020
20 1710 30
30 18 to 32
40 18.51t0 36

Reverse the assembly of the shaft. (Thus shortening
the long end and the short end of the shaft.)

(If shortening the shaft is not required, indicate “+”
dimension X and Y.)

« Applicable shaft types: S, W

for

[ T
| T =
i W
Short shaft side H Short shaft side H
i i
> >
Size 10, 15 Size 20, 30, 40
(mm)
Size Y
10 1t09
15 t0 10
20 to 15
30 to 18
40 t0 20

The long shaft can be further shortened by machining it
into a stepped round shaft with a double-sided chamfer.

(If shortening the shaft is not required, indicate “+” for
dimension X.)(If not specifying dimension C1, indicate
“” instead.) H

Symbol

XA9 to XA24

=)

RBT2

Both the long shaft and short shaft are shortened.

* Applicable shaft type: W -
i
Long shaft side x|
Short shaft side A
n
>
(mm)
Size X Y
10 2t0 18 1t09
15 21020 1t010
20 17 to 30 1to 15
30 18 to 32 1t0 18
40 18.5 to 36 1t020

The short shaft can be further shortened by machining it
into a stepped round shaft with a double-sided chamfer.
(If shortening the shaft is not required, indicate “+” for
dimension Y.)

(If not specifying dimension C2, indicate “+” instead.)

« Applicable shaft types: S, W i Depending on the change that has
. - i « Equal dimensions are indicated by the [ O oo flat portion of the
Short shaft side i iy Short shaft side ; same marker. W Lo standard product may remain.
—r ! T
L L
‘ ‘ = i
I | =t H >
. > D1 = 3
Long shaft Long shaft side — 1
side Depending on the change that
. y el T epending on the change that
Size 10,15 Size 20, 30, 40 iy b baen made, he 1l porion
i of the standard product may i
(mm) 'l - main. I
Y X a5 * Applicable shaft type: W L
1to 17 * Equal dimensions are indicated Jl
11019 (mm) by the same marker. w (mm)
16 t0 28.5 Size | X [Limax][ L3 I D1 Size | Y [L2max| L4 I D2
16 to 30 10 [ 51018 | X-85 [L1+1.5035t004.9 10 3t09 [Y-15[12+15035t004.9
16.5t0 34 15 | 55t020 | X—4 | L1+2 [035t005.9 15 [35t010[ Y-2 [ 12+2 [6351005.9
Symb A24
The long shaft can be further shortened by machining Double key
right-angle double-sided chamfer onto it. Keys and keyways are machined at 180° from the
« Since L1 s a standard chamfer, dimension E1is 0.5 or more.| standard position.
(If altering the standard chamfer and shortening th shaft are | * Applicable shaft types: S, W
not required, indicate “+” for both the L1 and X dimensions.) | * Equal dimensions are indicated by the same marker.
* Applicable shaft types: S, W
i ﬂ - -
i !
@ A
w
I LR Key ft
] hry
- L ] L1
PR —
x
\ . (mm)
(mm) Size [Key dimensions T
Size [ X L1 L3 max 20 4 x4 x20
10 | 8to18[{10- (18- X)}to (X—=2) | X-2 30 4x4x20 4
15 [10t020[{10—-(20=X)}to (X=2) [ X-2 40 5x5x25
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CRQ2X series (size: 10, 15, 20, 30, 40)
Simple Specials:
-XA31 to -XA59: Shaft Pattern Sequencing I1

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

Shaft Pattern Sequencing II
Applicable shaft type: X, Y, Z, T, J and K

How to Order

RQ2xB[T][P][20] |-[90]-[M9BW|- X [A34]A37][C12]-X6]

Built-in magnet Auto switch Symbol for simple specials, Made-
[ Nl | None | Refer to page 308 for to-Order products
“ “How to Order” products * When number of combinations is 1 or 2,
with auto switches. refer to chart 3 and 4.
i * inati f XA i ible fi 2
Shaft type S:ze tC))lc‘;rt:sl:?lnatlon o is possible for up to
X__|Single shaft with four chamfers 15 = Combination of -X6 (shaft, parallel key
Y Double shaft key 20 stainless steel spec) is available for all the
Z  Double shaft with four chamfers e types.
- 30
T Single round shaft L
J Double shaft Ly « Combination « Combination of
K | Double round shaft 3 Types Applicable Chart
* Refer to pages 316 and 317 for L o : A33|A34| C12]— =] Chart3, 4 |
the shaft type variations. Rotatl?g angole A34|A37|-X 6] — = Chart3
% A35[C 7| C12|——>{ chart4,5
170%t0 190 Ad0[c 8[-x 6] ——>{ chartss
Combination is available
Pattern only when all the condi-
tions are fulfilled among
How to order model with . . the nation chart above.
auto switches * Combination * Combination of
Refer to page 308 for “How to Order” 4 Types Applicable Chart
products with auto switches. A33[A34|C 7|C12 Chart3,4,5
A34|A37|C12|-X 6 Chart 3, 4
A43/c 7/c11]-x el Chart 4,5
— | Combination is available
Thr?ad type only when all the condi-
Size Port type tions are fulfilled among
10,15 Nil M5 the nation chart above.
Nil Rc 1/8 =Combination of simple specials and Made-
20,30, 40TF G1/8 to-Order, it is possible for up to 4 types.
e N NPT 1/8
TT | NPTF1/8
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Simple Specials CRQZX Series

Combination Chart of Simple Specials for Tip End Shape

Chart 3. Combination between -XAC and -XAO (X, Y, Z, T, J, K shafts)

Symbol

-XA31 to XA59

=)

RBT2

=||
g\

Symbol Description l;; l?; Lpuc:v:r TTK S'jraﬂ “;?e Yz Appéliizble Combination

XA31 |Female threadattheend | @ | — | — | — | — | — | @ | — 20, 30, 40 xA:ﬂ « Corresponding shafts type CRJ
XA32 |Female thread attheend| — | @ | — | — | — | — | @ | — Y * |XA32 available for combination

XA33 |Femalethreadattheend ® | — | @ | @ | @ | — | — | — | 10,15, | — | — |XA33 CRA1
XA34 |Female threadattheend| — | @ | — | @ | @ | @ | — | — | 20,30,40 | — | — |K, T *XA34

XA35 |Femalethreadattheend | @ | — | — | — | — | @ | — | @ — | — | — | — [XA35

XA36 |Femalethreadattheend| — | @ | @ | — | — | — | — | @ 20,30,40 — | — | J* | — |X, Z*%XA36 CROZ
XA37 | Stepped round shaft e —| oo | 0 — — | 10,15, | — | — | — |KT*| — [ J* |XA37

XA38 | Stepped round shaft — e |—|e|=|—=|=]—=1]208040| — | — |[k*| = | =] = |K* MSQ
XA39 |Shatt through hole oo | —[— o | — |24 —[—[—[=]=]=1—=

XA40 |Shaft through hole [ K] ® @ — | —|—]| 1015 |—|—|—|—|—|—|— Msz
XA41 | Shaft through hole e e 0| — | —| & — | @® 2034 —|—|—|—|—|—|—

XA42 | Shaft through hole and female thread | @ | @ —|—]—|®|—1]20,3,40 | — | — | — | — | —|— | —

XA43 | Shaftthrough hole and femalethread| @ | @ | — | @ | @ | — | — | — ==l ==]=1]=

XA44 | Shaftthrough hole and femalethread| @ | @ | @ | — | — | @ | — | @ | 10,15, | — | — | — | — | — | — | — |XA38

XAd45 |Middle-cut chamfer o —[e[e @ — | —[—|a03040|—]—|— K |—]J* K * |XA39]XA40[XA41 [ XAd5 MRQ
XA46 | Middle-cut chamfer — | ®o|—|®|—|—|—|— — | — | K*| = | = = — | — | — | — | K* |XA46

XA48 |Changeoflongshaftlength | @ | — | — | — | — | — | @ | — —y*|y* | == =] =] =1]Y*] = | — —

XA49 |Change of short shaftlength| — | @ | — — | @ | — |20,30,40 ==l =]=]=]=1ly*] =]=]=1=

XA50 |Change of double shaftlength| ® | @ | — | — | — | — | @ | — — =] =1=1=1=1=1=1lYy*|=]1=1=1=

XA51 |Changeoflongshaftlength | @ | — | @ | @ | @ | — | — | — 10,15 — - =kt = u*| — | k*]| —

XA52 | Change of short shaft length| — | @ | —|—|—|— 20 éO 4’10 — | —lk*| =] =]=1k*| =] =

XA53 | Change of double shaftlength| ® | @ | —|— — s =1 =1=1=1=1T=1=1=

XA54 |Changeoflongshaftlength | @ | — | — | — | — | @ | — | @ — | - = x*| =]z — | — | —

XA55 |Change of short shaftlength)| — | @ | @ | — | — | — | — | @ |20,30,40 | — | — [J* | — |Z* | — |J*| — | —

XA56 |Change of double shaftlength| ® | @ | — | — | — | — | — | @ == =]=]=]=]=1]=

XA57 |Change of double shaftlength| ® | ® | @ | — | — | — | —|— ]| 10,15, |— | —|—|—|—|—|—|—|—

XA58 | Reversed shaft, Change of double shaftlength| @ | @ | @ ® | —|—|—]2030,40 | — | — | — | —|—|—|—|—|—

XA59 | Reversed shaft, Change of dowble shaftlengh| @ | @ | — | — | — | @ | — [ — 20,3040 | — | — | — | —|—|—|—|—|—

Combination Chart of Made to Order

Chart 4. Combination between -XA[ and -XCL] (Made to Order/Details of -XCL], refer to page 328. )

Symbol Description

Applicable size

Combination
XA31 to XA59

XC 7 |Reversed shaft

XC 8
XC 9
XC10
XC11

Change of rotating range

XC12
XC13
XC14
XC15

Change in angle adjustable range 0° to 100°

XC16
XC17

Change in angle adjustable range 90° to 190°

10, 15,
20, 30, 40

XC18
XC19

Change of rotating range

XC20
XC21

Change in angle adjustable range 90° to 190°

20, 30, 40

+ Chart 5. Refer to page 328 for combination available between -XC[J and -XCO.

Courtesy of Steven Engineering, Inc - (800) 258-9200 - sales@steveneng.com - www.stevenengineering.com
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CRQ2X series (size: 10, 15, 20, 30, 40)
Simple Specials:
-XA31 to -XA59: Shaft Pattern Sequencing I1

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

Shaft Pattern Sequencing II

Additional Reminders

1. Enter the dimensions within a range that allows
for additional machining.
2. Unless indicated otherwise, the dimensional

tolerance conforms to the general tolerance.

SMC will make appropriate arrangements.

3. The length of the unthreaded portion is 2 to 3
pitches.

4. Unless specified otherwise, the thread pitch is
based on coarse metric threads.
M3 x 0.5, M4 x 0.7, M5 x 0.8
M6 x 1

5. Enter the desired figures in the "__1 portion of
the diagram.

6. XA31 to XA59 are the standard products that
have been additionally machined.

7.Chamfer face of the parts machining additionally
is C0.5.

‘ Symbol:

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

Qat

o

<L

el

g IS

hr} ]

i
[ s —
(mm)

Size Q1

10

15 , M4

20 , M4, M5, M6

30 M5, M6, M8

40 M4, M5, M6, M8, M10

Machine female threads into the long shaft.
* The maximum dimension L1 is, as a rule,
twice the thread size.

(Example) For M3: L1 =6

* Applicable shaft type: Y

L1+@xP)

5
M4, M5, M6

Machine female threads into the short shaft.
* The maximum dimension L2 is, as a rule,
twice the thread size.

(Example) For M4: L2 =8

* Applicable shaft type: Y

L2+ @3xP)

40

M4, M5,M6

Machine female threads into the short shaft.
* The maximum dimension L2 is, as a rule,
twice the thread size.
(Example) For M5: L2 = 10
* Applicable shaft types: K, T, X

K axis B T, X shaft
25—
ol o g
T
i tal
i liNe)

Size

10 M:

5 M3, M4

20 M3, M4, M5, M6

30 M4, M5, M6, M8

40 M4, M5, M6, M8, M10

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

L1+ (3 xP)

(mm)
Size Q1
20 M3, M4
30 M3, M4, M5, M6
40 M4, M5, M6, M8

Machine female threads into the short shaft.
* The maximum dimension L2 is, as a rule,
twice the thread size.
(Example) For M4: L2 = 8
* Applicable shaft types: J, Z

L2+ (@3xP),

The long shaft can be further shortened by machining

it into a stepped round shaft. (If shortening the shaft is not
required, indicate “+” for dimension X.) (If not specifying
dimension C1, indicate “+” instead.)

* Applicable shaft types: J, K, T

* Equal dimensions are indicated by the same marker.

The short shaft can be further shortened by machining
it into a stepped round shaft.

(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.

(mm)
Size D1 Size Y L2 max D2

mm) 10 03510 04.9 10 11018 Y 03510 04.9

Size 2 15 03.51005.9 15 110 20 Y 03510 05.9

20 M3, M4 20 3.5t0 30 X-25 051009.9 20 11030 Y 0510099

30 M3, M4, M5, M6 30 41032 X3 05t0011.9 30 1032 Y 0510 011.9
M4, M5, M6, M8 40 41036 X-3 050 014.9 40 11036 Y 0510 014.9
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Simple Specials CRQZX Series

Shaft with through-hole
Minimum machining diameter for d1 is 0.1.
* Applicable shaft type: Y

(mm)
Size di
20 02.510 03.5
30 03 to 05.
40 04 to 07

Symbol

Shaft with through-hole
Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: K, T

L d1= d1=0l
I I

Shaft with through-hole
Minimum machining diameter for d1 is 0.1.
* Applicable shaft types: J, X, Z

=)
=3
==
1
~

()
=)
(=~
—_

=
]
[

2
o
[

A special end is machined onto both the long and short

shafts, and a through-hole is drilled into both shafts.

Female threads are machined into the through-holes,

whose diameter is equivalent to the diameter of the pilot

holes.

* The maximum dimension L1 is, as a rule,
twice the thread size.

« Applicable shaft type: Y n

« Equal dimensions are indicated by the
same marker.

A special end is machined onto both the long and short
shafts, and a through-hole is drilled into both shafts.
Female threads are machined into the through-holes,
whose diameter is equivalent to the diameter of the pilot holes.
* The maximum dimension L1 is, as a rule, 1
twice the thread size. L
* Applicable shaft types: K, T
+ Equal dimensions are indicated by the
same marker. | | Ql=M"

A special end is machined onto both the long and short

shafts, and a through-hole is drilled into both shafts.

Female threads are machined into the through-holes,

whose diameter is equivalent to the diameter of the pilot holes.

* The maximum dimension L1 is, as a rule, twice the
thread size.

* Applicable shaft types: J, X, Z

« Equal dimensions are indicated by the same marker.

Q1=M_

Ql=M-___1

T axis
[ 15 20 30 Z axis —'(mm)
(mm) x0.5 | 025 | 025 | 025 | —
30 40 4x0.7 — 03.3 233 233 o 20 S0 o
x0.8 | — — | 042 | o042 025 | 025 [ — —
— — 6x1 — — 5 5 3.3 033 | 033 =
033 — x1.25] — — — 06.8 — 042 | 042 | 042
04.2 04.2 10x1.5| — = = — — — |05 05
= 25 Rc 1/8 — - - — — — — 06.8
symbol: A46
The long shaft can be further shortened by machining a | The short shaft can be further shortened by machining a | Shorten the long shaft.
middle-cut chamfer into it. middle-cut chamfer into it. * Applicable shaft type: Y
(If shortening the shaft is not required, indicate “+” (If shortening the shaft is not required, indicate “+”
for dimension X.) for dimension Y.) i
(The position is that of the standard flat at the keyway (The position is that of the standard flat at the keyway 3 3
portion.) portion.) n
« Applicable shaft types: J, K, T __ - * Applicable shaft type: K Long shaft side >
i
-
- [ ]
(i T
i [ Short shaft side
] iR L )
<| o >ll Size 20, 30, 40
(mm) ol (mm)
Size X w1 L1 max L3 max Size Y w2 L2 max L4 max
10 | 6to18 | 051015 | X-2 Li-1 10 | 41018 | 05t015 Y 12~ (mm)
15 6.5t020 | 0.5t01.5 X-2 L1i-1 15 45t020 | 05t01.5 Y L2- Size X
20 9.5t0 30 1t02 X-25 L1i-2 20 6.5 to 30 1t02 Y L2- 20 17 to 30
30 [ 1151082 1to2 X-3 L1-2 30 [ 851032 1102 Y L2-2 30 18 to 32
40 | 1251086 [ 1102 X-3 L1-2 40| 951036 1t02 Y. 2-2 40 18.5 to 36
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—| —
= = - — cR02
Msa
T axis K axis
(mm) (rm) MSz
Size d1 Size di
10 02 t0 03 10 0210 03 m
15 02 to 04 15 02 to 04
20 02.5 t0 06 20 02.5 to 05
30 031008 30 0310 07
40 2410010 40 24 to 08 0




CRQ2X series (size: 10, 15, 20, 30, 40)
Simple Specials:
-XA31 to -XA59: Shaft Pattern Sequencing I1

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

Shaft Pattern Sequencing II

Shorten the short shaft. Both the long shaft and short shaft are shortened. Shorten the long shaft.
* Applicable shaft type: Y * Applicable shaft type: Y * Applicable shaft types: J, K, T
Long shaft side th I L
> ; o
Long shaft side
9 Long shaft Long shaft x
I} : side side
I ]
i i @ﬁ i ! T =
L I = t ] of i
Short shaft side Lot [ f 1 [ —
>Il Short shaft side L u M‘
>1 Short shaft side Short shaft side
Size 20, 30, 40 Size 10,15 Size 20, 30, 40
Size 20, 30, 40 (mm)
Size X
(mm) (mm) 10 31018
Size Y Size X 15 31020
20 17 to 30 20 17 to 30 17 to 30 20 3.5 to 30
30 1810 32 30 180 32 1810 32 30 41032
40 185036 40 1850 36 18.5t0 36 40 41036
Symb: 2 Symb: 3 Symbol; 54
Shorten the short shaft. Both the long shaft and short shaft are shortened. Shorten the long shaft.
* Applicable shaft type: K « Applicable shaft type: K * Applicable shaft types: X, Z
Long shaft Long shaft Long shaft L'IJ Long shaft L;IJ H [
side Il side Il side x| side il x - s
Long shaft x x
I I | <
E@;r ! @ 1 = | ! @ 3 = bn
L ‘ L J L @ I - Eq I |
i f i f g Shin i
Short shaft == Short shaft ~=| Short shaft =21 Short shaft L | I W I
side > | side > | | side >| side >1 | Short shaft
Size 10, 15 Size 20, 30, 40 Size 10, 15 Size 20, 30, 40 side X axis Z axis
(mm) (mm)
Y Size X Y
1t0 18 10 3t018 11018
1t020 15 31020 11020
1t0 30 20 3510 30 11030
1t032 30 4 to 32 1t032
11036 40 41036 11036
Symbol 56
Shorten the short shaft. Both the long shaft and short shaft are shortened. Both the long shaft and short shaft are shortened.
* Applicable shaft type: J, Z « Applicable shaft type: Z * Applicable shaft type: J
Long shaft Long shaft } } Ll Ll
side Il side Il i Long shaft i} Long shaft [
‘ - Long shaft side x side X! side x
1 T st j h@ﬁ \ -
‘ 1 \ : = | {[ | g !
il @ ‘ ‘ O
Shortshaftside | || Short shaft side i ‘ = - =
. . M Short shaft 71| Short shaft [
b b = side i _i| side [
>'1 >”_ Short shaft side ;”; S i
Size 10,15 Sive 20. 30. 40 b Size 10,15 Size 20,30,40
, 30,
(mm) > (mm)
[R— i Size X Y
51% : |V - Size 20, 30, 40 (o 10 31018 1109
0 15 31020 11010
15 1to 10 Size X Y 20 35 ?0 30 1 ‘g 5
20 11015 20 3510 21 11015 30 41032 11018
30 11018 30 41024 11018 20 21036 11020
40 11020 40 41027 11020
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Simple Specials CRQZX Series

Symbol

-XA49 to XA59

=)

RBT2

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

=||
g\

[x]
o
[

Short shaft side
|
Short shaft > | Short shaft 3

side side _@&

= = |

[=r)
==
=
=

[}
==
=
N

Long shaft side [
Long shaft t=2Y | ong shaft =2 Lod MSQ
side >‘1 side >”_ I
Size 10, 15 Size 20, 30, 40 > MSzZ
(mm)

Size X Y

10 31010 itoi7 (mm)

15 3to 11 1t0 19 Size Y

20 351016.5 110285 20 110195

30 41020 11030 30 11022 MRQ

40 41022 11034 40 11025
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CRQ2X series
Made to Order Specifications 1

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

How to Order

RQ2xB[S|[P][20] ]-[90]-[M9BW|-X[A1]C7][C12]-X6]
L

Built-in magnet
[ Nil [  None ] Auto switch Symbol for simple specials, Made-to-
[ D [Built-in magnet | Refer to page 308 for Order products o
the part no. of auto . g]r;?pznirgti‘zrgf combinations is 1 or 2, refer to
itches. ’ .
Shaft type Size swiches + Combination of XA is possible for up to 2 types.
HIE Single shaft 10 + Combination of -X6 (shaft, parallel key stainless
slw Double shaft 15 steel spec.) is available for all the types.
= $ S'"ggzmgnshr:‘;;f:'ymm 20 « Combination 3 « Combination of
g Z | Double shaft with four chamfers :g Types Applicable Chart
T Single round shaft C7ci2[ X6]— > Chats ]
S| J Double shaft Combination is available
%K | Double round shaft e Rotating angle only when all the conditions
[90] 80° to 100° are fulfilled among the
combination chart above.
[180[ 170° to 190°
Pattern « Combination 4 « Combination of
Types Applicable Chart
Thread type [A1TcrIci2[X6] > chatz.5
How to order model with Slze }_’ort type Combination is available
auto switches 10;15 n': A M15/8 onlyfwhen all the conditions
q 3 I C are fulfilled among the
IRE page e 1or. 5z @ty TF G1/8 combination chart above.
products with auto switches. 20, 30, 40|
N NPT 1/8 # Combination of simple specials and Made-to-Order
[ 1T [NPTF 18 is available up to 4 types.

Combination Chart of Made to Order

Chart 5. Combination between -XCO and -XCO

Symbol Description Applicable size |Combination
XC7 |Reversed shaft XC 7
Xcs8

to | Change of rotating range [ ]
XC11
XC12 10, 15,

to | Change in angle adjustable range 0° to 100° 20, 30, 40 [ J
XC15
XC16 ) D |
XC17 Change in angle adjustable range 90° to 190
;gl: Change of rotating range
XC20 - - 20, 30, 40

Change in angle adjustable range 90° to 190° ®
Xc21
328
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n Reversed Shaft

Made to Order Specifications CRQZX Series

CRQ2XB

Sémbol

CDRQZXB' Refer to “How to Order” on page 308. |— Xc7

Specifications

Reversed shaft

Applicable size

10, 15, 20, 30, 40

Applicable shaft type

S, W, X, T, J shaft

Short shaft side : Short shaft side
= =
\ |
| |
| o I
I
|
| - B
Long shaft side | Long shaft side
Size 10, 15 Size 20, 30, 40
(mm)
Size M H
10 10 17 (—)*
15 11 19 (9)*
20 16.5 28.5 (19.5)*
30 20 30 (22)*
40 22 34 (25)*
* For X shaft

329
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CRQ2X series

Made to Order Specifications 2

ade to

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

E Change of Rotating Range

Symbol

C8 to XC11, X

ggga)é)B(B| Refer to “How to Order” on page 308.|—X
Specifications Symbol
ymbol
A shaft type[S, W, Y -XC8 to XC11, XC18/XC19

Additional Reminders

The rotation starting point shows the positions of one flat chamfering and the key groove when pressurized to the connecting port (B).

Angle adjustment at the rotation starting point and the
end point are at +5°.

Rotating range is changed. Rotation angle is at 90° +10°.
The rotation starting point is on the perpendicular line
(down).

o S
End o B
rotation
o -
A

Rotation starting point

The figure shows the view from the long shaft end.

Angle adjustment at the rotation starting point and
the end point are at +5°.

Rotating range is changed. Rotation angle is at 180° +10°.|
The rotation starting point is on the horizontal line (left).

Rotation range

S

a

&

+|

End of
rotation

Rotation starting point

The figure shows the view from the long shaft end.

Angle adjustment at the rotation starting point and

the end point are at +5°.

Rotating range is changed. Rotation angle is at 90° £10°.
The rotation starting point is on the horizontal line (left).

End of rotation
50

Angle adjustment at the rotation starting point and

the end point are at +5°.

Rotating range is changed. Rotation angle is at 90° £10°.
The rotation starting point is on the perpendicular line (up).

Rotation starting point

& ] ka 'E & 9
Rotation B In End of
sta_rtlng L rotation
point

i | M. g
A

7
%

The figure shows the view from the long shaft end.

Angle adjustment at the rotation starting point and
the end point are at +5°.
Rotating range is changed. Rotation angle is at 180° +10°,
The rotation starting point is on the perpendicular line
(down).

5

The figure shows the view

50
from the long shaft end. .
End of rotation

i B
EE”» K3
s
s
E ) [°
A
Rotation

starting point
5

Operating size
20
30

The figure shows the view from the long shaft end.

Angle adjustment at the rotation starting point and the

end point are at +5°.

Rotating range is changed. Rotation angle is at 180° +10°.
The rotation starting point is on the perpendicular line (up).

The figure shows
the view from the

5 5 long shaft end.

Rotation
starting point

d
d

96ue; uoneIOS

40

End of
Operating size ~ rotation
20
30 5
40
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B Change of Angle Adjustable Range (0° to 100°, 90° to 190°) (ALY (el (e7]

CRQZXBl Refer to “How to Order” on page 308. | —X

CDRQ2AB

Symbol
-XC12 to XC17, XC20/XC21

Made to Order Specifications CRQZX Series

Symbol

The rotation angle can be adjusted between 0° and 100°.

Specifications L
shaft type [S, W, Y, X*, Z*, T*, J*, K*] o 4
e " ¢ Rotation
\ Additional Reminders \ cH sia\_rt‘ing
4| poin

The rotation starting point is the position of the

flat and the key groove when the actuator is

pressurized through connection port B.

* Only XC12 and XC16 are compatible with shaft
types X, Z, T, J and K.

The rotation angle can be adjusted between 0° and 100°.

=)

RBT2

()
=)
(=~
—_

Q=
NN |
- | =

B
ko | [CRA1
% &
ik CRO2

. Lmax Size
End of rotation 10 15 10 15 Rotation starting
15 18 15 18 point
20 24 20 24
The figure shows the view 30 27 30 27 The figure shows the view
from the long shaft end. 40 31.5 40 315 from the long shaft end.

The rotation angle can be adjusted between 0° and 100°.

End of rotation

B
K1
Rotation
starting
point K3
A
Size
10
15
20
The figure shows the view 30
from the long shaft end. 40

The rotation angle can be adjusted between 0° and 100°.

Rotation starting point

L
TR
o |
&
| v
+|
Size Lmax
0 1
5 1
0 2
The figure shows the view 30 27
from the long shaft end. 40 31.5

The rotation angle can be adjusted between 90° and 190°.

The rotation angle can be adjusted between 90° and 190° |

L
-‘ = Rotat
End of 4+ B st[a)_r?ir‘%n
rotation EH K2 point
— EF%
EH +

Size Lmax
10 15
15 18
20 24
The figure shows the view 30 27
from the long shaft end. 40 31.5

The rotation angle can be adjusted between 90° and 190°.

The rotation angle can be adjusted between 90° and 190°.|

tation ran, . Rotati
"o 9e End of rotation stgr?ir‘%"point
L
~ el
B T o
=l o £
& & S
@ @, z
-t SR=: H
Rotation Ka End of A @ ing si
. _Operating size
gtoaimng 4 A rotation 0 eraé'g e
30
Size M 40
10 5 Rotation
15 8 starting point End of Size Lmax
20 4 rotation 20 24
The figure shows the view 30 74 30 27 The figure shows the view The figure shows the view 30 27
from the long shaft end. 40 31.5 40 315 from the long shaft end. from the long shaft end. 40 31.5
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CRQ2X series
Made to Order Specifications 3

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

Symbol
ﬂ Shaft, Parallel Key Made of Stainless Steel Spec. m
C RQ2XB 0 _ .
CDRQZXB|Shahwpe | | Size | | Rotation | S-X6
Refer to “How to Order” on Shaft, parallel key
page 308 for further information. made of stainless steel

Stainless steel is used as a substitute material for standard parts when
used under conditions with a possibility of oxidization or decay.

Fluid Air (Non-lube)
Applicable shaft type S,W,X,Y,ZT,J,K
Applicable size 20, 30, 40
Max. operating pressure 1.0 MPa
Min. operating pressure 0.1 MPa
Cushion Not attached
Rotation range 80° to 100°, 170° to 190°
Stainless steel part Shaft, Parallel key
Port size Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8
Auto switch Mountable

332

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



Low-Speed Rotary Table
Rack & Pinion Type

MSQX series

Size: 10, 20, 30, 50

How to Order

BT MsQXB[10)[ JA[ -[M9BW] ||

Low-speed specification Size Made to Order )
o Refer to page 334 for details.
20 Number of
30 auto switches
50 Nil 2 pcs.
S 1 pc.
Thread type = n pos.
Port type Size
M5 10, 2
Nil R 1/ 0.20 .
= c1/8 l Auto switch
G1/8 30, 50 ‘ Nil ‘ Standard ‘ [ Nil__] Without auto switch (Built-in magnet) |
TN NPT 1/8 » " -
X Made to Order # For applicable auto switch models, refer to the
RIS NPTF 1/8 table below.
With adjustment bolt
Applicable Auto Switches/refer to pages 797 to 850 for detailed auto switch specification.
L It: Aut itch || L ire length (m) *
g Special function Eechicel §E pinng oo volege o s moce gasd WW: 5"93 ’“)5 IATICE Applicable load
= S5 . !
= entry o= (Output) DC AC | Perpendicular | In-line iyl O | @ connector
3-wire (NPN) 5V 12V MONV | MON | ® |/ ® O] O 1c
é 3-wire (PNP) ' M9PV M9P ® ® 0 O O circuit
2 2-wire 12V M9BV MB © @ @ O @) —
2 3-wire (NPN) MONWV | MONW | @ (@ @ O| O IC
E Diagnostic indication P ar———— 5V,12V ircuit | Relay,
; (zgco‘or indicator) Grommet |Yes| 3-wire (PNP) | 24 V MOPWV | MOPW | © @ @ O O circuit ;L%y
S 2-wire 12V MOBWV | M9BW | @ @ @ | O [©) —
o Water resistant 3-wire (NPN) sV 12V MINAV*T MONA*' | O 1O | @ |O| O IC
8 | (2-color icicator) 3-wire (PNP) i M9PAV*T|[MOPA*'[ O [O[@[O| O | circuit
2-wire 12V M9BAV*'[M9BA* | O |O|@|O| O —
5 3-wire _ 5V _ o |_|®|_ _ 'IC ) _
§§ o Grommet Yes| (NPN equiv.) LEay A96 circuit
Te oowire oav | 12y |00V A93V*2 | A93 o eo/0]0 — — | Relay,
© No 100Vorless) A9OV A90 o —| 0 — — IC circuit| PLC
+1 Although it is possible to mount water resistant type auto switches, note that the rotary actuator itself is not of water resistant construction.
*2 1 m type lead wire is only applicable to D-A93.
* Lead wire length symbols: 0.5 m ------ Nil  (Example) MONW * Auto switches marked with a “O” are produced upon receipt of orders.
1m-. M (Example) MONWM
3m- L (Example) MONWL * Refer to pages 837 and 838 for the details of solid
5m-- Z (Example) MONWZ state auto switch with pre-wired connector.
* Auto switches are shipped together, (but not assembled).
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MSQX series

Symbol

1o
Mg:‘,?er Made to Order

Refer to page 340 for details.

\ Symbol \ Specifications/Content

[ -X1500 | With external stopper

334

Specifications
Size 10 20 | 30 | 50
Fluid Air (Non-lube)
Max. operating pressure 1 MPa
Min. operating pressure 0.1 MPa
Ambient and fluid temperature 0° to 60°C (No freezing)
Cushion Not attached
Angle adjustment range 0to 190°
Maximum rotation angle 190°
Port size End port M5 x 0.8 ‘ Rc 1/8, G 1/8, NPT 1/8, NPTF 1/8
Side port M5 x 0.8
Output (N-m)* 089 | 18 \ 27 46

# Qutput under the operating pressure at 0.5 MPa. Refer to page 305 for further information.

Front port Side port

g

Allowable Kinetic Energy and
Rotation Time Adjustment Range

Size Allowable kinetic energy (J) | Stable operational rotation time adjustment range (s/90°)
10 0.007
20 0.025
1to5
30 0.048
50 0.081

Note) If operated where the kinetic energy exceeds the allowable value, this may cause damage to the
internal parts and result in product failure. Please pay special attention to the kinetic energy levels
when designing, adjusting and during operation to avoid exceeding the allowable limit.

Weight
—
)
Size 10 20 30 50
Basic 500 940 1230 1990

+ Not including the weight of auto switch.
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Low-Speed Rotary Table .
Rack & Pinion Type MSQX Series

Rotation Direction and Rotation Angle

* The rotary table turns in the clockwise direction when the A port is pressurized, and in the counter-clockwise direction when the B port is pressurized.
* By adjusting the adjustment bolt, the rotation end can be set within the range shown in the drawing for the desired rotation angle.

Counter-clockwise

=)

RBLI2

Adjustment bolt A
(For counter-clockwise
rotation end adjustment)

=
g\ =

Adjustment bolt B
(For clockwise
rotation end adjustment)

[x]
==
[

[=r)
==
=
=

Clockwise

[}
=
=
N

With Adjustment Bolt

. Adjustment angle per rotation of MSQ

Size T
angle adjustment screw

10 10.2° MSZ
20 7.2°
30 6.5° Note) * The drawing shows the rotation range of the positioning pin hole. m
50 8.2° * The pin hole position in the drawing shows the counter-clockwise

rotation end when the adjustment bolts A and B are tightened
equally and the rotation is adjusted 180°.

MRQ

Rotation Angle Range Example

« Various rotation ranges are possible as shown in the drawings below using adjustment bolts A and B.
(The drawings also show the rotation ranges of the positioning pin hole.)

Adjustment range by

I . adjustment bolt A
Positioning pin hole

Adjustment bolt A
(For counter-clockwise
rotation end adjustment)

Adjustment bolt B
(For clockwise
rotation end adjustment)

Adjustment range
by adjustment bolt B

Pin hole rotation range

190° (Maximum) Rotation 180° Rotation
Adjustment range by Adjustment range by Adjustment range by
adjustment bolt A adjustment bolt A adjustment bolt A

€

Adjustment range
by adjustment bolt B

Adjustment range
by adjustment bolt B

Adjustment range
by adjustment bolt B

90° Rotation 90° Rotation 90° Rotation

335

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



MSQX series

Table Displacement (Reference values)

* The following graphs show the displacement 100
at point A, which is 100 mm apart from the Ay
center of rotation, where the load is applied. A Joad
5 —
@
s
ot
K2}
DE
MSQXB10A MSQXB20A
300
400
€ £
2 =
€ <
(7] (7]
£ £
8 8
E E 250
o o
) )
o o
350
200
300
0 5 10 15 20 25 30 0 10 20 30 40
Load (N) Load (N)
MSQXB30A MSQXB50A
350
300
300
250 /
B B
2 2
= = 250
Q [
£ £
[ [
3 3
K K]
o 200 I
a a
200
150 /
150
100 100
0 10 20 30 40 50 0 20 40 60 80 100
Load (N) Load (N)
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Construction

Low-Speed Rotary Table
Rack & Pinion Type

|

i

P |

R

(i

Component Parts

Component Parts

MSQX series

=)

RBLI2

SIRERRRIRE
) Dln|B
QRlB(R|=E|2|&|=

=
==
o

No. Description Material No. Description Material
1 Body Aluminum alloy 15 |Wear ring Resin
2 | Cover Aluminum alloy 16 |Piston seal NBR
3 | Plate Resin 17 |Bearing Bearing steel
4 | Seal NBR 18 |Bearing Bearing steel
5 | End cover Aluminum alloy 19 |Cross recessed screw No. 0 Steel wire
6 | Piston Stainless steel 20 Cross recessed screw ‘ Size: 10 Stainless steel
7 | Pinion Chrome molybdenum steel Hexagon this socket head bolt ‘ Size: 20 to 50 Chrome molybdenum steel
8 | Hexagon small nut Steel wire 21 |Hexagon socket head cap screw Stainless steel
9 | Adjustment bolt Chrome molybdenum steel 22 |Hexagon socket head cap screw Stainless steel
10 | Gasket NBR 23 |Push nut Stainless steel
11 | Gasket NBR 24 |Parallel pin Carbon steel
12 | Table Aluminum alloy 25 |Seal washer NBR
13 | Bearing retainer Aluminum alloy 26 |Plug Steel wire
14 | Magnet —_
# Individual part cannot be shipped.
Replacement Parts
L Part no.
Description
10 20 30 50
Seal kit P523010-20 P523020-20 P523030-20 P523040-20
No. Description Qty. | No. Description Qty. | No. Description Qty. | No. Description Qty.
4 | Seal 1 4 | Seal 1 4 | Seal 1 4 | Seal 1
Parts included | 10 | Gasket 1 10 | Gasket 1 10 | Gasket 1 10 | Gasket 1
in seal kit 11 | Gasket 1 11 | Gasket 1 11 | Gasket 1 11 | Gasket 1
15 | Wear ring 4 | 15 | Wear ring 4 | 15 | Wear ring 4 15 | Wear ring 4
16 | Piston seal 4 | 16 | Piston seal 4 | 16 | Piston seal 4 16 | Piston seal 4
25 | Seal washer 2 | 25 | Seal washer 2 | 25 | Seal washer 2 | 25 | Seal washer 2
# A set includes all parts above.
A grease pack (10 g) is included. When only a grease pack is needed, order with the following part number.
Replacement parts/Grease pack part no: P523010-21 (10 g)
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MSQX series

Dimensions

Basic: MSQXBLIA

8 x WD depth WE (Circumference: 8 equivalents)

4 x JJ depth 8

2xd
JA counter bore depth JB

E@Bk
=t

BD %
2xM5x0.8 o
Port (plugged) ™
£
oDD 5
D I
2]
BB oDE £
2xP CA 2 <‘
Port 4 w
i i 2 xJC depth JD t
M 111 b 1111 by 2xJU I
T
G s I a 5|
! [ =)
i = 2
w 3 KN@J% Q m t ol =
», & =]@ o )
. it < -
a DF
7] o O
AY ‘ t (Through) v
AX 3
AV AU|__[BA] oDG BA| §
SF (Max. approx. SU) S %
@
A b
AA
A A
Y SR
>
£
=1
2 3
13
=
©
2
. ©
View o
>
(mm)
Size| AA| A |AU |AV |[AW|AX |AY |[BA BB |BC|BD |BE|CA|CB| D |DD|DE |DF |DG|FA |FB |[FC|FD| H | J |JA|JB
10 |554| 50 | 6.6(20 [155]| 12 | 4 | 9.5|34.5|27.8| 60 | 27 | 4.5|28.5 |45h9 |46h9 [20H9| 6 |15H9| 8 |4 |3 | 45| 13| 68| 11 | 65
20 |70.8| 65 | 7.6|27.5(16 | 14 | 5 |12 |46 |30 | 76 | 34 | 6 [30.5|60n9 |61h9[28H9| 9 [17H9| 10 |6 |25 |65 | 17 | 86| 14 | 85
30 [754| 70 | 76|29 [185| 14 | 5 |12 |50 |32 | 84| 37 | 6.5|33.5|65n9 |67h9 |32H9| 12 |22H9| 10 |45 [3 |65 | 17 | 86| 14 | 85
50 |854| 80 [10 |38 |22 |19 | 6 |155|63 |37.5|100 | 50 |10 |37.5|75h9 |77h9|35H9| 13 |26H9| 12 |5 |3 |75 | 20 |105| 18 105
(mm)
Size JC JD JJ JU P Q | S [SD|SE|SF|SU|UU WAWB/WC| WD |WE/WF XA|XB|XC|YA|YB|YC
10 | M 8x1.25| 12 | M5x08 |M 8x1 |M5x08 |34 | 92| 9 |13 |45 |[17.7| 47 |15 |3H9| 3.5 |M5x0.8 | 8 | 32 | 27 [3H9| 3.5 | 19 [3H9| 3.5
20 |M10x15 | 15 | M6x 1 M10x1 | M5x0.8 |37 [117[10 | 12 | 60 [25 | 54 |20.5|4H9| 4.5 | M6 x 1 10 | 43 | 36 |4H9| 4.5 | 24 |4H9| 4.5
30 |M10x15 | 15 | MBx1 M10x1 | Rc1/8 | 40 |127 [11.5]| 14 | 65 |25 | 57 |23 |4H9| 4.5 |[M6x 1 10 | 48 | 39 |4H9| 4.5 | 28 |4H9| 4.5
50 |M12x1.75| 18 | M8x 1.25 | M14x 1.5 | Rc 1/8"* | 46 | 152 [14.5| 15 | 75 |31.4| 66 |26.5|5H9| 5.5 | M8x1.25 | 12 | 55 | 45 |5H9| 5.5 | 33 |5H9| 5.5

=+ |n addition to Rc 1/ 8, G 1/8, NPT 1/ 8 and NPTF 1/ 8 are also available.

338

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



Low-Speed Rotary Table .
Rack & Pinion Type MSQX Series

Auto Switch Proper Mounting Position (at Rotation End Detection)
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Magnet
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Operating range at
proper mounting position (Lm/2)

Most sensitive

[}
=
=
N

position ' | Operating range of
single auto switch (Lm) Msu
q Reed switch Solid state switch
" Rotation 2 o -
Size angle A B Operating angle | Hysteresis A B Operating angle | Hysteresis
(6 m) angle (6 m) angle

10 190° 27 45 90° 10° 31 49 42° 10° MRQ
20 190° 35 62 80° 10° 39 66 35° 10°
30 190° 39 68 65° 10° 43 72 30° 10°
50 190° 49 83 50° 10° 53 87 24° 10°

Operating angle Om: Value of the operating range of single auto switch (Lm) as represented by rotation angle for shaft
Hysteresis angle: Value of the auto switch hysteresis as represented by angle
Note) Since the above values are only provided as a guideline, they are not guaranteed.
In the actual setting, adjust them after confirming the auto switch operating condition.
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MSQX series
Made to Order Specifications:

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

Symbol

With External Stopper X150/X151/X152/X153

Prevent holding torque from being halved at the rotation end.

How to Order

AX-[M9BW|-[X150]

Connection port location and rotation angle

Size Port type Auto switch X150 | Standard, 180°
Port type Size [ Nil_Jwithout auto switch (Built-in magnet) | X151 | Standard, 90°
[ 20 | Nil M5 10, 20 * Refer to page 333 for the part no. of X152 | Symmetric type, 180°
| 30 | Rc 1/8 auto switches. X153 | Symmetric type, 90°
G1/8
[ 50 | TE 30, 50 Rotation angle
TN | NPT 18 T 903
T NPTF 1/8
X150: Standard, 180° X151: Standard, 90°
1= i~
| Q o]
e . Sl a a
Specifications gl <
——————— 5 E £ - I
g(P| 2 2
Size 10 | 20 [ 30 [ 50 g s 3
Rotation angle 90°, 180° © o (&)
Angle adj range Each rotation end 3 g
* Specifications other than the above are the same as standard. 5 X152: Symmetric type, 180°
g o
A a
Weight c|5 5 5
— S|o Qa Q
© [°5 8 g
Size 10 20 30 50 E 9 9
90° spec. 600 1150 1460 2390 3 £ £
180° spec. 570 1090 1390 2280 3 3
# Values not including the auto switch weight.
Dimensions
—
[1:]
| w
w
w
n
% ~1
i
u
%
o
2
) 2xK
° Hexagon socket head set screw
O]
(O}
Note) This component does not exist for 180° type.
(mm)
Size | EA | EB | EC | ED | EE | EF | GA | GB | GC | GD | GE K NA | NB | NC | ND
10 | 471 | 443 | 335 | 14 91.4 80 20 15.6 11 75 | 452 M8 x 1 10 5.5 125 4
20 | 571 | 553 | 43 18 1124 | 100 25 19.5 14 9.5 | 564 | M10x1 14 8 16.5 4
30 | 584 | 60.3 | 46 19.5 | 118.7 | 110 27 215 14 9.5 | 615 | M10x1 14 8 16.5 4
50 | 744 | 714 | 56 22 145.8 | 130 32 28 18 115 | 729 | M14x 1.5 19 8.5 19.5 6
* Dimensions other than the above are the same as standard.
340

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



CRQ2X/MSQX series
Specific Product Precautions
Be sure to read this before handling the products.

Refer to back page 50 for Safety Instructions and pages 4 to 14 for Rotary
Actuator and Auto Switch Precautions.

\ Selection

A\ Caution

1. Changes in speed occur in applications in which
there are changes to the load during operation, such
as the load being lifted (lowered) against gravity.

2. The purpose of this product is stable rotation at
low-speed.

It does not provide any function to cushion the impact at the
operation start or end.

3. Speed may vary at the rotation end depending on
operating conditions. (This phenomenon can be
avoided by using the external stopper.)
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