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Rack-and-Pinion Rotary Actuator Rack-and-Pinion Rotary Actuator

Product Lineup Unit: mm
Series Variation

@ The rotary actuators come in five cylinder bores from 32
to 80 mm and three mounting styles, SD, FA and FB.

® The unigue backlash eliminating mechanism
prevents backlash at the rotating ends.

® The rotating angle can be adjusted in the range of 3 Standard type
+5° by the rotation angle fine adjustment mechanism. 2 yP @ @ o @ o
@ \/ersatile magnetic proximity sensors of AX W 35RP2
and AZ types are gtandardized._ _ ' g Rack and
® The external dmens!ons a_nd mounting dimensions 2 pinion type
are completely identical with those of 35RP. —
i ; ; g Switch Set
® Since the piston contains a magnet, a o . . . . .
sensor can be mounted after installation. & 35RP2
(The same sensors as those of 35H-3R can be used.) o
Main Body Specifications Terminologies ]
Maxi r bl Theoretical Output Torque Charts
aximum allowable pressure
Type 35RP2
e Maximum allowable pressure generated ®Bore ¢32, $40, 950 :O%F::wi%;ggc'm? ®Bore ¢63, ¢80
B ’ ‘m=10.2 kgi'm
Series Variation Rack and pinion type ina cylinder (surge pressure, 6tc). 1000
Bore (mm) $32- 40+ 50+ $63+ $80 Proof test pressure 200 L~ 800 P L~
Rotating angle 90°180° Tgst pressure against vyh|ch a cylinder can £ 50 £ o0
withstand without unreliable performance . L~ N 80 L~
Angle adjustment +5° at the return to nominal pressure. g 100 e g 400 Z
e P ds/w/ e P o/ea/
Rated torque $32: 60N*m  ¢40: 106N'm  ¢$50: 220N*m Minimum operating pressure 1 200 -
(at 3.5 MPa) $63: 436N'm  $80: 840N*m Minimum pressure at which cylinder EzzF— *32 L--
Maximum allowable pressure 3.5 MPa installed horizontally operates under no load. 0 1 2 3 0 1 2 3
: Supply pressure  MPa Supply pressure  MPa
Proof test pressure 5 MPa
Minimum operating pressure 0.5 MPa How to read the graph
Working temperature range +10 to +60°C (ambient/fluid temperature) When a torque of 400 N-m s required at a working pressure of 2 MPa,
determine the intersection of the lines extended from the vertical axis
Adaptable fluid Petroleum-based fluid (When using another fluid, refer to the table of fluid adaptability.) of supply pressure and the horizontal axis of torque. Find the bore
above this intersection, and the bore of 80 mm can be selected.
Gear oil JIS 2219, Class 2 (gear oil equivalent to ISO VG680) Note) Determine the effective torque based on the following data.
When the inertia force is low: 60 to 80%
Tolerance for thread JIS 6g/6H When the inertia force is high: 25 to 35%
Mounting style SD, FA, FB
Weight Table Unit: kg
ili i i i Basic weight (SD style) | Mounting accessory weight | Sensor additional weight Calculation formula  : Weight of rotary actuator (k)
Adaptability of Fluid Amount of Fluid Necessary for Rotation  unit: me Bors =basic weight+mounting
i i FA style . accessory weight
Adaptable fluid Rotating angle 90" 180° Rotating angle|  Standard type FB stillle 1 piece +sensor additional weight X
QU Petoleun-based Water-glycol | Phosphate | Water in Oilin Bore mm ) sensor quantity W
[l fluid fluid ester fluid | oil fluid | water fluid 30 283 53.4 $32-90° 5.0 Calculation example: Standard type, bore ¢40, o1
s ¢ 0.94 le 180", FAstyle, 0
$32-180° 5.0 - rotating angle . FA style,
g @] X X A AN 940 51.9 99.5 2 pes of AX215 (cord length 5 m) B
. Note) O: Applicable, X: Inapplicable. Consult us before $50 104.3 202.6 #40-90° 88 157 AXIAZ type 92+1574013x2=11.03ke I
. A . . o :
p using the A-marked items. 463 203.8 399.9 $40-180 9.2 Cord length 1.5 m: 0.05 7
2 $50-90° 13.9 Cord length 5 m: 0.13 2
g $80 4105 788.3 209 3
& ¢$50-180° 14.7 With connector: 0.04 >
z $63-90° 242 SR405 g
S 3.56 g
& $63-180° 25.8 Cord length 5 m: 0.22 a
$80-90° 41.0
6.54
$80-180° 441
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Rack-and-Pinion Rotary Actuator

Rack-and-Pinion Rotary Actuator

@® How to order

&*Q 3
3 & & g A
o\’& Q\\“ @"’& &
eStandard type ( 35RP2 ) —[SD]
eswitchset ( 35RP2 )-[SD] T E

Mounting style Sensor guantity (1 or 2)

SD, FA, FB

Sensor symbol

Note) Select applicable sensors out of the

Sensor List.
@ Note on ordering Switch Set

Cylinder bore (mm)
$32-¢40-¢50-$63-980

90" @ Sensors are mounted on cylinders at delivery.

(180] 180"

Mounting Style

FA style FB style

0 i

SD style (basic style)

=%

S

[or I

log

Roa
&

Sensor List
Type| Sensor symbol |Load voltage range | Load current range | Max. switching capacity Prc?itri(ljtiltve Indicating lamp | Wiring method |Cord length Ap;lacl)lzsble
AX101CE N 1.5m
one
. . LED
[AGJAX105CE | DC:5t030V [DC:51040 mA| (1. o\ (Lighis in red | 0.3, 2:ore, 5m
[AHJAX111CE  |AC:5 to 120 V|AC:5 to 20 mA when sensing) [OUterdia. ¢4mm, 1.5m
AC:2VA |Provided 9 rear wirin
AX115CE 9 5m
AXT25CE | AGL 150\ ot e | AD: 20 mA or locs None None 5m
AK]AX11ACE |AC:5t0120 V| 5to 20 mA 2VA LED -pi 0.5
o) 020 m Provided| (Lights n red 4-pin connector m
[AL]AX11BCE |DC:5t030V | 51040 mA 1.5W when sensing) |YPe. rearwiring| 0.5 m
5 |[AP]AZ101CE 15m | Smalrely,
2l None bl
= . . !
g |[AR]AZ105CE | DC:5t030V |DC:5t040 mA| ci1swW (Lighf% o | 03mme 2000 5m | conoler
3 |[AS]AZ111CE |AC:5 to 120 V|AC:5 to 20 mA ) - |outer dia. ¢4 mm,| 1.5m
3 AC:2VA  |Provided when sensing) upper wirin
 |[AT]AZ115CE PP 9 5m
[ANJAZ125CE | 750" % e | AD: 50 mA o ose None None 5m
[AUJAZ11ACE |AC51t0 120 V| 51020 mA 2VA ) . LED 4-pin connector| 0.5m
Provided| (Lightsinred L
AZ11BCE |DC:5t030V | 5to0 40 mA 15W when sensing) |YPe, rearwiring| 0.5 m
AM|AX135CE LED 0.3 mm2, 2-core, outer dia. 5m
AC/DC:9010240V| 5 to 300 mA | B contact output |Provided| (Lights inred [ a0
AZ135CE when not sensing) | ¢4 mm, uppervirng | D M
Neon lamp 0.5 mme, 2-core,
SR405 AC: 8010220 V| 2 to 300 mA 30VA  |Provided |(Lights when not outer dia. $6 mm,| 5 m
sensing) rear wiring
BE | AX201CE-1 LED 1.5m
AX2050E 1 (Iﬁights in (ed) 03 mm2 2-core, [ 5 m
- when sensing ; L ’
outer dia. ¢4 mm,
2 LED °
[CE]AX211CE-1 (2-LED type in rear wiring 1.5m
AX215CE-1 red/green) 5m
= AZ201CE-1 LED 1.5m
] (Lights in red 20
2 | [BN]AZ205CE-1 when sensing) | 0 ™" oo | sm
2 outer dia. ¢4 mm, Small el
CM|AZ211CE-1 LED . 15m mall relay,
2 DC:5t030V | 5to40mA _ Provided| (2-LED type in | UPPerwiring programmable
& AZ215CE-1 red/green) 5m | controller
kel 12
= T|AX211CE-1 0.3mm2 2-core, | 1.5
3 c outer dia. ¢4 mm, m
AX215CE-1 rear wiring 5m
4 )
AX21BCE-1 (2_LELDE3pe n P g TP 0.5m
2 D
[cw]Az211CE-1 redigreen) | 03 M. g gore. | 1.5m
AZ215CE-1 upper wiring | 5m
AZ21BCE-1 P commecte P 0.5m

Notes) @ For the sensors without a protective circuit, be sure to provide a protective circuit (SK-100) with the

load when using any induction load (relay, etc.).

® The output logic of AX and AZ135CE is B contact. When the piston is detected, the sensor contact
turns off (the lamp turns on).

® The cutting oil proof WR and WS type sensors can be mounted. (However, the rotary actuator bodies
are not cutting oil proof.) For the details of the sensors, be sure to see the sensor specifications at
the end of this catalos.

®\We recommend AND Unit (AU series) for multiple sensors connected in series.
For details, refer to AND Unit at the end of this catalog.

® General purpose type
AX type sensor

SR type sensor

Cord type Connector type
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Rack-and-Pinion Rotary Actuator Rack-and-Pinion Rotary Actuator
Rotating Angle 90° Unit: mm Unit: mm Rotating Angle 90°

CAD/DATA
35RP2/T35RP2[Bore| is available.

SD Dimensional Table
Symbol
35RP2- SD|Bore | T90- | Sensor symbol | | Sensor quantity A | AC |AD|AH | AJ | AK | AL | B |BA |BB |BC|BD|BE|BF| BG |BH | BJ |BK
Bore
2X3F ® Rotation start point $32 | 302 |370rless| 7| 88| 82 25 | 11 | 102| 58| 44 | 82| 12 | 12 | 38 | [144 | 24 | 36 | 46
depth KB E and rotating angle
(Mounting @p)\ |, D / Rotation angle adjusting screw 640 | 333 [400rless| 7 |[106| 885 | 25 | 11 [125| 72| 53 | 97| 13 | 14 | 60 | [150 | 30 | 43 | 54
"
Sensor \ o 50 | 383 [450rless| 9| 120 | 1065 | 25 | 11 [140| 80| 60 | 112 | 15 | 15 | 60 | [J62 | 34 | 50 | 62
Y &
ux .\ BTLE Shaft end Rotation - $63 | 455 |5orless| 10 | 144 | 1305 | 25 | 11 | 168 | 96| 72 [ 133 | 14 | 16 | 84 | [176 | 40 | 60 | 73
start point
- ¢80 | 518 |590rless| 10 | 168 | 143 | 32 | 14 [ 200 | 116 | 84 | 156 | 18 | 20 | 84 | [194 | 53 | 68 | 88
AC === AC
—-—- . Symbol
_ BL |BM BN | BT | C | CA|CB |CD|CE CF |CK|CL |CM D E EE
+ + The parallel key Bore
- conforms to
Rotation angle Plug Jis BO903. $32 | 24 | 20 |245| 24 | 144 | 105 | 85| 125 | 13 99 145 | 55| 70| 714 | 101 Rc1/4
adjusting screw
R 940 | 30 | 27 |27 | 26 | 184 | 125 | 100 | 150 | 15 99 180 | 65| 85| 863 |122 Rc3/8
¢50 | 40 | 33 |30 | 27 | 202|145 | 120 [ 170 | 16 o1 195 | 75| 95| 983 | 139 Rc3/8
) 2-EF
3‘ (Exhaust pord $63 | 50 | 40 |34 | 32 | 247 | 175 | 140 [ 210 | 18 ¢14 | 240 | 90 | 120 | 1167 | 165 Rc3/8
AL ogg : AL ¢80 | 59 | 48 |35 | 36 | 278|210 | 170 | 250 | 22 ¢16 | 290 | 110 | 140 | 137.9 | 195 Rc1/2
~ - -
[} ‘ & =" Symbol Shaft end
lel 7,4,7,7,7,f@ EF F G H K KB RN
N ! n Bore a b d e f g
o | : \G} 032 Rc1/4 | M8x1.25 $83nh7 20 10 16 |7orless| 36 | ¢22h6 6 6 | 35 | 32
ushion '
valve Sxnaust ‘ L — J $40 | Rc3/8 | M8x125 | ¢104h7 | 27 | 12 | 16 |5orless| 58 | ¢30h6 | 7 | 8 | 4 | 50
H
<—><L o o BE $50 | Rc3/8 | M10X15 | ¢117h7 | 33 | 14 | 20 |4orless| 58 | ¢38h6 | 8 | 10 | 5 | 50
AD Al AH A AD K B 063 Rc1/2 | M12X1.75 | ¢140n7 | 40 16 18 |4orless| 82 | ¢50h6 9 | 14 | 55 | 70
AK A \_AK 680 Rc1/2 M14x2 $164h7 | 48 19 21 |Borless| 82 | ¢55h6 | 10 | 16 | 6 70
@ The standard type and Switch Set Cylinders have the same external dimensions. Sensor Mounting Dimension
o UX is the sensor mounting dimension for detection of rotating end. UX
Bore
AX/AZ type SR type
FA FB T g
640 9 0
35RP2 - FA‘ Bore ‘ T90- ‘Sensor symbol ‘ ‘ Sensor quantity‘ 35RP2 - FB‘ Bore ‘ T90- ‘Sensor symbol ‘ ‘ Sensor quantity $50 12 5
¢ 63 13 7
4-CF 4-CF
(q] (Mounting hole) (Mounting hole) ¢80 22 14 W
o o1
o . . my)
g cL cL Operating Range and Hysteresis B
— (5 o/~ CD|CK (; - CD| CK Reed sensor Solid state sensor [
CM
g Phe JEE cM (i _ Bore AX/AZ type SR type AX/AZ type g
] " Operating range | Hysteresis |Operating range | Hysteresis |Operatingrange| Hysteresis 3
2
i ¢ 32 5t09 1 orless 7t010 3to5 E
Py [
g ¢ 40 5t09 1.5 0r less 5t07 3t05 E
= CE i ! ¢ 50 5to0 10 1 orless 7to 11 2orless 4106 1orless ®
!
p— ¢ 63 5t0 10 1 orless 7to 11 4106
jtj . E,i,i © = ¢ 80 5to 11 1orless 8to 12 4106
' — |©® O
I
I




Rack-and-Pinion Rotary Actuator Rack-and-Pinion Rotary Actuator
Rotating angle 180° Unit: mm Unit: mm Rotating angle 180°

CAD/DATA
35RP2/T35RP2[Bore| is available.

SD Dimensional Table
Symbol
35RP2- SD | Bore | T180 - | Sensor symbol | | Sensor quantity A | AC |AD|AH | AJ |AK|AL| B |BA |BB|BC |BD|BE|BF| BG |BH | BJ |BK
e Rotation start point Eore
2x3F . and rotating angle $32 | 364 |37orless| 7| 88| 113 | 25 | 11 |102| 58| 44 | 82| 12 | 12 | 38 | [(J44 | 24 | 36 | 46
depth KB
(Mounting 0] b Plug S8 $40 | 409 |40orless| 7 | 106 | 1265 | 25 | 11 |125| 72| 53 | 97| 13 | 14 | 60 | [150 | 30 | 43 | 54
¥ o 2
s $50 | 483 [450rless| 9| 120 | 1565 | 25 | 11 | 140| 80| 60 | 112 | 15 | 15 | 60 | [Je2 | 34 | 50 | 62
€nsor 6] e Shaft end @L
ux : - 30, _ux Rotation $63 | 581 |51orless| 10 | 144 | 1935 | 25 | 11 | 168 | 96| 72 | 133 | 14 | 16 | 84 | (176 | 40 | 60 | 73
start point
> ¢80 | 668 |590rless| 10 | 168 | 218 | 32 | 14 | 200 | 116 | 84 | 156 | 18 | 20 | 84 | [Jo4 | 53 | 68 | 88
AC 1y E—————ee W AC
o ———] . ——— Symbol
= e The parallel key BL |BM BN |BT | C |CA|CB|CD|CE| CF |ck|cL|cm| D E EE
' ' conforms to Bore
Rotation angle Rotation angle JIS BOSOS. $32 | 24 | 20 |245| 24 | 144|105 | 85|125| 18 | ¢9 |145| 55| 70| 71.4 | 101 Rot/4
adjusting screw adjusting screw
. 940 | 30 | 27 |27 | 26 | 184 | 125|100 | 150 | 15 | ¢9 |180| 65| 85| 863 |122 Rc3/8
$50 | 40 | 33 |30 | 27 | 202| 145|120 | 170 | 16 | ¢t |195| 75| 95| 983 | 139 Rc3/8
2-EF
b Exhaust por) 963 | 50 | 40 [34 | 32 | 247 | 175|140 | 210 | 18 | ¢14 |240| 90| 120 | 1167 | 165 Rc3/8
AL ope J AL ¢80 | 59 | 48 |35 | 36 | 278|210 | 170 | 250 | 22 | @16 | 290 | 110 | 140 | 137.9 | 195 Rei/2
€ — L =T Symbol Shaft end
. 747777 EF F G H K KB RN
BH | ! L Bore a b d e f ]
Cushion [T | © $32 | Rcl/4 | M8x1.25 | ¢83n7 40 | 10 | 16 [7orless| 36 | ¢22h6 | 6 | 6 | 35 | 32
| ‘
ave E:,”fus‘ 1 T ] $40 | Rc3/8 | M8x125 | ¢104h7 | 54 | 12 | 16 |5orless| 58 | ¢30h6 | 7 | 8 | 4 50
BL | BM
A BE $50 | Rc3/8 | M10X15 | ¢117h7 | 66 | 14 | 20 |4orless| 58 | ¢38h6 | 8 | 10 | 5 | 50
G BA BB
w0 | lax N " N w | ao K ; $63 | Rcl/2 | M12x1.75 | ¢140h7 | 80 | 16 | 18 |4orless| 82 | ¢50h6 | 9 | 14 | 55 | 70
A $80 | Rcl/2 | Mi4x2 ¢164n7 | 96 | 19 | 21 |3orless| 82 | ¢55n6 | 10 | 16 | 6 | 70

® The standard type and Switch Set Cylinders have the same external dimensions.

e UX is the sensor mounting dimension for detection of rotating end. Sensor Mountmg Dimension

UX

Bore
AX/AZ type SR type
FA FB o~ . :
¢ 40 9 0
35RP2- FA‘ Bore ‘T] 80- ‘ Sensor symbol ‘ ‘ Sensor quantity‘ 35RP2- FB\ Bore \T] 80- \ Sensor symbol \ \ Sensor quantity $50 12 5
$63 13 7
4-CF 4-CF
Q (Mounting hole) (Mounting hole) ¢ 80 22 14 W
o o1
o . . my)
g cL cL Operating Range and Hysteresis B
O cpl ck 1 CD|CK Reed sensor Solid state sensor [
(4 oM CcM B Bore AX/AZ type SR type AX/AZ type 2
4 L
§ Operating range | Hysteresis |Operating range | Hysteresis |Operating range| Hysteresis g
2
< ¢ 32 5t09 1orless 7t010 3to5 E
E f=
g 640 5t09 1.5 or less 5t07 3t05 S
. [‘ 50 51010 1 or less 7to 11 2orless 4106 1 or less ®
o M . °E 663 5t0 10 1 or less 7to 11 4106
L [ i
[ ¢ 80 5to 11 1 or less 8to 12 4106
E;::f;,@;; ==
——— i O F
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Rack-and-Pinion Rotary Actuator

Selection Materials
To select a type in 35RP2 Series, it is necessary
to determine the following conditions.

@ Supply pressure ® Magnitude and condition of load
® Rotating angle ® Rotating speed
® Frequency of operation ® Ambient conditions

® Place of use ® Existence of external stopper

Although 35RP2 Series has a built-in
cushioning mechanism, energy which can be
absorbed by the internal cushion is limited as
in the case of cylinders.

When the kinetic energy of a load is
absorbed by the internal cushion without an

Rotating time

external stopper, the energy which can be
absorbed depends on the inertia moment and
the angular speed at the rotating end. In
other words, the angular speed at the
rotating end depends on the rotating time.
The kinetic energy E of a load at the rotating
end is expressed by the following formula:

E= L 1020) I @ inertia moment (kg-m?)

2 ' angular speed at rotating end (rad/s)
To correctly use 35RP2 Series, utilize the
graph shown right.

For the inertia moment, see the calculation table.

Working Rotating Time (not incl. cushioning zone) Unit: s

' Rotating time in cushion stroke

Rotating angle
90° 180°
Rotating time before rushing into cushioning zone BOre iy
$32 0.2t04 0.3to7
940 02to5 0.3t08
$50 0.3t08 0.4t0 12
$63 0.4to 11 0.5t0 16
¢80 0.4t0 13 0.6to 19

l\‘/ *The above figure shows the rotating

time at a rotating angle of 180°.

Setting of rotating time

/A\CAUTION

Use the actuator within the range of rotating
time shown in the above table. If it is used for
more than the specified rotating time, smooth
operation cannot be obtained due to stick-slip,
etc. If the rotating time is less than the
specified time, the actuator may be damaged.

Rack-and-Pinion Rotary Actuator

1. Relationship between inertia moment and rotating time (not incl. cushioning zone) 1k&-m#=10.2kef-cm-sec?

Chart [A] -1
Rotating angle 90°/Bore ¢32, $40, $50
20
$50
15
@ ® [ usable
IS range
g 10
o
? 5 ® 40
(kg-m?) 632
0 5 10 15
Rotating time (s)

Chart -3
Rotating angle 180°/Bore ¢32, ¢40, ¢$50
20 / »5Q
15
5 ® Usable range
5
g 10
©
E 5 y/ampyn
(kgm) ﬂ
0 5 10 15

Rotating time (s)

2. Relationship between inertia moment and rotating time (cushioning zone)

Chart [B] -1

Bore 32, 40, ¢50

20
I »50

5]
® Usable range
Range of allowable

energy of angle —
\adjusting mechanism

Inertia moment
S

/1 640

5
(kg-m?) Z/ $32

0 3 5 10 15
Rotating time (s)

Chart [A] -2
Rotating angle 90°/Bore ¢$63, ¢80
150
/ ¢80
=10
5 ® Usable range
IS
o
5 /
8 50 $63
£ /
£
(kg-m?)
0 5 10 15
Rotating time (s)
Chart -4

Rotating angle 180°/Bore ¢p63, $80

150
/ $80

o

a
(=}

Inertia moment

Usable range —1
/ /

(kg-m’)

0 5 10 15

Rotating time (s)

Chart [B] -2
Bore ¢63, $80
150
/ »80
+— 10
c
o] ® Usable range
1S Range of allowable
g energy of angle
© adjusting mechanism
8 50
5 $63
£
(kg:m?)
0 35 5 10 15

Rotating time (s)
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Rack-and-Pinion Rotary Actuator

Rack-and-Pinion Rotary Actuator

Inertia Moment Calculation Table

Outline I Inertia moment Outline I: Inertia moment
® \When the axis is at the bar end @ \When the axis is in the center of bar
= Mg2 I= Mg?2
3 12
Note)The axis passes through the center of gravity.
@ |n the case of cylinder solid (incl. disc) ®|n the case of rectangular solid
&>
| Q a
MD? M
4‘ 1= 1= % (a®+b?)
o ; Q/ E
by
Note)The axis passes through the center of gravity. Note)The axis passes through the center of gravity.
@ |n the case of arm (rotating around axis A
( e ) I =M 2:12+11
M weight of weight Mag22
q Mz: weight of arm + 3 I (In): inertia moment kg-m?2
h My £1:distance fromaxis | M (Ms, Mz2): weight kg
/ A to weight center | 11" |ne.rt|a moment of the ¢.ab:length m
g2 arm length weight based on the D: di "
Axis B axis (axis B) passing - diameter m
! through the center of
Axis A gravity of the weight
® Example

Select a type to rotate a 140-kg and ¢2-m load 90°.
Weight of disc  M=140 kg in area ®, the kinetic energy

Diameter of disc D=2 m X
Rotating angle 6=80' =157081ad (21 ) of the load can be effectively
X N . absorbed if an external
(DDetermine the inertia moment.
> > stopper and an external
_ MD= _ 140x2= _ >
I="g-=-—"g —=70kem Do
The rotating time at an inertia moment of 70 kg-m? is 5 seconds (¢80)
according to Graph [A]-2.
The rotating time in the cushioning zone is 3.5 seconds (¢80) according
to Graph [B]-2.
Therefore, adjust the flow control valve to obtain a rotating time of 5 seconds or more,
and adjust the cushion to set the rotating time in the cushioning zone to 3.5 seconds.
(@Determine the necessary torque.
#1=cushion angle 61 of 80 mm bore actuator is 18° (0.3142 rad).

Angular acceleration a=9;7261 = ]5702# =0.05 rad/s?

Notes) @ |f the obtained intersection is

shock absorber are used.
®\When an external shock
absorber is used, use the
actuator with the internal
cushion fully open.

The effective torgue is 25 to 35% when the inertia force is high.
Therefore, the effective torque is regarded as 35%.

X
Required torque T:% = %: 10 kgf-m=98 N-m
According to the theoretical output torgue charts, an 80 mm bore
actuator is usable. Then, select 35RP2-SD80T90.

Precautions for use

A\CAUTION

@ To install the rotary actuator, use hex. head bolts (JIS
B1180, strength class 10.9 or over) or hex. socket head
cap screws (JIS B11786, strength class 10.9 or over).

1) Secure the actuator using all mounting holes.

2) Take care not to tighten the bolts unevenly. Tighten

them to the tightening torque specified for the bolts used.

3) Take care not to apply any external load other than the main

body load to the bolts. (Use durable mounting materials.)

® Take care that loads other than the following
will not be applied directly to the shaft.

Thrust load

= Radial load
(center of key
®

groove length)

]| o @ EE

Cushion valve Rotation angle adjusting screw

Allowable Radial and Thrust Loads ynit: N

® Use gear oil equivalent to ISO VGB680. Change
the oil 500,000 times of actuation after the start
of use and, after this, every 1,000,000 times.
(The actuator has been charged with the above
gear oil for a single time before shipment.)

® Pour the gear oil from the port to be used as
an exhaust port.
(The oil quantity is shown in the following table.)

Bore 224 | Radial load Thrust load
032 686 302
640 1420 785
50 1860 1080
63 2450 1470
80 2040 1770

® At the rotating end of the rotary actuator, bring the shaft into
contact with the rotation angle adjusting screw under the
condition of sufficient cushioning effect. If the cushion is not

effective, the rotation angle adjusting screw may be damaged.

Cushion Stroke Angle

Bore Cushion angle
32 37
$40 31°
50 22"
¢63 17°
¢80 18°

@ |f the kinetic energy is so large that the cushion cannot
absorb the energy, the rack and pinion or the key groove
may be damaged. In this case, use a shock absorber.

@ Before shipment, both exhaust ports are plugged to
prevent leakage of gear oil during transportation.
Before starting the test run, remove the plug of the upper one of
the two exhaust ports in the body, and connect a pipe to avoid

accumulation of pressure in the body (to open to the atmosphere).

If pressure is accumulated in the body, the oil seals
may be damaged.

Oil Quantity Unit: me
Rotating angle a5 180°
Bore mm
$32 80 90
$40 180 190
$50 270 300
$63 430 490
¢80 740 850

Notes on installation

® To install the rotary actuator, use hex. head
bolts (JIS B1180, strength class 10.9 or
over) or hex. socket head cap screws (JIS
B1176, strength class 10.9 or over).

® Use durable mounting materials.

Operation procedures

(DWhen operating the rotary actuator for the first time,
discharge air from the actuator at a low pressure. After
the completion of discharge, start the actuator at a
reduced pressure, and gradually increase the pressure
to the working pressure. However, keep the pinion
rotation speed (under no load) at about 1 sec at 90° or
about 2 sec at 180° while increasing the pressure.

(@Before starting the test run or adjusting the
rotating speed or the cushion deceleration, loosen
the rotation angle adjusting screw about five turns
to avoid application of excessive load or impact to
the rotation angle fine adjustment mechanism.

(®Adjust the cushion while gradually increasing the
rotation speed. (The cushion has not been adjusted
before shipment.) If the rotation speed is increased at
the beginning of operation, abnormal surge pressure
may occur and damage the rotary actuator or machine.

@Adjust the rotating angle.

Before adjusting the rotating angle, turn the seal
(Daithread) to separate it from the body end face,
and after the completion of adjustment, turn it again
to bring it into close contact with the body end face.
Then, tighten the locknut.

When overhauling the rotary actuator, replace

all seals (seals and gaskets).
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Rotary Actuators I 35RP2

Rack-and-Pinion Rotary Actuator

How to discharge air

How to adjust cushion

/A\CAUTION

@ [f the check valve is loosened excessively during
discharging of air, the valve may come off the
cylinder, and it may fly out or the fluid may spout out.

/A\CAUTION

@ [f the cushion valve or plug is excessively loosened while
adjusting the cushion, the cushion valve or plug may come
off the cylinder, and it may fly out, or the fluid may spout out.

[Position of check valve]  [Detailed drawing of check valve]

S &
‘ Check valve

(air vent)

®Bore ¢32 to ¢80

Slotted
screwdriver

. Check valve
Cushion valve

Note) For the 80 mm bore actuator,
use a hex. wrench.

Cushion valve

e i
alve V
Cushion valve seal Cushion plug

@ Feed the fluid at a low pressure (minimum
operating pressure: approx. 0.5 MPa) to the rotary
actuator, loosen the check valve one or two turns
(turn counterclockwise) to discharge air.

Note) Repeat these operations until air is

completely discharged.

® After discharging air, tighten the check valve to
the specified torgue, and make sure that the fluid
does not leak. [Specified torque: 8 to 10 N-m]

@ \Vhen the rotary actuator || ®When the rotary actuator
turns clockwise turns counterclockwise

Loosen the check valve. Loosen the check valve.

@ Discharge air not only from the rotary actuator,
but also from the piping. If air is left in the piping,
the following operation failures may occur.

Phenomena

® The cylinder causes stick-slip.

® Smooth speed control cannot be made.

® Temperature rise caused by adiabatic
compression can damage the seals.

® Shock and vibration are given to the outside.

1) Loosen the cushion plug approx. 1/4 turn
with a spanner.
2) Turn the cushion valve with a hex. wrench
to adjust the speed.
® Turn clockwise, and the cushion stroke
speed will be decreased.
® Turn counterclockwise, and the cushion
stroke speed will be increased.

<Caution>
If the valve is excessively turned counterclockwise,

the cushion will not be effective. If it is excessively
turned clockwise, the cushion will work so effectively

that the piston may not operate full stroke.
In addition, abnormal surge pressure may occur
and damage the rotary actuator.

3) After the completion of adjustment of the cushion
valve, secure the cushion valve with a hex. wrench,
and tighten the cushion valve to the specified torque.
[Specified torque: 12 to 15 N-m]

Make sure that oil does not leak from any part. (If the
tightening torque is insufficient, the fluid may leak.)
®In the following cases, the cushioning
effect cannot be obtained.
- When the rotating speed is extremely low
- When the rotating speed is high
- When the inertia moment is large

Rack-and-Pinion Rotary Actuator

Operating Range and Hysteresis

Hysteresis

Operating range

© Rotating end

Rotating end @

Shaft :

If the shaft rotates in the arrow <= direction, the sensor
turns on when the shaft reaches the sensor operating
position @. The sensor is kept on in the range from @ to
®. This range is called the operating range.

If the shaft turns in the reverse direction => after the shaft
reaches the position @ and the sensor turns on, the
sensor is kept on until the shaft reaches the position ®.
The distance between @ and @ is called hysteresis.

Setting method of sensor detecting position

AX type

E}atr?w?dg?ec%iss?{i%)rlmng Fix to the bracket with the sensor
the sensor. Fit from the ~ MOUNting screw M4.
direction shown in the

figure for easier fitting. @

Tie rod size (M6 to M10): Hex. screw M5
[tightening torque: 1 to 2 N-m]

Tie rod size (M12 to M27): Hex. screw M6
[tightening torque: 2 to 3 N-m]

Hold with

hands. Sensor mounting screw M4

[tightening torque:
06t01Nm]

Adijust until the sensor comes in
contact with the cylinder tube.

SR type tightening 1ovque:>

Hex. screw M4 <0.6 1.0 N-m

Hold with
hands.

Tie rod

[\
Sensor mounting screw M3
tightening torque:
0410 0.7 N'm

Adjust until the sensor comes in
contact with the cylinder tube.

1. Loosen the two set screws with an allen
wrench, and move the sensor along the tie rod.

2. Adjust the detecting position (for the 2-LED
type, the position where the green lamp
lights up) 2 to 5 mm (about half of the
operating range is appropriate) before the
required position where the sensor indicator
lamp starts to light up (ON). Then, gently
hold the top of the sensor so that the
cylinder tube contacts the detecting face of
the sensor, and clamp the hex. screw to an
appropriate tightening torque.

Note) Inappropriate tightening torque may cause
the off-center of the sensor position.

3. The indicating lamp lights up when the
sensor is set to the ON position.

(The lamp of SR405 goes out when the
sensor turns on.)

4. Sensors can be mounted to any of four tie
rods and on the most suitable position
depending on the mounting space of the
cylinder and wiring method.

5. Mount a sensor to the most suitable position
to detect the stroke end with the “sensor
mounting dimension” (dimension UX).
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7 MPa Vane Type Rotary Actuator 7 MPa Vane Type Rotary Actuator 70 Rv

Specifications: With cushion

Vane type actuators with max.

ltem Allowable load
k. f 7 MP nternal
Wor Ing pressure 0 a Ve e Rotating Portlsize T;Er:]a; leakage rate . Weight
. Yp! angle " cm® /min Radial Thrust kg
@ Single vane and double vane type rotary cm (at 40°C) load load
actuators are standardized. Model
® Available the cushion model. T3
. 180° 6.5
® The shaft parallel key (single key) . 70RV 10 Single +2 Rc1/8 10 9.81 4.90 1.2
90" g 3.3
180" T3 11
70RV 15 Single i3 Rc1/8 15 19.6 9.81 2.4
90" o 55
180" 3 16
70RV 20 Single T3 Rc1/8 20 49.0 24.5 3.3
90" T3 8
Lo . . +3
Specifications: Standard type 70RV 30 Single 180 — Rci/8 s 30 785 s2
ltem Allowable load %0 o 7 48
.3
nternal 70RV 100 Singl 180 0 Rc1/4 L 50 147 68.6 135
ingle C B —
Rotating . Iiered leakage rate |. Allpwable Weight |Rema- 90° +8 37 13.8
Vane type angle Port size | volume e /min | nertia energy | Ragial Thrust kg . 3
cm? : J [ load 180" 3 147 257
(at40C) 0d od 70RV 200 Single 3 Rc3/8 100 294 137
Model 90" o 73.5 26.4
.3
. . +3 180" "¢ 290 34
Single 270" % 10 10 70RV 400 Single T Rc3/8 100 343 167 —
70RV 10 T3 Rc1/8 0.013 9.81 4.90 1 90" T3 145 35
Double 90" ¢ 6.5 20 T
h . +3 180° 520 44
J0RV 15 Single 2O T 17 15 » 70RV 700 Single —5 Rei/2 100 343 167
Double °0° +8 1 30 0.025 19.6 9.81 90" g 260 46
; . +3 °
70RV 20 Single 209 | peie 24 20 s | B
c . o .
Double 00" *3 16 a0 | 0046 | 490 245 g Cushion Specifications
Single 270" 3 51 30 43 tem | \tax. inertia | Max. inrush ) v 1o e
70RV 30 T3 Rc1/8 0.088 78.5 39.2 | Cuiiem Working pressure  MPa
Double 90" *3 34 50 45 momegt angular speed angle rad g p!
- kg m rad/s
ORV 100 Single 270" 73 e L 50 10.2 Model 9 5 s " . . .
C 0.255 147 68.6
. +3
Double %0 "% 74 100 104 70RV 10 0.098 10.4 0349(20) | 206 | 177 | 147 | 118 | 0883| 0.588
Single 270" T3 221 100 20.0
70RV 200 Doubl i3 Rc3/8 0.510 294 137
ouble 90" 0 147 200 205 | o 70RV 15 0.196 10.4 0.436(25") 481 412 3.43 275 2.06 137
JORY 400 Single 270" 73 reas |23 100 32 g
c 0.755 343 167 =
o +3 ()
Double 90" "o 290 200 B3 70RV 20 0.204 104 0436(25") | 755 | 647 | 539 | 431 | 324 | 216
> Single 270" 73 780 100 M S
o 70RV 700 Doub i3 Rc1/2 0.912 343 167 (@]
E ouble 90" 0 520 200 43 70RV 30 0.588 10.4 0.436(25") | 151 129 10.8 8.63 6.47 431 2
g Common cqndltlons ) ) Adaptability of Fluid 70RV 100 1.47 8.7 0.436(25°) 30.9 265 22.1 17.7 13.2 883 B
< ®Adaptable fluids: Petroleum-based fluid (When using Adaptable fluid g
2 another fluid, specify the fluid.) Recommended fluid: <
5 h -
< I1SO VGSE to 56 (IS0 viscosity grade) Petroleum-based | Water-glycol | Phosphate | Water in Oil in 70RV 200 3.92 6.9 0.436(25°%) 78.9 67.7 56.4 451 33.8 226 E
g ®Nominal pressure: 7 MPa fuid fluid ester fluid | oil fluid | water fluid 5
5  ®Minimum operating pressure: 1 MPa 8
T  eProof test pressure: 10.5 MPa O O X X X . L
e Hydraulic fluid temperature: O to +60C (No freezing) 70RV 400 6.86 52 0.436(25) 137 18 9.1 78.5 58.8 39.2
® Use the actuators indoors.
@ Do not use them in a place where they are exposed .
to considerable dust or vibration. 70RV 700 13.7 4.3 0.436(25°) 251 215 179 143 107 716
Notes) @ For the internal structure, refer to the sectional
drawings at the end of this catalog. Note) From the viewpoint of the torque efficiency, the working pressure should be 2 MPa or more. If the actuator is used at a pressure
® The hydraulic pressure generated in an actuator due to the of less than 2 MPa for unavoidable reasons, the max. absorbed energy is the same as that at a working pressure of 2 MPa.

inertia of load must be lower than the proof test pressure.



7 MPa Vane Type Rotary Actuator

@® How to order

General Purpose Type &\ o Output Characteristic Charts (Theoretical torque)
0

1MPa=10.2kgf/cm2

°°® S 70RV 10-15 70RV 20-30 10N-m=1.02kgfm
QS)
® Standard type 7ORV 270 40
’
o With cushion 70F{V 1 0 s C—|180 ',' 120 =
2| ’
- ’, -— |7
32 90 S0 g 100 —
I & S ol
Standard type Standard type & ‘ QQ%?/
10-15-20-30-100-200-400-700 270" (only single vane type) N-m 20 . . - N-+m o r\Q,/
90" (only double vane type) e 10?\\1 XS © — e
Single vane With cushion L ’ ?N ‘\00. L’ 200'10
’
[D] Double vane 90 10 s © N 108 30 AT,
- . 70RY_—— Pid AV 208
180 . | — 1 | 70—
, ’ // ., ’ //
= =
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Working pressure  MPa Working pressure MPa
70RV 100-200 70RV 400-700
640 S
600 7 2000 ’
¢ ’
l’ e
500 i
'190?/ 1500 .7
3 N 3 L7
£ 400 2O 2 1
(@] P (] QQ\ ’
L 320 4 1100 s
N-m 350 > 5 N-m 4000 o0
‘ 0%~ ‘ Nkl
250 R0 R4 _
, 13 N 40! ’ = 500
200 7 708 p <
. 4° 550 == —
125 L - 1008 500 . 7~ 0S
100 = 7ORY NP ST
’ ’ 4// , ‘
= =
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Working pressure  MPa Working pressure  MPa

® These charts are common to the standard type and the type with cushion.

Rotary Actuators I 7ORV
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7 MPa Vane Type Rotary Actuator 7 MPa Vane Type Rotary Actuator

Standard Type Unit: mm Unit: mm Standard Type
CAD/DATA CAD/DATA
70RV/T70RV Bore| is available. 70RV/T70RV Bore| is available.
70RV 10 * — @ The tolerances of the dimensions of the key 70RV 30 * — % Dimensions of key ® The tolerances of the dimensions of
Vane type oi ) i conform to JIS B1301. Vane type 5 the key conform to JIS B1301.
S: Single imensions of key I S: Single 3>5\ The doubl
" N [ ] e double vane type rotary actuator
D: Double @ D: Double . . -
- - is provided with two parallel keys.
Rotating angle T Rotating angle $20n7 12
270" (only single vane type) @ 270 (only single vane type) Single Double
90 (only double vane type) L 90" (only double vane type)
38 $10n7 21 _46_20 _ 26 414
‘ $100 6-07 M6x1 45 51032 60 2-Rc1/8
18 2-Rc1/8 15 18 9§€ M4x0.7 s 73‘5 Mounting holes) depth 10 . 21 —
depth 8 - 20 M6x1 o
39 1] depth 10 O15-015
: a
| o oy )
CREIGE= I silis A w
58h8|p20h7] —FE———t| - — - —{ = #20n7]#58n8 |#80| §
4 @ o38n8lp1on7) G-t $10n7] $38h8 [¢58 ¢ ¢ - v20n7]osens o
o8 | < -
T
8-M6X1
8-M4x0.7
h 1
(49 4-¢5.5 25 52 18 depth 10 S0 95 30 ?Meuptjntingo screws)
[]58 (Mounting holes) . (Mounting screws) 175
70RV 15 % —* o ® The tolerances of the dimensions of the key 70RV 100 * — * Dimensions of key @ The tolerances of the dimensions of
Vane type Dimensions of key conform to JIS B1301. Vane type 7 & the key conform to JIS B1301.
S: Single e S: Single @ The double vane type rotary actuator
D: Double >>\ D: Double @ > is provided with two parallel keys
Rotating angle Rotating angle ¢ 30h7 18 P P yS.
270 (only single vane type) . 270 (only single vane type) Single Double
90 (only double vane type) ¢12h7 : 90° (only double vane type)
4-¢5.5 145 -
{Mounting holes 2648 30 _ 38 414 M4x0.7 42 _ 2Rc1/8 (’;/Ieefr: 2 808 P38, 05 0
depth 8 — 6:M10X1.5 P po0 | 30 | 2Rel/4
4-M5x0.8 8 depth 18 26| M6x1
67.5° ST 6-¢11 Mounting screws) 29 . depth 12 [J23-02
18 g (Mounting holes) <—>‘
R H—t lin
|
b 692|p45h8|¢1207] —F - — -+~ ¢12h7¢¢45h8‘¢66 $170|¢75h8 ¢30h7ﬁ = -—H - ——-——-1==F #30h7|¢75n8| 122
225 i
6-M10X1.5
30 76 18 65.5 117 455 depth 18
124 228 (Mounting screws)
70RV 20 * — * ® The tolerances of the dimensions of the key 70RV 200 x* — * Dimensions of key ® The tolerances of the dimensions of
Vane type Dimensions of key conform to JISB1301. Vane type 84 10 the key conform to JIS B1301.
E %z %lgﬁl;lee 5 >}‘Z %-_ %lg%tlee &%\( @ ® The double vane type rotary actuator al
—— —— 5% is provided with two parallel keys.

(@] Rotating angle Rotating angle ®40h7 2 - P P v ny)
N 270 (only single vane type) 270 (only single vane type) Single Double <
. 90" (only double vane type) $15n7 9.5 90 (only double vane type) s
g 4-95.5 ¢110 $185 M8x1.25 75.5 515445 _74.5 5555 80 2

-5, ) 36 41027 _ 47 416 ) 2-Rc3/8 g
T [Mounting holes a0 . 50 eMi2xi7s PN 16 Al s110 | 40 | SR g
2 p Air 63 20 2-Rc1/8 6—p11 depth 18 vent||_35| ~ M8x1.25 DSZ*gQ <
< 4M5%0.8 . vent| 10 Mdx0.7 Honting ) Mounting screns) s H depth 16 Vi z
> depth 10 5 25 |- / depth 8 <_)‘ o z
g {Mounting screws) \ (_"‘ kit il g’
& N g : c
$210|¢90n8|$40h7 | Y- —H | —— - —— {{-==3 40h7 | $90n8|$160|
Yo108|04a8n8 ®15h7ﬁ = H-—-—-HE&F e15n7]w4asns|o72| —&{-+—@& o — UYWK Je— ) T e $
225°
6-M12x1.75
40 84 20 805 134 60.5 depth 18
(Mounting screws)
(P L. . 275




70 RV 7 MPa Vane Type Rotary Actuator 7 MPa Vane Type Rotary Actuator

Standard Type Unit: mm Unit: mm With Cushion
CAD/DATA CAD/DATA
70RV/T70RV Bore| is available. 70RV/T70RV Bore| is available.
70RV 400 * — * @ The tolerances of the dimensions of the key 70RV 10SC * ® The tolerances of the dimensions of the key
\S/_aguientg;;ge Dimensions of key conform to JISB1301. ggt“at{nsgo ?ngle Dimensions of key conform to JIS B1301.
: : 2
D: Dogble 9 \>>1\4
Rotating angle $1007 #3
270 (only single vane type)
90 (only double vane type) $45h7 26
Single 62
i 21 4 6 65_ 414
M8x1.25 2.Rc3/8 21 Cushion
depth 16 25 M8x1.25 9120 40 15 ‘ 8 M4x0.7
depth 16 - ~ [~ /depth 8 2-Rc1/8
T : | -
f | 45
I I =1 wlf ‘ . =
6102h8|p45h7 | = |—-—F - —H= F‘pzxsmimmzng 177 1 4 ¢38n8|ep10n7] ST e lp10n7 [p38h8|
. -
= l = - stgts
8-M4x0.7
6:M12X1.75 ta9 - 4—I¢5-E‘ : 25 60 18 depth 10
92 160 42 depth 18 lounting holes; (Mounting screws)
(Mounting screws) s 103
294
70RV 700 * — * Dimension of k @ The tolerances of the dimensions of the key 70RV 158C * ® The tolerances of the dimensions of the key
Vane type imensions otkey conform to JIS B1301. Rotating angle | pimensions of key conform to JIS B1301.
S: Single 94 \14 90" -180° 4
D: Double %\
Rotating angle 12n7 4
270 (only single vane type) ¢ 50n7 28.5 ¢ :t
90 (only double vane type) Single 4-¢5.5
- 75
#130 6014 M10x1.5 89 620 83 ‘ 103 643 pret/o 26 48 215 414
Mounting holes) depth 20 i -
CeMioxizs 46_ Ut 30 M10x15 @130 £ sl Max07 oRe1/8 25, Cushion
215 ' depth 18 0o |F depth 20 5 F T /depth s
(Mounting screws) 9 = o
! ] 28
| (Port)
$245(¢110n8) ¢50h7ﬁ -1 — - st 108 162 oasngptan7 | S5 -+t g T |e12mjsesnspes
D10—815
4-M5%0.8
6-M12X1.75 30 90 18 depth 8
95 206 49 depth 18 (Mounting screws)
(Mounting screws) 138
350
Rotation start point and rotating angle viewed from the front: Standard type 70RV 20SC :* @ The tolerances of the dimensions of the key
Rotating angle Dimensions of key conform to JISB1301.
> Port . . 90" -180° N
o o . _ , o
@) otation start point Rotation start point sy}
N <
| ® [
2 (:% MaX0.7 36_4 10 194 16 §
5 £ ¢ Ai 27 g
k= ] depth 8 vent 10 M4x07 . Cushion <
o s - donth 8 2-Rc1/8 L] E
2 || = ] 28§
g ' + (Port) 8
“ $48n8|p15n7| B 11— T 15511 —:@Imm} »72 ©
Rotating angle ¥
When the rotating angle is 270° When the rotating angle is 90° TH2-01s
) 40 93 20 )
. . . ) . . (Mounting screws)
® The position at 45° from the port (position of the parallel key) is the rotation start point. 153




70RV

7 MPa Vane Type Rotary Actuator
With Cushion

Unit: mm

70RV 308SC *
Rotating angle
90° -180°

Dimensions of key

CAD/DATA E
70RV/T70RVC Bore| is available.
® The tolerances of the dimensions of the key
conform to JISB1301.

M6x1 45 5 10 225 15 Cushion
depth 10 Air
vent 13 M6x1
39 - depth 10
39 /|
TR EE
—To— y
$58n8/020n7] == - 5511 9201795818 ¢80
32 !
0
[15-015
50 105 20
175

70RV 100SC *

Dimensions of key

Rotating angle 7
90°-180° N
$30nh7 j¥7
18
6911 $145 MBx1 60.5

® The tolerances of the dimensions of the key
conform to JISB1301.

5 13 25_5 265

Cushion

6-M10x1.5 depth 12
depth 18

(Mounting screws) 49
[l

¢170¢75h8¢30h7$ %; —

Air 2-Rc1/4  ¢90
vent 20 Mex1
/ | depth 12
—®— 2 fiih}
[ 1
r —o—
T e o e 1 |630n7|¢75n8($122|

b 41
[J23-02
65.5 131 315
228
70RV 200SC * ® The tolerances of the dimensions of the key
Rotating angle Dimensions of key conform to JIS B1301.
> 90° -180° 8
o T
o $40h7 3}1 0
N
| 6-p11 23
) i 755 5 15 285 5 39.5 i
g 6M12x175 HSX1.29 ! Cushion
] ept Air
g vent | W35 maxi2s
[¢]
< - depth 16
> \ oo [
2 v\ O
= po0ng|pdon7| F== 14—~ 4017|3208/ 160
T 3.5
D327g.2
805 150 445
275

7 MPa Vane Type Rotary Actuator

70RV

CAD/DATA
70RV/T70RVC Bore| is available.

® The tolerances of the dimensions of the key

Unit: mm With Cushion

70RV 4008SC #*
Rotating angle | Dimensions of key conform to JISB1301.
90° -180° 9

6-p14 26
(Mounting holes) M8x1.25 86 6 16 34, 6 36
6-M12X1.75 depth 16 6-M12x1.75
Air 25| M8x1.25 depth 18 70 _ Cushion

M~ /depth 16  (Mounting screws]

70

¢102hs¢45h71 == 777——i57

45h71tb1 02n8| 177

D3578.2
92 181 42
315
70RV 700sC* ® The tolerances of the dimensions of the key
Rotating angle | Dimensions of key conform to JIS B1301.
90° -180°
$50n7 #14
6014 285
Mounfing Foles] M10x15 89 6 20 34643
6-M12X1.75 depth 20 . 6-M12x1.75 .
A |80 MI10X15 depth 18 74, Cushion
. ‘ depth 20 (Mounting screws)
— I @u
¢110h8¢50h71 = «k ¢50h7®110hﬂ 15182
51
!_\4073.2
95 227 49
371

Rotation start point and rotating angle viewed from the front: With cushion

Cushion valve

Rotating angle

When the rotating angle is 180°

Rotation start point

Cushion valve

Rotation start point

sJ01emoy Aleloy I/\HOL

Rotating angle

When the rotating angle is 90°

@ The position at 90° from the cushion valve (position of the parallel key) is the rotation start point.



Rotary Actuators I 7ORV

70RV

7 MPa Vane Type Rotary Actuator

7 MPa Vane Type Rotary Actuator

1. Selection of size

To obtain simple static force for clamping, etc.

2. Check of allowable inertia energy

(MDetermine the working pressure. P(MPa)
@Determine the required force. F(N)
®Determine the arm length

from the rotary actuator. L(m)

Calculation of required
torque

Ts=FXL(N-m)

Determine the rotary
actuator size which
ensures Ts < T
from the output
characteristic charts.
Tw: effective torque
of rotary actuator

To move a load

Resistance load

When frictional force, gravity or other
external force (resistance force) is applied
(MDetermine the working pressure. P(MPa)
@Determine the required force. Fr(N)
(®Determine the arm length

from the rotary actuator. L(m)

Inertia load

To rotate an article

(@MDetermine the rotating angle, rotating
time and working pressure.
Rotating angle o(rad)
Rotating time t(s)
Working pressure P(MPa)
90°=1.5708 rad
180°=3.1416 rad
270°=4.7124 rad
(@Calculate the inertia moment of the load from the
shape and weight of the load. For the calculation
formula, see the Inertia Moment Calculation Table.
I(kg-m?)
(®Calculate the average angular acceleration.
o= {%(rad/se)

6: rotating angle (rad)
t: rotating time (s)

Note) In the case that the cushion is equipped, use the
angle (4c) before entry to the cushion stroke as
the rotating angle 6, and use the time (tc) before
entry to the cushion stroke as the rotating time t.
gc=rotating angle (6)—cushion angle (6t)

_6c z
o= 3oz (rad/s?)

—p

Calculation of resistance torque

Tr=KXFrXL(N-m)

K: allowance coefficient
When the load does not fluctuate: K=2
When the load fluctuates: K=3
(When the resistant moment
caused by gravity acts)

If K'is less than 3 when the
load fluctuates, the angular

speed will significantly change.

{

Required torque T=Tr+Ta

1

Calculation of accelerating torque
Ta=5XIXa(N-m)

Ta is the torque required

to accelerate the inertia

load to a certain speed.

Determine the size
of the rotary actuator
which ensures T < T
from the output
characteristic charts.
T effective torque
of rotary actuator

In the case of inertia load, keep the load inertia energy lower than the allowable inertia energy
of the rotary actuator.

(DCalculation of average angular speed o= % (rad/s)

6: rotating angle (rad) t=rotating time (s)
(@Calculate the impact angular speed wo
wo=1.20(rad/s)
(®Calculation of load inertia energy
E=1/2Ilw02(J)
I: load inertia moment (kg-m?2)
@Make sure that the load inertia energy E is less than the allowable inertia energy of the
rotary actuator.
If E exceeds the allowable inertia energy, select a larger rotary actuator or a rotary
actuator with cushion.

. Confirmation of cushion performance (in the case of rotary actuator with cushion)

Determine the inertia moment | from the shape and weight of the load, and make sure that the
inertia moment is within the load range. I=<Imax I(kg-m?)

4

Make sure that the impact angular speed for rushing into  6c: angle before entry to cushion stroke (rad)
the cushion is less than the max. impact angular speed. tc: time before entry to cushion stroke (s)
o= f—c(rad/s)  : average angular speed (rad/s)

©

. impact angular speed (rad/s
wo=1.20(rad/s) wo=pmax (@ [ g p ( )

L 4

Determine the impact energy from the load inertia moment and impact angular speed.
E1= Velwo?(J) I=inertia moment (kg-m?2) wo=impact angular speed (rad/s)

4

Determine the energy of external force applied during cushion stroke.
Eo=(Mg+Mf)ot(J) E=: energy of external force
Mg: gravity moment caused by unbalanced load (N-m)
Mg=LXFg Fg: force caused by load gravity (N)
In the case of a balanced load or motion on a horizontal surface, Mg=0.
Mf: moment generated by other thrust forces (for example, when the cylinder force acts) (N-m)
Mf=LXFf Ff: thrust force (N)
When there are no other thrust forces, Mf=0.
6t: cushion angle (rad)

4

Make sure that Ei+Ez is less than the max. absorbed energy.

4

When all requirements stated above are met, the rotary actuator is acceptable. If any of them is not met, the rotary actuator cannot be used.
A shock absorber with higher absorbing performance is necessary.
See “TAIYO General Catalog of Shock Absorbers”.
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70RV

7 MPa Vane Type Rotary Actuator

Inertia Moment Calculation Table

Radius of rotation

Shape Sketch Requirements Inertia moment 1(kg-m?) K2 Remarks
1
C
Q Diameter d(m) d? d?
1] I=M-— 0
a @9 T | weight M(ke) 8 8
Q When part d
% < Diameter di(m) is sign[iaficantZIy
o Qb d=(m) di2 dz? small as
=M+ S M- B
§ ‘--d Weight  Part di Mi(ks) "'8 “’8 compared to part
Q Part dz Mz(kg) dy, it is allowed
) e ? Netke to ignore de.
H When the width
® C . of the bar is 30%
o2 Length of bar  2(m) =M- 2 92 or more of the
=8 Weight M(kg) 3 3 length (¢), regard
£ the bar as a
5 rectangular solid.
]
3 = Length of side a(m)
5 b(m) o, @%+D? @*+b?
=} — + ) 2
%’ Distance to center of gravity 2 () I=M(e 12 7 e 12
3 ~- :
§ ,<a\’/ o Weight M(ke)
B When the width
8 S of the bar is 30%
o 2 Length of bar ~ £(m) =2 82 or more of the
cg *\/ Weight M(kg) 12 12 length (2), regard
S the bar as a
kel rectangular solid.
z
3 < )
5 Length of side a(m) g2 2P tb?
) b(m) =M ——=F—
S| < v |Weight M(kg) e 2
g a <
o
3 s Shape of lumped load: Disc s Eg[dog;er \s,th?{f]mNalenlt?
S| g% |Diameterofdc d(m)| Mgtk | SORE | Srallae
o} B Length of arm £(m) ge | Shown compared to My,
= s Weight of limpedload M (ke) | In case of disc Ki?==- | above. |itis allowed to
3 Arm M2 : 8 consider Mz
3 Weight of arm Ma(kg) to be 0.
Method of converting load J. to the load around the rotary actuator axis when a gear is used
" Loaai. | No. of teeth Inertia moment of load When the gear
= Rotary actuator side a | around rotary actuator is If{ger, the .
| . ) inertia momen
8 Rota’yH :‘O?t_d side tof| db axis of the gear must
R nertia moment of loa In=( _a_ )2l be ta.ken 'n.to
R I.(kg-m?) b consideration.

7 MPa Vane Type Rotary Actuator

70RV

Example of selection of vane type rotary actuator

1. To use for a clamp

®ength of arm L=0.2m
® Clamp force F=500N
® Working pressure P=7MPa
L
N g
I B VN
Work

To use for a clamp

<Selection of size>
Static torque Ts=
According to the Qutput Characteristic Charts (Theoretical torque),
the rotary actuator 70RV-30D or larger model can be used.
2. To rotate a circular table

o \Weight of table M=50kg
® Diameter of table D=1Tm
@ Center diameter of plain bearing d =0.3m
@ Friction coefficient of plain bearing  u =0.05
® Rotating angle 6 =180°
® Rotating time t =3s
® Working pressure t =7MPa

[ D =]

I | 1

Disc 1 ‘
Bearing e I re}
d

To rotate a circular table

<Selection of size>

(MDetermine the resistance torque Tkr.
Tr=KXFrXL
Consider that the allowance coefficient K is 2.
Resistance force Fr=uXxM=0.05x50x9.8=24.5(N)
Therefore, Tr=2X24.5X0.3/2=7.35(N-m)

®@Determine the accelerating torque Ta.
Ta=5XIXa(N-m)
Inertia moment I(kg-m?2)
Since the load has the shape of a disc,
1=M-D?/8=50x%x12/8=6.25(kg-m?)
Calculation of angular acceleration «(rad/s?)
a=0/1?=3.1416/32=0.35(rad/s?)
Ta=5%6.25X0.35=10.94(N-m)

(®Determine the required torque T.
T=Tr+Ta=7.35+10.94=18.29(N-m)
According to the Output Characteristic Charts
(Theoretical torque), the rotary actuator
70RV-15S or larger model can be used.

<Check of allowable inertia energy>

(MTo stop with the stopper in the rotary actuator
Calculation of average angular speed
0=6/1=3.141/3=1.05(rad/s)
Calculation of impact angular speed wo
wo=1.20=1.2X1.05=1.26(rad/s)
Calculation of load inertia energy E
E=1/2Ilw0?=1/2X6.25X1.262=4.96(J)
Judging from the allowable inertia energy,
there is no usable rotary actuator.

@To use a cushion
Judging from the max. absorbed energy and
max. inertia moment, the rotary actuator
70RV-200SC or larger model can be used.

<Selection of size based on torque and allowable inertia energy>
Use 70RV-100SC, and rotate the load only
by the rotary actuator.

<Check of rotating time, radial load and thrust load>
Rotating time: 3 sec
Radial load: O kg
Thrust load: O kg (because of use of a bearing)
Therefore, the rotary actuator 70RV-200SC or larger model can be used.
3. To rotate a disc

® \Weight of disc M=100kg
®Diameter of disc D=0.5m
@ Rotating angle 6 =180°
® Rotating time t =Bbs

®\\orking pressure P =7MPa

M=100 kg

To rotate a disc

<Selection of size>

(MDetermine the resistance torque Tr.
Since no external force acts on the disc, the
resistance torque Tris O.
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7 MPa Vane Type Rotary Actuator

(@Determine the accelerating torque Ta.
Ta=5XIXa (N-m)
Calculation of inertia moment I1(kg-m?)
Since the load has the shape of a disc,
I=M-D2/8=100x%0.52/8=3.13(kg-m?)
Calculation of angular acceleration «(rad/s?)
a=0/1?=3.1416/52=0.13(rad/s?)
TAa=5%3.13%0.13=2.03(N-m)

(®Determine the required torque T.
T=Tr+Ta=0+2.03=2.03(N-m)
According to the Output Characteristic
Charts (Theoretical torque),
the rotary actuator 70RV-10S or larger
model can be used.

<Check of allowable energy>

(DTo stop with the stopper in the rotary actuator
Calculation of average angular speed
©0=0/t=3.1416/5=0.63(rad/s)
Calculation of impact angular speed wo
wo=1.20=1.2X0.63=0.76(rad/s)
Calculation of load inertia energy E
E=1/2lw0?=1/2X3.13X0.762=0.90(J)
Judging from the allowable inertia energy, the rotary
actuator 70RV-700S or larger model can be used.

@To use a cushion
Judging from the max. absorbed energy and
max. inertia moment, the rotary actuator
70RV-200SC or larger model can be used.

<Selection of size based on torque and allowable inertia energy>
Use 70RV-400SC, and rotate the load only
by the rotary actuator.

<Check of rotating time, radial load and thrust load>
Rotating time 5 sec
Radial load 100 kg
Thrust load O kg
Therefore, 70RV-200SC or larger model
can be used.

Working Rotating Time

Standard type Unit: s
90° 270°
70RV 10 0.22t06 0.54t0 18
70RV 15 022106 0.541t0 18
70RV 20 0.23t0 6 0.541t0 18
70RV 30 05t09 0.54 to 27
70RV 100 06t09 0.67 t0 27
70RV 200 0.75t0 9 0.8110 27
70RV 400 1t018 1.08 to 54
70RV 700 1.810 18 1.35 to 54

With cushion (not incl. cushioning zone) unit: s

90° 180°
70RV 10 0.18t0 6 0.36to 12
70RV 15 0.18t0 6 0.36 to 12
70RV 20 0.18t0 6 0.36 to 12
70RV 30 0.18t0 9 0.36t0 18
70RV 100 0.22t09 0.45t0 18
70RV 200 0.27t0 9 0.54 to 18
70RV 400 0.36to 18 0.72to 36
70RV 700 0.45t0 18 0.9to 36

Setting of Rotating Time

/A\CAUTION

Use the actuator within the range of
rotating time shown in the above table. If
the rotary actuator is used longer than
the above rotating time, smooth operation
or cushioning effect cannot be obtained
due to stick-slip, etc. If the rotating time
is shorter than the above time, the rotary
actuator may be damaged.

7 MPa Vane Type Rotary Actuator

Precautions for use

Notes on piping work

A\CAUTION

®To install the body, use bolts of strength
class 8.8 or over in the specified size. When
installing, observe the following instructions.
1) Secure the actuator using all mounting holes.
2) Take care not to tighten the bolts unevenly. Tighten
them to the tightening torque specified for the bolts used.
3) Take care not to apply any external load
other than the main body load to the bolts.
(Use durable mounting materials.)

Fig. 1 @ \\Vhen attaching a load
Og X% or a joint to the shaft of
the vane type rotary
actuator, attach it in
such a way that its force
is not applied to the
body as shown in Fig. 1.
) ® A load in the axial direction
Fig. 2 <Thrust load> (thrust load) on the shaft of
Load the vane type rotary actuator
can cause operation failure.
Avoid applying such a load to
the actuator. Use a thrust
bearing as shown in Fig. 2 so
that the thrust load is not
applied to the rotary actuator.

@ Application of a bending load
(radial load) to the shaft end
of the vane type rotary

Fig. 3 <Radial load> actuator can cause operation

failure. Avoid applying such a

e ator Flexible coupling load to the actuator. If this

cannot be avoided, provide

the rotary actuator with a

mechanism as shown in Fig.

3 to convey only the rotating

force to the actuator.

®\Vhen the weight of the load is large and the
operating speed is high, shock may be
caused by the inertia force, and it may not be
absorbed only by the internal shock receiver,
thereby resulting in damage to the equipment.
In this case, provide a shock absorber to
absorb the inertia energy.

@ \When installing the vane type rotary actuator
or starting it after a long-term suspension,
discharge air from it. Insufficient discharge
of air may cause operation failure.

/N\CAUTION

If you have any questions about repair or maintenance,
consult us. Never disassemble the actuator.

Thrust bearing

Vane type
rotary actuator

® Take care that dirt and pipe cuttings do not
enter the piping.

® Take care that air does not accumulate in
the piping.

®\Vhen connecting the actuator with a rubber
hose, do not bend the hose in a radius lower
than the specified radius.

@ Be sure to flush the piping. After flushing,
connect the piping to the rotary actuator. If
the piping is not flushed, contaminants in
the piping may cause operation failure of the
rotary actuator or fluid leak.

® The vane type rotary actuators cause
internal leak. Also, the solenoid valves used
on the control circuits cause internal leak.
Therefore, they cannot be stopped in the
middle of operation under load torque. To
suspend any of the actuators in the middle
for a long time, provide it with an external
mechanical stopper.

External stopper

@ Attach an external stopper in
such a way that the stopper
directly receives the inertia
energy of the load. (Fig. 4)

® An adjustable external
stopper is convenient for
angle adjustment.

Vane type rotary actuator

Fig. 5 ®\Vhen the actuator must
be stopped more
accurately, provide an
external stopper.

® An adjustable external

2 stopper is convenient for

Stopper angle adjustment. To
ensure the stopping
accuracy, it is recommended
to attach the stopper to a
position with as large radius

Fig. 6 as possible. (Fig. B)

Vane type
rotary actuator

@ \When the load is driven on
the key groove side and an
external stopper is provided
on the square shaft side,
make sure that the load is

energy. If the Ioad exceeds

the allowable energy, the

Vane type
rotary actuator
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7 MPa Vane Type Rotary Actuator

How to discharge air

How to adjust cushion

A\ CAUTION

If the air vent plug is loosened excessively,
the plug may fly out or the fluid may spout out.

Port A Air vent plug B

@ Feed the fluid at a
low pressure to the
rotary actuator,
and, when the

- 17_| pressure is applied
- to the port A,
- JJ_' loosen the air vent
plug A one or two
Port B \_ Air vent plug A turns (turn
counterclockwise)
to discharge air.
When the pressure is applied to the port B,
loosen the air vent plug B to discharge air.
®|f air has accumulated in the rotary actuator,
white turbid hydraulic fluid flows out of the
air vent plug. Discharge air repeatedly until
the white turbidity of the fluid is lost.
® After discharging air, tighten the air vent
plug to the specified tightening torque (turn
clockwise), and make sure that the fluid does
not leak. [Torque: 8 N-m]

® Discharge air not only from the rotary
actuator, but also from the piping. If air
remains in the piping, operation failure may
be caused.

® After discharging air, start the rotary

actuator at a reduced pressure, and
gradually increase the pressure to the
working pressure.

Note) 70ORV-10 and 15 do not have air vents.

Air vent plug

Steel ball

A\ CAUTION

If the rotating speed is increased at the
start of adjustment of the cushion, abnormal
surge pressure will occur, and the rotary
actuator or the machine may be damaged.

The cushion has been adjusted before
shipment. However, since the cushion
attenuation effect changes depending on the
rotating speed and load inertia, adjust the
cushion valve as stated below.

® | oosen the lock nut.

® Turn the cushion valve to the right or left to
adjust the speed at the rotating end to
reduce the shock and smoothen the
operation. Turn the cushion valve to the
right, and it will close. Turn it to the left, and
it will open.

/A\CAUTION

If the cushion plug is loosened excessively,
the cushion valve may fly out or the fluid
may spout out.

7 MPa Vane Type Rotary Actuator

HDependence of max. energy absorbed by cushion

on working pressure on vane type rotary actuator with cushion

70RV

1 MPa=10.2 kgf/cm*

® After the completion of adjustment, secure
the lock nut.
The energy which can be absorbed by the
cushion is limited.
Adjust the cushion while gradually increasing
the rotary actuator rotating speed from the
state where the flow control valve is fully
closed.

® The set screw beside the cushion valve is
not designed to discharge air. Never turn it.

Working pressure

1J=10.2 kgf-cm
300 T
— |
70RV 700G
150 =
S 70 —
s 95V 40055
80 T t
70 | i
60 7 T
0 ORV 200
40
) * \
@ I
g 20 Z0RV 1005
2 15 E—
g ——
% © — 7ORV s08 \
o 9 ~——_USC
© 8
i
= 5 — | RV 205¢
4 —— i
s —~——"0RV 15 sc I
I \
2 —
—_— !
15 ORV 1
ORV 1050
09
0.8
0.7
0.6
25 3 3.5 4 4.5 5 55 6 6.5 7

Never turn these. Cushion valve

Lock nut
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EControl circuit

When using any vane type rotary actuator under light loading conditions, control the actuator
with the basic circuit shown in Fig. 1. When using any vane type rotary actuator under heavy
loading conditions, use a circuit as shown in Fig. 2, 3 or 4 to prevent application of shock and
damage to the equipment due to surge pressure.

As aggressive measures to prevent shock and surge pressure, use a 2-stage deceleration
control method as shown in Fig. 2, and adjust the deceleration time according to the loading
conditions, reduction ratio, etc. As a control device for this purpose, use a pilot type switching
valve or a proportional electromagnetic control valve.

= 5%

I WIS b

Fig. 1 (Basic circuit) Fig. 2 (2-stage deceleration)

[ ]

24

W T FredeTMp

W LT

Fig. 3 (Brake valve) Fig. 4 (Deceleration valve)

Lo
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