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Moment of inertia

ROTARY ACTUATOR

e The load will create inertial forces (kinetic energy) when
moving the load with Rotary Actuator. In order to stop
the moving load, It is necessary to use stopper or Shock
Absorbers to absorb the kinetic energy of load.

e The moving load with actuator can be distinguished as
following
1. Linear motion (air cylinder), Fig.(1)
2. Rotation motion (rotary actuator), Fig.(2)

e Calculate the kinetic energy by using the formula in FIG.

Linear motion

E : Kinetic energy
m : Load mass
V : Speed

™

4>V

E=—=-+m-«V%._ (1)

Fig. (1) Linear motion

Rotation motion

: Kinetic energy

: Moment of inertia(=m.r%)
: Speed

: Mass

: Radius of rotation

r
| |

=@

T 3&e—m

_l. L] 2:1. L] L] 2
E—2 o w > m rFew’.. (2)

Fig. (2) Rotation motion

e For linear motion, if the velocity V of formula (1) is constant,
the kinetic energy E and mass m is proportional ; The rotation
motion, formula (2) shows even the angular velocity w and
mass m is constant, kinetic energy E will also proportional with
r2. Therefore, even the mass is small but the rotation radius r is
large, when the moment of Inertia I=m-r? is large, kinetic energy
E will becomes larger, it will cause bearing damage or other
accidents.

e Therefore when there is a rotation motion, the product selection
should be base on moment of inertia instead of mass.

M mindman
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Moment of inertia

e Moment of inertia shows, it is not easy to rotate the stationary
object; the same which means it is difficult to stop the rotating
object.

e Rotary Actuators in the allowable kinetic energy has its limitations,
it can be calculated moment of inertia to calculate minimum rotation
of moment of inertia described as following.

‘

L

(— l=mer?
% m : Mass
m r : Radius of rotation

Above figure represents the moment of inertia for the distance r from
rotary shaft to mass m of the object.

The formula for moment of Inertia is not the same if the shapes of the
object are different.

The following examples are the calculated on the basis of specific
moment of inertia.

1. Thin shaft

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

2. Thin rectangular plate

Position of rotational axis: Parallel to side b and through the
center of gravity.




Moment of inertia

ROTARY ACTUATOR

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: Through the center axis.

5. Solid sphere

Position of rotational axis: Through the center of diameter.

6. Thin round plate

Position of rotational axis: Through the center of diameter.

7. Gear transmission
(B) (A) No. of teeth=a

mindman

Use the following formula to calculate the rotation time

t : Rotation time (s)

E : Kinetic energy (J)

| : Moment of inertia (kg.m?)
0 : Rotation angle (rad)

ts [ 2418
E

The meaning of this formula is the critical rotation time for not cause
damage of the cylinder. Therefore the rotation time must be set on
or over the t seconds calculated in above formula.

After calculated the moment of inertia by load shape, use the
following formula to calculate the kinetic energy of the load.

E : Kinetic energy (J)
E=1/2¢|°¢w | : Moment of inertia (kg.m?)
w: Angle speed (rad/s)
Angle speed
= t : Rotation time (s)
W _ 28/1..(1) | : Moment of inertia (kg.m?)
w=0/t.... (2) 8 : R otation angle (rad)

However, when the rotation time for 90° becomes longer than 2
seconds, use formula (2).

Calculation example

Load form: Cuboid
Rotation angle 6: 180°
Rotation time t: 1 s/180°

Length of a part: 0.12 m
Length of b part: 0.06 m
:0.1kg

Mass (m)

a’+ b?

I:moT

(Step 1) Find the angle speed w.

x 11 = 6.28 rad/s

_20_2
Wt

(Step 2) Find the moment of inertia I.
a’+ b’
12

. 144 x 10+ 36 x 10"
12

=1.5x 10"kg.m?

I=m-

=01

1.Find the moment of inertia
I8 for the rotation of shaft
(B).

2.18 is converted to the

moment of inertia |A for the

rotation of the shaft (A).

lA= (%)Z-m

M mindman 1-3

(Step 3) Find the kinetic energy E.

E %'I-wz =1 x15x10% x 6.28?
0.

N|=
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MCRA series

ROTARY ACTUATOR

Order example

MCRA — 63 — 90 — LB — [J

MODEL TUBE I.D.
PORT THREAD
Blank: Rc thread
| ——— G Gthread
ROTARYANGLE ~ MOUNTING TYPE PT: NPT thread
Code | Rotary angle
90 90° Blank f] =
| Ka|
180 180° il &
LB B 5
4 g

M mindman

mindman
Features
e Compact body.
e Functional design with clean appearance.
e Simple mounting of sensors.
e Magnetic as standard.
Specification
Model MCRA
Acting type Double acting
Tube I.D. (mm) 263
Port size Rc1/8
Medium Air
Operating pressure range 0.1~1MPa
Proof pressure 1.5MPa
Ambient temperature -5~+60°C (No freezing)
Acting angle tolerance 0~+4°

Lubrication Not required

Cushion Air cushion
1.5J (Air cushion)
RCB, RCE, RCE1, RDEP
90° 180° LB
2.7 3.1 0.4
*RCB, RCE, RCE1, RDEP specification, please refer to page 5-4, 6, 9.

Shaft loading

l Fsa

Allowable kinetic energy

Sensor switch (*)

Weight (kg)

ﬂl A oo R
- i - - ‘ - lFr
i |
———d b=y P
| . - ‘ -
U] 0
Unit: kgf
L |Fsb
Load direction
Fsa | Fsb Fr
60 20 30
Torque diagram
4
35
/
g ¢ ///
@ =
g. 15 =
o 1
= L~
05 =
0

01 02 03 04 05 06 07 08 09 1

Operating pressure (MPa)



MCRA Inside structure & Parts list

ROTARY ACTUATOR mindman
@L - J@
63 A ﬁ
L f“‘ I ]
VZiANwa
Material

No Part name Material Qy Eﬁgi‘;gﬁ No Part name Material Q'y Eﬁgi‘;gﬁj
1 | Body Aluminum alloy 1 17 | Magnet ring Magnet material 2

2 | Shaft Carbon steel 1 18 | Gasket NBR 2 ®
3 | Rack Carbon steel 1 19 | O-ring NBR 2 [}
4 | Cover Aluminum alloy 2 20 | Cushion packing NBR 2

5 | Slider Plastic 2 21 | Needle valve Copper 2

6 | Bearing retainer | Aluminum alloy 1 22 | Needle valve gasket NBR 2 [ ]
7 | Piston #1 Aluminum alloy 2 23 | Needle valve washer | Aluminum alloy 2

8 | Piston #2 Aluminum alloy 2 24 | Parallel key Carbor steel 1

9 | Screw #1 Carbon steel 2

10 | Screw #2 SCM 2

11 | Bolt SCM 8

12 | Screw SCM 4

13 | Spring pin Spring steel 4 Order example

14 | Spring washer SCM 8 of repair kits

15 | Bearing Bearing steel 2 Tube I.D. Repair kits

16 | Piston packing NBR 2 ° 263 PS-MCRA-63

M mindman
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MCRA Dimensions 263 M

ROTARY ACTUATOR mindman
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MCRA Installation of sensor switch 263

M

ROTARY ACTUATOR

Installation of sensor switch

mindman

Sensor switch

Sensor switch
RCE,RCE1

72\l
&
\

a

Sensor switch
RDEP

M mindman 1-7
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MCRB series

ROTARY ACTUATOR

Order example

MCRB — 20R —

T

MODEL TUBE I.D.

ANGLE ADJUSTER
Blank: Adjuster bolts
R: Shock absorber

M mindman

FR—L]

o

PORT THREAD
Blank: Rc thread
G: G thread

NPT: NPT thread

TYPE
Blank: Standard type
FR: Flange rod type

mindman
Features
e Twin rack and pinion fitted as standard.
e Can be adjusted between 0 and 190 degrees.
e Simple mounting of sensors.
e Magnetic as standard.
Specification
Model MCRB

Acting type Double acting

Tube I.D. (mm) 16 | 20 | 25 | 32

Port size Rc1/8

Medium Air

Operating pressure range 0.1~1MPa

Proof pressure 1.5MPa

Ambient temperature -5~+60°C (No freezing)

Lubrication Not required
Cushion NBR spacer
Allowable Cushion pad | 0.007J | 0.040J | 0.081J | 0.32J

kinetic energy  cyshion 0.039J | 0.116J | 0.294J | 1.6J

Stable rotation time
regulation range

Sensor switch (*) RCD
Weight (kg) 07 | 116 | 157 | 307

* RCD specification, please refer to page 5-5.

0.2~1.0 s/90°

Symbol Action profile

Sensor switch

Watchmakers
\Q _~""screw driver

Set screw

1-8



MCRB Capacity 216~232

ROTARY ACTUATOR

Torque diagram

g HEEInN
2 08 ‘ i f
2 o S
: R
s 05 AT A
o 0.4 SN AT NA
> 03 A //‘/ P4
V]
=
= 0.2 ,4747&7!/
2 // A /1 /|
o A y.
0107 0.2 0.3 0.4 081 15 2 3 4 6 81012 | 20253040
0.5 15
Torque (N-m)
Theoretic force Unit N
nic N'm
Type MCRB
Tube I.D. 16 20 25 32
0.1 0.26 0.5 0.91 1.88
0.2 0.52 1 1.81 3.78
. 0.3 0.78 1.5 2.72 5.66
Operating
pressure 0.4 1.04 2.01 3.62 7.56
MPa
( ) 0.5 1.31 2.51 4.55 9.44
0.6 1.57 3 5.45 11.32
0.7 1.83 3.5 6.36 13.23

Allowable load

Set the load and moment to be applied to the table within the allowable values shown in the table below.
(Values outsize of limitations will cause excessive play, deteriorate accuracy, and shorten service life.)

mindman

@1 l (b)
e = ::l
Pictures ‘ y . ‘ y ‘ b
e e e | e }% e e e |
Tube : Allowable thrust load (N)
Allowable radial load (N) Allowable moment (N.m)

-D. (@) (b)

16 78 74 78 24

20 196 197 363 5.3

25 314 296 451 9.7

32 390 493 708 18

M mindman 1-9
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MCRB Inside structure & Parts list

ROTARY ACTUATOR mindman
19)15)17 )16
B;»

N L=y

Chal I i ==

u ;ﬁa @@3

T
Y7 ' &Sl

Order example of

Material repair Kits
No. Part name Material Qy ?ﬁclz)lilsr|lc()lr:§ 0 ek RETEILE
216 PS-MCRB-16

1 Body Aluminum alloy 1 220 PS-MCRB-20
2 | Cover Aluminum alloy 1 225 PS-MCRB-25
3 End cover Aluminum alloy 1 232 PS-MCRB-32
4 | Piston Stainless steel 2

5 | Pinion SCM 1

6 | Bearing retainer | Aluminum alloy 1

7 | Table Aluminum alloy 1

8 | Seal nut Stainless steel 2

9 | Shock absorber Stainless steel 2

10 | Cushion pad NBR 2 (]

11 | Plate Aluminum alloy 1

12 | Packing NBR 1 ®

13 | Gasket NBR 2 ®

14 | Fixed Copper 2

15 | Ball bearing Bearing steel 1

16 | Ball bearing Bearing steel 1

17 | Snap ring Spring steel 1

18 | Screw SCM 8

19 | Screw SCM 12

20 | Magnet Magnet material 2

21 | Wearing Teflon 4

22 | Piston packing NBR 4 [}

23 | O-ring NBR 2 [

24 | O-ring NBR 2 [

25 | O-ring NBR 2 [

M mindman



MCRB Dimensions 216~232

mindman

ROTARY ACTUATOR
o)
W1
WU /ﬁ
O N
z @—————— :— | w g ]
@GD
nne
F] G l<F]
ézn) D
A W2(max.)
4L H g6 4-1
H1g6 MCRB-*R
Shock absorber
|:.:. ‘ 1I_:l ¥ < i
S o (THh L
e o et o et 0 e AR B Y H-
i H © (
2S1 Y2(max.)
@S2
Code
v\| A |B|C|D|E|F|G|H|H [ J | K L M | N | O P
16 |108 | 58 |47 | 62|38 |15 | 38 |50 | 48 | M5x7dp,P.C.D38| 33 |8 M5x8dp | 14 26 | 155 Rc1/8
20 (128 |68 |55 | 78|47 |15 | 46 | 62.5| 60 | M6x7dp,P.C.D46| 38 |10 | M6x8dp | 17 27 | 185 Rc1/8
25 135.5| 77 | 58.5| 84| 55 | 156.5| 48 | 67 65 | M6x9dp,P.C.D48 | 41.5 | 10 M6x8dp 17 37 20 Rc1/8
32 170 94 169.5|106 | 68 | 20 55 | 85 83 | M8x10dp,P.C.D55( 49.5 | 12.5 |M8x8.5dp| 20 47 24 Rc1/8
s Q s1 s2 T u v w1
16 8 0% (wide)x3.3dp | 6 17 (H7)x2.5dp | 24 (H7)x3dp 2-¢6.8 thru,211x6.5dp,M8x12dp(sink) M3x4dp | M10x1.0
20 10 7% (wide)x3.5dp | 10 22 (H7)x2.5dp 32 (H7)x3dp 2-98.6 thru,814x8.5dp,M10x15dp(sink) M4 x6dp M12x1.0
25 | 1279% (wide)x4dp 13 | 22 (H7)x3dp 32 (H7)x3.7dp | 2-28.6 thru,a14x8.5dp,M10x15dp(sink) M4x5dp | M14x1.5
32 | 1279% (wide)x5dp 13 | 26 (H7)x3dp 35 (H7)x4.7dp | 2-810.5 thru,218x10.5dp,M12x18dp(sink) M5x5dp | M20x1.5
oo w3 | x1 | x2 Y1 Y2
16 26 | 7 | 17 FK-1008L-S 24
20 32| 8 | 19 FK-1210L-S 36.5
25 37 | 8 | 22 FK-1412L-S 4
Flange rod type 32 |47 | 12| a0 FK-2016LS | 55
Code
216 220~232 oo A | E|J|K|L|N
16 645|315 | 175 | - -
Yo mal @ 20 | 78 |40 |23 16 | 92| 8
aN" 25 81.5 | 40 23 20 | 11.2 | 10
26" L3 L 32 [109.5 |60 |40 20 [132 | 12
=) - ’? * Other dimensions are the same as standard type.
s I T - u:
T w . )

m‘m@

M mindman
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MCRUJ series

MINI-ROTARY ACTUATOR

Order example

MCRJ — 6 — 90

L

mindman
Features
e Rack and pinion type / with external stoppers.
e Mounting from 3 directions.
e Piping and wiring are same directions.
o More compact.
Specification
Model MCRJ
Tube I.D. (mm) 6 8
Port size M3 x 0.5
Rotation 90°, 180°
Medium Air (Non-lube)
Operating pressure range 0.15~0.7 MPa
Ambient temperature 0~+60°C
Angle adjustment range Each rotation end £5°
90° 48 71
Weight (g)
180° 54 82
Sensor switch RT: Reed switch, RTN: NPN, RTP: PNP

ROTARY ANGLE
MODEL TUBEID. Code | Rotary angle
90 90°
180 180°
Auto switch type
RT x 1
NUMBER of
AUTO SWITCH
AUTO SWITCH TYPE
perpendicular in-line style
RTV RT Reed switch
RTNV RTN NPN
RTPV RTP PNP

AW mindman

* RT specification, please refer to page 5-14.

Effective torque

Operating pressure (MPa)

Model

0.15 0.2 0.3 0.4 0.5 0.6 0.7
MCRJ-6 | 0.013 | 0.017 | 0.026 | 0.034 | 0.042 | 0.05 | 0.059
MCRJ-8 | 0.029 | 0.038 | 0.057 | 0.076 | 0.095| 0.11 | 0.13

Note. Effective torque values are representative values. They are not
guaranteed values. Use them only as a guide.

0.14
E o012 s
z pd
3 o1 y‘b v
g 008 @Gq'/
[e]
*0.06 6
2 MCRI= 1~
g 0.04 —
= 002 ——
0 01 02 03 04 05 06 07
Operating pressure (MPa)




MCRJ Dimensions 26, 28

MINI-ROTARY ACTUATOR mindman
| 2-Il depth IA
I
="
[OT T
\
—'—
B (KK)
J H w
R14.2 c EH 6
‘ Note 2
(stopper operating range) | Note 2 Note 2
= L
& S
X ol 9
o [T5) - Ol F—94—-H-
ISy w ‘
: ) SSE
~ N
23
2E G
2-JJ thru %
—_ %_ JA depth of counter bore JB 14 TA
E N (opposite side, same location) : T T
x
o
% 32 2-M3x0.5%4 depth
%
(o]
£
M
5.5
| 2-M3x0.5 Note 1
— s (Piping port) The maximum dimensions that
IIQ H o %@1 appear are those measured at
‘ ‘ the maximum rotation angle
o o | 1 & settings:100°and 190°.
o o ; | ; g
\ | Note 2
For 180° specification, the slated
K line area do not exist.
TﬁdleD Rotationangle| A | B CcC |cC| D E |[EA|EB|EH| F H | IA | IB ] J |JA|JB JJ
90° 43 | 215
6 19.5 55|35 |596(33.8|56|6.5|17.1(145|/ 20| 5 | 7 | M4x0.7 | 30 |58 |3.5|M4x07
180° 54 | 27
90° 48 | 24
8 23.5 75|45 |6g6(358| 56 |7.5(21.1|155| 22 | 6 [85| M5x08 | 35 [ 75| 4.5|M5x%0.8
180° 61 | 305
Code .
G Rotationangle| K | KA | KK | M TA | W
90° 32.4
6 95| 28 | 45 | 3.4 [135
180° 43.4
90° 37.4
8 125 | 32 | 55 | 59 [ 165
180° 50.4

M mindman
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MCRQ) series

ROTARY ACTUATOR

mindman

Features

e Centering boss and locating hole for accurate positioning.

e Operating range of table is 0°~190° by angle adjusting screw
e Compact design using double rack and single pinion.

e Hollow shaft standard for wiring and piping.

e Possible to fit shock absorbers as stops.

e Ease of mounting with integral table.

e Magnetic as standard.

Specification

Model MCRQ

Acting type Double acting

Tube 1.D. (mm) 12 [ 16 [ 20 | 25 | 32 | 40

Port size M5x0.8 Rc1/8

Medium Air

Max. adjusting bolt |07MPa 1 MPa

operating

pressure  shock absorber| — 0.6 MPa (*1)

Min. operating pressure 0.1 MPa (*2)

Ambient temperature 0~+60°C (No freezing)
adjusting bolt Rubber bumper

Cushion
shock absorber| —

Shock absorber

Angle adjustment range

0° to 190°(max.) (*3)

Order example
MCRQ —20R—- [ —1]

I

PIPING TYPE(*)

MODEL TUBE I.D. Blank: End port PORT THREAD
Blank: M5x0.8
(for 12, 216)
Blank: Rc thread
ANGLE ADJUSTER G: G thread

A: With adjusting bolt

R: With shock absorber

* 312 without shock a
absorber.

NPT: NPT thread
(for 20~240)

* @12 only option.
* Piping port cannot be
changed after delivery.

Sensor switch (*4) RDF(V), RNF(V): NPN, RPF(V): PNP

Weight adjusting bolt | 0.25 | 0.60 | 1.24 | 210 | 4.18 | 7.67
(kg) shock absorber| — | 061 | 1.31 | 212 | 419 | 7.72
Minimum rotation that

will not allow decrgase _ 70° 58° 69° 770 80°
of energy absorption

ability

*1. The maximum operating pressure of the actuator is restricted by the
maximum allowable thrust of the shock absorber.

*2. No-load conditions.

*3. Be careful if the rotation angle of a type with internal shock absorber is
set below the value in the table below, the piston stroke will be smaller
than the shock absorber’s effective stroke, resulting in decreased
energy absorption ability.

*4. RDF specification, please refer to page 5-10.

Allowable kinetic energy and rotation time adjustment range

o Rotation time adjustment range for
Model Allowable kinetic energy (J) stable operation(s/90°)
Adjustment bolt Internal shock adsorber Adjustment bolt Internal shock adsorber
MCRQ-12 0.006 - -
MCRQ-16 0.007 0.039
0.2t0 1.0
MCRQ-20 0.048 0.116 0.2t0 0.7
MCRQ-25 0.081 0.294
MCRQ-32 0.32 1.6 0.2t0 2.0
0.2t0 1.0
MCRQ-40 0.53 2.9 0.2t02.5

* Be careful if a type with internal absorber is used below the minimum speed, the energy absorption ability will decrease drastically.

M mindman
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MC RQ Capacity 212~240

ROTARY ACTUATOR

Torque diagram

R 1.0
= 0.8
0.7
S o8 A 2L 7 57 o7
2 05 AN AN é’*f*«-" 7
o 04 ST & A
> 03 pa o A bd 2t
% 0.2 / // /'//’/ /’/
® Y
2 A A A
o 0.1 / 4 A /
0.1 0.2 0.3 0.4 081 15 2 3 4 6 81012 | 20253040
0.5 15
Torque (N-m)
Theoretic force ,
Unit: N'm
Type MCRQ
Tube I.D. 12 16 20 25 32 40
0.1 0.1 0.26 0.5 0.91 1.88 3.78
0.2 0.21 0.52 1 1.81 3.78 7.53
. 0.3 0.31 0.78 15 2.72 5.66 11.31
Operating
pressure 0.4 0.41 1.04 2.01 3.62 7.56 15.09
(MPa)
0.5 0.52 1.31 2.51 4.55 9.44 18.87
0.6 0.63 1.57 3 5.45 11.32 22.62
0.7 0.73 1.83 3.5 6.36 13.23 26.4

Allowable load

Set the load and moment to be applied to the table within the allowable values shown in the table below.
(Values outsize of limitations will cause excessive play, deteriorate accuracy, and shorten service life.)

mindman

(a)T i (b)
e = | ==
=== F== == === = == e = =—]
Tube : Allowable thrust load (N)
D Allowable radial load (N) Allowable moment (N.m)
(a) (b)
12 54 71 71 1.5
16 78 74 78 24
20 196 197 363 5.3
25 314 296 451 9.7
32 390 493 708 18
40 543 740 1009 25
M mindman 1-15
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MCRQ Inside structure & Parts list

ROTARY ACTUATOR

mindman

13

|

216~232

=

240

AR

012

Material
No Part name Material IERE I R_’epair_kits No. Part name Material L) R_epair_kits
12|16 20~32 40| (incusion) 12[16 20~32 | 40| (ndlusion)
1 | Body Aluminum alloy 1 21 | Piston Seal NBR 4 °
2 | Cover Aluminum alloy 1 22 | Stop chunk Aluminum alloy | — | 2 | -
3 | End cover Aluminum alloy 1 23 | Pin*3 SCM 1
4 | Pinion SCM 1 24 | Plate Aluminum alloy | 1 | -
5 | Bearing retainer| Aluminum alloy 1 25 | Plug Copper - 1
6 | Table Aluminum alloy 1 26 | Plug washer PET - 1
7 | Piston Stainless steel 2 27 | Piston retainer | Aluminum alloy - 2
8 | Rolling bearing Bearing steel 1 28 | Piston snap ring Spring steel - 2
9 | Rolling bearing Bearing steel 1 29 | Plug Carbon steel - 2
10 | Snap ring Spring steel - | 1 | - *3. 820~040: Key
11 | Seal nut Carbon steel 2
12 | O-ring NBR 4 | 2 [4] o Orde_r e)_(ample of
13 | Shock absorber| Stainless steel *1 2 repair kits
14 | Cushion pad NBR Tube I.D. Repair kits
15 | Magnet Magnet material | 4 | 2 212 PS-MCRQ-12
16 | Seal washer *2 2 ® 216 PS-MCRQ-16
17 | Fixed Copper -4 - 220 PS-MCRQ-20
18 | Piston packing NBR 1(- - ® 225 PS-MCRQ-25
19 | O-ring NBR -4 - ® 232 PS-MCRQ-32
20 | Wear ring Complex resin 4 240 PS-MCRQ-40

*1. @40: Carbon steel
*2. 812~932: NBR+Stainless steel; g40: NBR
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MCRQ Dimensions @12

ROTARY ACTUATOR

8-M4x0.7x6.5 depth P.C.D@29 ‘
(circumference: 8 equivalents) ‘ A
\

2-97.5x4 depth Ak 3H9x3 depth
943 thru | ﬁ

B
[=]
™)
<
| 1 ®\ @ /® I _§
| 0
X
‘ 2
4-M4x0.7x4.5 depth 45 @
50
(Max.approx. =20) 73.5
o
6 < 240h9
Q|
3
° 239h9
18.5 3 220H9 0
- ©
2-opposite side 10 ;
2-M6%1.0 1 | !
Adjusting bolt | ‘
\ | | ] J/_ s
+ . . y T I ~
N ot
© N | /I IA/‘
T ] T
26 thru 26 ‘ ‘ UN>
2-M5 x 0.8 59.5 2-M5x0.8
(-E : Front port) :
@7H9%1.2 depth
\_
|
& —O-——-0 |-
|
- -
3H9x3 depth
50 2-M5x%0.8
|
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MCRQ Dimensions 216, 220, 225

ROTARY ACTUATOR mindman

8-QQxQA depth; P.C.DgQB
(circumference: 8 equivalents)

2-gUAxUB depth

oUU thru N
= g 3
3
2-BB [I
(Bolt width) 1 —_
[l
4-MMxMA depth / |
(Max.approx. =RR) L
o
£| oLC
]
N o olLB
K g LA
5 ° o
1 J
[a)
| Il |
\ N /4 !
| | T m —
I T / ‘ | <
l [ <
L ‘ i
i i T ]
! f
Adjusting bolt 1 m ‘
Z-AA \ \ oE thru
oF 2-DDxDA depth
With shock absorber _T.G zx, 2 G
(Max. approx. =RP) ‘
<
] gn q §
T Ur T
T
Shock absorber
Unit: mm

Code

L2 A|AA| B [BB|C|D|DA| DD |E|F |G|H| HH |1 |[J|K|L|LA|[LB|LC|MA| MM | N
16 |34 14 |45 7 8| 13| 12 | M8x1.25 6 [15H9| 9.5| 47 |3H9x3.5| 60 | 27 | 26 | 92|20H9({45n9(46h9| 8 | M5x0.8 | 37
20 |40| 17 | 65| 8 | 10| 17 | 15 | M10%x1.5 10 |22H9|12 | 57 [4HO9*4.5| 84 | 37 | 32 (127 |32H9|65h9|67h9| 8 | M6x1 54
25 (4622 (75| 8 | 12| 20| 18 | M12x1.75 | 13 |26H9(15.5| 66 |5H9x5.5| 100 | 50 | 37 |152|35H9|75h9(77h9| 8 | M8x1.25| 63

Code

Leelo|P| PP |QA{@B| @@ |[R[RP(RR| S | T | TT |UA|UB|UU|W |X |XA|XX|Y [YA|YY|ZX
16 |15.5|4 |FK-1008L-S| 8 | 32 [M5x0.8 (29 | 29 | 31 [M10x1.0( 5.5 | M5x0.8 | 11 | 6.5 6.8/ 50 |15 | 3.5|3H9| 27 | 3.5 |3H9| 19
20 |19.5|4.5|FK-1008L-S| 10 | 48 | M6x1.0 (33 [ 36 | 23 |M10x1.0| 4.5 | Rc1/8 14 | 8.5| 8.6| 70 23 |[4.5 [4H9| 39 | 4.5 |4H9| 28
25 |22 |5 |FK-1412L-S| 12 | 55 | M8x1.25 [37.5( 33 | 28 |M14x1.5| 7.5 | Rc1/8 18 [10.5|10.5| 80 (26.5( 5.5 [5H9| 45 | 5.5 |5H9| 33
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MCRQ Dimensions 232, 240

ROTARY ACTUATOR

MCRQ-32R, 40R

8-QQxQA depth; P.C.DsQB

YV
(circumference: 8 equivalents) Y "L/
2-gUAXUB depth e

mindman

With shock absorber
(Max. approx. =RP) 2UU thru
T R ) “3
%3
2-BB D D
i [ — el
2-PP / /
Shock absorber 4-MM*MA depth I
(Max. approx. =RR) L
o
fg_ oLC
N o oLB
K ©
f— % oLA ‘ ol
21T | 1 | ) 7
Piping port i I 1 [a)
|
R o e a4
| — z
] —
180 @ e -
= —
o ] —
| g ¢ 2s =,
‘ ‘ Adjusting bolt \w \
‘ W ! ZAA || LoE thru
M oF 2-DDxDA depth
MCRQ-40
T, G ZX 2 G,
I 2x2-TT
Piping port £
1l 0 g
é I :
2-M5x0.8 T
Piping port . ——
Unit: mm
Tiord:D_ A|(AA| B BB C | D |DA DD E| F |G|H HH l | J|K|[L|LA| LB [LC |M|[MA
32 |59 30 | 12 |Bolt width 12|14.5( 27 | 18 | M12x1.75 | 13 [24H9| 17 | 86 |6H9x4.5(130| 66 | 47 | 189 |56H9|98h9 |100h9(102| 10
40 | 74| 36 | 15 |Bolt width 21(16.5| 32 | 25 | M16x2.0 | 24 |32H9| 24 (106 |8H9x6.5| 150 | 80 | 60 | 240 [64H9| 116h9 |118h9| 120 | 13
Tiﬁen MM N|O|P PP QA QB QaQ R |RP|RR S T|TT | U |UA(UB|UU|W | X [XA
32 | M8x1.25 85|27.5 FK-2016L-S [14.5| 77 | M10x1.5 |50.5| 46 | 34 |M20%x1.5|10.5|Rc1/8| 42 | 18 |10.5|10.5| 95(37.5( 6.5
40 | M12x1.75 (100 | 37 FK-2725L-S |16.5| 90 | M12x1.75 (65.5( 68 | 45 |M27x1.5| 7 |Rc1/8| 57 | 20 [12.5(14.2| 113 |44 | 8.5
co Ixx| Y | YA|YY|2x
Tubr I.D.}
32 |6H9| 59 | 4.5 [6H9| 49
40 [8H9| 69 | 4.5 [8HI| 54
M mindman 1-19

=
(=]
—
o
=
=
=)
—
=
Qo
—
=}
=

| Japuijfy duweyy

Jaddug

13pullAy) aNeIpAH | Juawdinb3 Aeqixny | 101eN}9Y 91393[3 |




MCRQ-S series

ROTARY ACTUATOR mindman

Features

e 4 to 10 times more allowable kinetic energy
(compared with internal shock absorber type)

o Total length shortened
Longitudinal mounting space is reduced because there is no
protrusion from adjustment bolts or internal shock absorbers.

Specification

Model MCRQ-S
Acting type Double acting
Tube 1.D. (mm) 16 20 | 2
Port size M5x%0.8 Rc1/8
Rotation 90°, 180°
Medium Air (Non-lube)
Max. operating pressure 1 MPa (*1)
Min. operating pressure 0.2 MPa
Order example Ambient temperature 0~+60°C (No freezing)
Allowable kinetic energy (J) 0.231 | 1.21 | 1.82

MC RQ - S - 20 - 1 - G Rotation time adjustment

range (s/90°) 0.2~1.0 (2)
Cushion Shock absorber
EXTERNAL
PORT THREAD Shock absorbertype MDSC-1008-3N | MDSC-1008-3N | MDSC-1412-3N
MODEL SHOCK  TUBE I.D. Blank: M5x0.8 (for 316
ABSORBER ank: M5X0.8 (for 216) | e ———— Each rotation end # 3°
Blank: Rc thread —
[ G: G thread 90° 0.67 1.55 2.52
NPT: NPT thread Weight (kg)
CONNECTING PORT (for 820, @25) 180° 0.64 1.48 2.41
POSITION AND ROTATION
Sensor switch (*3) RDF(V), RNF(V): NPN, RPF(V): PNP

*1. The maximum operating pressure of the actuator is restricted by

o 180° > the maximum allowable thrust of the shock absorber.

% o 500\ ° % *2. For stable operation the time required for the rotary table to

§ g €§ m g - reach the rotation end after deceleration differs depending on the

8§. O 8§ operating conditions (inertial moment of the load, rotation speed,
and operating pressure), however, approximately 0.2 to 2 seconds

are required.
Auto switch type *3. RDF specification, please refer to page 5-10.

RDF x 1
—

Range of shock absorber operates

NUMBER of Adi " Range of angle the
justment angle per rotation
AUTO SWITCH Model of angle adjustment screw shock apsorber operates
(single side)
AUTO SWITCH TYPE MCRQ-S15 15° P
perpendicular in-line style - "
RDFV RDF Soild state R il °
RNFV RNF NPN MCRQ-S-25 1.3° 11°
RPFV RPF PNP

Piping port Piping port

Bottom screw cannot be rotated

Notice for shock absorber

e The threaded orifices shown below are not connecting ports.
Never remove the plugs as this will cause malfunction.

e Never rotate the bottom screw of the shock absorber. (It is
not an adjustment screw.) This may cause oil leakage.

ﬁVﬂMindman 1-20



MCRQ-S Dimensions 216, 220, 225

ROTARY ACTUATOR mindman
z &
§o§‘
In the inertial moment and 8-QQ*QA depth; P.C.D2QB Je= é"; "
1 (circumference: 8 equivalents) }' Q}rz?\ %
& %
—~ HE %
T i ! N4 %,
£ P . A\ %
=3 MCRQ-S-20
< 0.1 ! !
t N|
[}
g © AP N
1S = | 3 P
= 0015 2 —— / )
B 0010 g o< Al (OFXC 5 -
= g © [ OX©
é | I ‘\ // \m
= F ¢
EERIIENES222)|
0.001 ; | [} i 1| | &
5 T L=
0.2 § ‘ | ‘
o ! . ‘ ! ‘
Rotation time (s/90°) g T i T
~ I
| |
s - i
Code | |
Tubr 1.D\ PP ‘ 2-gMAxMB depth
2-PP J oMM thru
16 MDSC-1008-3N Shock absorber ‘ ‘
20 | MDSC-1008-3N ”
e
25 MDSC-1412-3N oLC 5]
©
oLB g
3
o N 2-TT LA 2
Dl > Piping port ‘ | ‘ H
M ] 1
/] of 1 - o
— = b4 K [a]
4 /B ot - —
: 0 04 BN i :
el - | z
<
: = =
=< &= I
1
© © AL |
p oE thru ‘ !
| PIN hole 2-DDxDA depth
G oF il
T | 2|
L
PIN hole size
ZX 2 Code
Tubr I.D} HH X
16 | 3H9x3.5 | 19
— & 20 | 4H9x4.5 | 28
\ 25 | 5H9x5.5 | 33
Unit: mm
ceelA|B|Cc|D|DA| DD |E| F |[G|H| I |[J|K|L|LA|LB|LC|M MA|MB|MC
16 |34 |45| 8|13 |12 | M8x1.25 | 6| 15H9 | 95|47 | 99.8|80.6 |29 | 92 |20H9 | 45h9 | 46h9 [555| 11 | 6.5| 60
20 |40 |65| 10|17 | 15 | M10x1.5 | 10 | 22H9 [12 | 57 | 119.3| 110 |33 | 127 |32H9 | 65h9 | 67h9 |59 | 14 | 85| 84
25 |46 | 75| 12| 20 | 18 | M12x1.75 | 13 | 26H9 | 15.5 | 66 |154.8| 130 |37.5 | 152 | 35H9 | 75h9 | 77h9 | 83.3 | 18 | 10.5| 100
== MM| N [NB|NC| O |OA| P |QA|@B| @@ | R[S |SS|T| TT |U [U2|V | X |[XA|XX| Z
16 | 68|37 |6 |125|20 [156|46.1| 8 | 32 | M5x0.8 |33 |4 |454| 50 | M5x0.8 [11.5 [ 0.3 | 7.5{15 |3.5|3H9 |44.3
20 | 86|54 |8 |165|27 |215[609| 10 | 48 | M6x1 |46 |45 |618| 70 |Rc1/8 [135 | 05| 9 |23 |4.5|4H9 |60.3
25 [105]|63 |85 |195| 32|28 [767| 12|55 | M8x1.25|54.5|5 |73.3| 80 |Rc1/8 [18 | 05|11 [265|55|5H9 715

M mindman

1-21

=
(=]
—
o
=
=
=)
—
=
Qo
—
=}
=

Japuify dweyn

Jaddug

13pullAy) aNeIpAH | Juawdinb3 Aeqixny | 101eN}9Y 91393[3 |




MRT# series

ROTARY ACTUATOR

mindman

Features

e Hard anodised aluminium body is standard.

e Clean lines with high functionality.

e Carbon steel rack and pinion with low backlash.
e Simple adjustment of rotary movement.

e Magnetic as standard.

Specification
Model MRTF, MRTH, MRTH-D
Tube 1.D. (mm) 40 63 80
Standard rotation (mm) 90+5°, 180+5°
o ) Initial position of slot (mm) See dimensional feature
Medium Filtered air with or without lubrication
Operating pressure range 0.13~0.7 MPa
Ambient temperature -5~+60°C (No freezing)
Max. allowable axial thrust (kg) 10 12 20
v el 9° | 0.266) | 0675 1.34J
ISl Gy 180° 0.58J 1.54J 3.03J
MRTH Male pivot gear (standard type) Max. allowable radial trust (Fr)| 514.5N 7252 N | 896.7N
MRTH-=D Male pivot gear (double end rod type) ) Sensor switch (*) LNO1A LNO2A LNO3A
MRTF Female pivot gear * LN**A specification, please refer to page 5-15.
Order example
MRTH 40 90 D Max. allowable radial trust
Fr
TUBE I.D. ROTATION
90: 90° @
MODEL 180: 180° END ROD TYPE —_
B ) » —1 ?%
‘ ‘MRTH e r'®
Il ) D: Double rod type
‘ MRTF
Cylinder weight Unit: kg
MRTH MRTF Sensor switch
]
Tube H: | © ) j]
1.D. — :
90° 180° 90° 180° 90° 180°
40 3.00 3.10 3.05 3.15 2.84 2.94 0.065
63 5.40 5.80 5155 5.95 5.07 5.47 0.066
80 9.75 10.30 9.99 10.54 9.19 9.74 0.086

AW mindman



MRTH / MRTF capacity 240-080
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ROTARY ACTUATOR mindman
. . (N > o
Compressed air consumption for a complete cycle 7/ ~y
Unit: L/cycle é
. (9P
Model Rotation Operating pressure (MPa) ?
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 2
MRTH40 90° 0.1571 0.2352 0.3133 0.3915 0.4696 0.5477 0.6259 0.7040 0.7821 0.8603 -
MRTF40 180° | 0.3141 | 04704 | 06267 | 0.7829 | 0.9392 | 1.0955 | 1.2517 | 1.4080 | 1.5643 | 1.7205 I
MRTH63 90° | 04383 | 0.6564 | 0.8744 | 1.0925 | 1.3105 | 1.5286 | 1.7466 | 1.9647 | 2.1828 | 2.4008
MRTF63 180° 0.8766 1.3127 1.7488 2.1850 2.6211 3.0572 3.4933 3.9294 | 4.3655 | 4.8016
MRTH80 90° 0.8480 1.2698 1.6917 2.1135 2.5354 2.9572 3.3791 3.8009 | 4.2228 4.6447 fep)
MRTF80 180° | 1.6959 | 2.5396 | 3.3834 | 4.2271 | 50708 | 5.9145 | 6.7582 | 7.6019 | 8.4456 | 9.2893 =4
D
Model MRTH, MRTF
Tube I.D.(mm) 40 63 80
Constant K 0.3491 0.3927 0.4712

The method of calculation ( Compressed air consumption )

m
=
P+0.101 .
Q=2xKxAxnxDgx—————x10 -
0.101 =
=
Q: Compressed air consumption (L/cycle) é-'
A:  Piston area (mm?) %
Dg: Rotation =
P: Air pressure (MPa) =
(=N
K: Constant s
n: Cycle of operation (cycle/min) E:
Output torque table

1.6 /
1'2 /' // /
/

o 10 A A

L o8 / ) ANV
s 0.6 » Q\'@ d Q\'%Q

(4 . A A\ RN

3 05 ,&(f é‘}éi Qf@;

» 04 QQ./ 5 ~/

() . f 4

S s '/

— . vV Vv

< /| /|

0.1 / 4 //

1 2 3 4 6 8 1012 16 20 30 40 60 80 100

Torque moment (N.m)
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MRTH / MRTF Inside structure & Parts list

ROTARY ACTUATOR

mindman

How to order the seal kit

MRTLISK E e Seal kit LD. Seal kit
40 | MRTHSKA40 - Including No.22,23,24,25,26,27 | | 40 | MRTFSK40 - Including No.22,23,24,25,26,27
63 | MRTHSK®E3 - Including No0.22,23,24,25,26,27 | | 63 | MRTFSK63 - Including No.22,23,24,25,26,27
80 | MRTHSKS8O - Including No0.22,23,24,25,26,27 | | 80 | MRTFSK8O0 - Including No.22,23,24,25,26,27
MRTH MRTH-D
5 20(4)2e(6)(8 (16)15)26) 2411012 (® 19 @2 (9) @1 29 (19 10
‘
: ‘ EP \ 1 \\ ‘ =
| |
[ i
J
Parts list w©
No. Part name Qy No. Part name Qy No. Part name Qy
1 End cap 2 10 | End cover 1 19 | Hexagon socket head screw 8
2 Rack 1 11 Cushion needle 2 20 | Magnet 2
3 Piston 2 12 | Washer 2 21 | Ball bearing 2
4 Magnet holder 2 13 | Tie bolt 8 22 | Piston packing 2
) Piston nut 2 14 | Adjusting screw 1 23 | Cylinder gasket 2
6 Cylinder tube 2 15 | Adjusting screw 1 24 | Cushion packing 2
7 Housing 1 16 | Lock nut 2 25 | Needle gasket 2
8 Pinion shaft 1 17 | Stopper pin 1 26 | Piston gasket 2
9 End cover 1 18 | Set screw 1 27 | Rod packing 1

MRTF

it

NuZAN)

)i

I
R

Parts list
No. Part name Qy | No. Part name Qy | No. Part name Qy
1 End cap 2 10 | End cover 1 19 | Hexagon socket head screw 8
2 Rack 1 11 Cushion needle 2 20 | Magnet 2
& Piston 2 12 | Washer 2 21 | Ball bearing 2
4 Magnet holder 2 13 | Tie bolt 8 22 | Piston packing 2
5) Piston nut 2 14 | Adjusting screw 1 23 | Cylinder gasket 2
6 Cylinder tube 2 15 | Adjusting screw 1 24 | Cushion packing 2
7 Housing 1 16 Lock nut 2 25 | Needle gasket 2
8 Pinion shaft 1 17 | Stopper pin 1 26 | Piston gasket 2
9 End cover 1 18 | Setscrew 1 27 | Rod packing 2

M mindman
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MRTH / MRTF Dimensions 240~280
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ROTARY ACTUATOR mindman
MRTF Angle of rotation 90° Angle of rotation 180° o
S-depth 15 =3
2x4 hole _g
(9P
=
=
77L s a
Adjustable screw Z-depth 15 18015° £
2-X 2x4 hole =
- L L T @
- - L
T g
,f,i,é é N S 1 g z ! —H0o| 0 ) o %
T o196 $ z
o) \ oF | o Ll J =
LR _ D R K s
Wi A W Q
f
Qo
A g
Model |——7—— C|D|E|F|G|H|J|KILIM N O P QR|SITIUVWX)Z
=
MRTF-40 [263[326| 81| 75| 72 | 8|65 | 53 |37.5| 93|27.5| 60 |38 | 15| 25 | 14 | 30 [M6 16.5| 35 G1/4|M6 g
MRTF-63 |306 (377 | 95| 90| 82 | 10 | 75 | 75 [42.5[110 |30 | 70 |56.5| 16 | 30 | 19 | 32 |M8 22 |45 G3/8|M8 g
MRTF-80 | 343 (428|119 [105| 96 | 12 | 95 | 95 [51.5(135(36 | 82 [72 | 19 | 35 | 24 | 38 |M10 27.5| 45 G3/8|M10 m
=
=
3
i . =
MRTH Angle of rotation 90° Angle of rotation 180° -
S-depth 15 180+5° -
2x4 hole \ M E
) ]
==
=
A%
= = 5
o
I — - } g
R ‘
“_Adjustable screw
‘ Z-depth 15 M
ol I 2-X 2x4 hole il
_ U} O-depth 15 -
f [T aH‘
O
|
& 15 JCH | :
| © T
® o — e $
| [T
L eE | Ll J
D K
W A | w
A
Model |——7—— C|D|E|F|G/H|J| K/ L M NOP|QR|S TIUVIWX,Z
MRTH-40|263|326|112| 75| 72| 8|65 | 53 [37.5| 93|27.5/ 60 [38 |M5| 30 | 16 | 25 |M6 18 | 35 G1/4|M6
MRTH-63|306377 [138| 90| 82 | 10| 75 | 75 [42.5/110(30 | 70 |56.5| M8 | 42 | 24 | 36 |M8 27 | 45 | 5 |G3/8|M8
MRTH-80 |343|428|170(105| 96 | 12| 95 | 95 |51.5|135(36 | 82 [72 |M8| 50 | 28 | 45 [M10 31|45 G3/8|M10
M mindman 1-25




MRTH / MRTF Dimensions 240~280

ROTARY ACTUATOR

MRTH-D

S-depth 15 5
2x4 hole \anfa
)

art
&
\

Angle of rotation 90°

Z-depth 15

2-X 2x4 hole \

mindman

Angle of rotation 180°

180+5°

|
I A A B % Gl
© . @ = @

I

|

|

oE

D

w A w
A
Model ——T——B|D|E|F |G H|J|K LM NOPIQRIS TU VWX Z
MRTH-40-D| 263|326 |143| 75| 72 | 8|65 | 53 [37.5| 9327.5| 60 [38 |M5| 30 | 16 | 25 |M6 18 | 35 | 4 |G1/4|M6
MRTH-63-D| 306 |377|181| 90| 82 | 10| 75 | 75 [42.5/110 30 | 70 |56.5| M8 | 42 | 24 | 36 |M8 27 | 45 | 5 |G3/8M8
MRTH-80-D| 343|428 |221(105| 96 | 12| 95 | 95 |51.5(135(36 |82 [72 |M8| 50 | 28 | 45 [M10 31| 45| 5 |G3/8/M10
Mounting type
MRTF MRTH MRTH-D
il — ] 1 1
I bl
Bottom mounting Top mounting Bottom mounting Top mounting
Rotating direction and adjustable angle
MRTH MRTH-D
180°
. b
Adjustable screw

M mindman
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Rotary Actuator Clamp Cylinder Gripper Electric Actuator | Auxiliary Equipment |  Hydraulic Cylinder

mindman

E
M4
M4

M4
1-27

M4x8L

M4x10L
M4x12L

Cc
32
32
32

43
52

A
29
40

49.5

Sensor switch
LNO1A

LNO2A
LNO3A

MRTH-D
|
|
MRTF
\
|

40

ROTARY ACTUATOR

Tube I.D.

63
80

| MRTH / MRTF Installation of sensor switchs 840~280 / V

M mindman
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