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 @ (at40°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" "5 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 49.0 245 3.3
90" "3 8
. +3
. . . 180 34 47
Specifications: Standard type 70RV 30 Single — Re1/8 30 785 2 ————
Allowable load % o Ll 48
ltem +3
nternal 70RV 100 Singl 180" % 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 P 3
cm? 0 J ezl legd 180" 3 147 25.7
(at40C) 0d 0d 70RV 200 Single 3 Rc3/8 100 294 137 ——
Model 90 o 73.5 26.4
. +3
. o +3 180" "¢ 290 34
Single 270" % 10 10 70RV 400 Single 3 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 e
. T3 180° 73 520 44
J0RV 15 Single ZC T 17 15 » 70RV 700 Single 3 Rei/2 100 343 167
Double o 3 " 20 0.025 19.6 9.81 90" T3 260 P
; . +3 °
20RV 20 Single 270" "o Rei/s 24 20 3 3
c . . .
Double 00" *3 16 a0 | 0046 | 490 245 g Cushion Specifications
. o +3
70RV 30 Single 29 0 | peie > %0 43 oM | Max. inertia | Max.inrush | ,chion Max. absorbed energy
Double 90° +8 34 60 0.088 78.5 89.2 45 momegt angular speed angle rad Working pressure  MPa
- kg-m rad/s
ORV 100 Single 270" 73 fopa L 50 10.2 Model 9 5 s . . . .
C 0.255 147 68.6
.43
Double 90 "% 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 Doub i3 Rc3/8 0.510 294 137
oule 90" 0 147 200 205 | o 70RV 15 0.196 10.4 0.436(25") 4.81 412 3.43 275 2.06 137
JORY 400 Single 270" 73 reas |23 100 32 g
c 0.755 343 167 5
o +3 [0}
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 Doubl i3 Rci1/2 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
» Common conditions _ , Adaptability of Fluid 70RV 100 1.47 8.7 0436(25) | 309 | 265 | 221 17.7 132 ge3 2
g ® Adaptable fluids: Petroleum-based fluid (When using Adaptable fluid g
2 another fluid, specify the fluid.) Recommended fluid: <
5 ] -
< ISO VGSE to 56 (IS0 viscosity grade) Petroleum-based | Water-glycol | Phosphate | Water in Qilin 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 flud | esterfluid | oilfluid | water fluid 5
5  ®Minimum operating pressure: 1 MPa 8
T  eProof test pressure: 10.5 MPa O O X X X . o
e Hydraulic fluid temperature: O to +60C (No freezing) 70RV 400 6.86 52 0.436(25) 137 18 98.1 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=1.02kgtm
Q@
® Standard type 7ORV 270 40
’
e With cushion ( 70RV ) [10] s c—[180 Rl 120 -
2| ’
- ’, - |7
32 %0 S0 g 100 —
I 3o 3 ol
Standard type Standard type &£ ‘ @’3?,
10-15-20-30-100-200-400-700 270" (only Single vane type) Nem oo 4 - N-m o .
90" (only double vane type) e 10?\\1 XS 50 — T
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 | 7O
, ’ // ., ’ //
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 E L7
£ 400 2O £ WSr
(@] P (] QQ\ ’
L 320 4 1100 s
N-m 350 > o N-m 4000 o0
‘ e ’ N
250 R0 e AL
’ 13 SN AS . - 300
200 7 708 p <
. 4° 550 == —
125 L - 1008 500 . == S
100 = 70RY b AP rom Al L—]
’ ’ 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 Dimensions of key conform to JIS B1301. Vane type 545 the key conform to JIS B1301.
S: Single e S: Single 22 ® The 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-¢7 M6x1 45 51032 60 2-Rc1/8
18 2-Rc1/8 15 18 9§€ M4x0.7 ) 73‘5 (Mounting holes) depth 10 . 21 —
depth 8 - 20 M6x1 o
39 1] depth 10 O15-015
: a
| o oy )
CRSIGE= I silis A \ 4o
58h8|p20h7] —FE———t| - — - —{ = #20n7]#58n8 |$80| §
4 @ o38h8lp1on7) G-t - $10n7] $38h8 [p58 ¢ ¢ - ¢20n7]osens o
o8 | < -
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 e 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 v 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) L5 270° (only single vane type) Single Double
90 (only double vane type) ¢12h7 : 90° (only double vane type)
4-¢5.5 145 -
g M6x1 60.5 513 405
{Mounting holes| 2648 30 __ 38 414 ZA4X0-7 42 _ 2-Rci/8 depth 12 i 1 0 2-Rc1/4
lepth 8 — 6-M10x1.5 $90 30 | 2Rcl/4
4-M5x0.8 18] depth 18 26| M6x1 o
67.5° = 6-¢11 Mouniing screws) 29 ] depth 12 [123-02
18 g (Mounting holes) <—>‘
R H—t lin
|
b 692|p45h8|¢1207] —F - — -+~ ¢12h7$¢45h8‘¢66 $170|¢75h8 ¢30h7ﬁ - — - ——- == ¢30n7|¢75h8 |p122
225° i
6-M10X1.5
30 76 18 65.5 117 455 dMepth 18
124 298 (Mounting screws)
70RV 20 * — * ® The tolerances of the dimensions of the key 70RV 200 * — * Dimensions of key ® The tolerances of the dimensions of
Vane type Dimensions of key conform to JISB1301. Vane type 8 the key conform to JISB1301.
S: Single S: Single 0
E D: Double 5 >>_2 D' Double @ @ The double vane type rotary actuator al
—— —— 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 <
I 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
2 -$5. M4x0.7 36 41027 _ 47 416 depth 16 ) 2-Rc3/8 g
5 (Mounting holes depth 8 ar o Zg 2Ro1/8 6ot gél\éltl]21><81.75 ‘ 6érm | 35| wmsxi2s ¢110 40 — 5
< 4msx08 vent| 10 Mdx0.7 ¢ oriig hoks) ounting screvis) peania depth 16 %7 L8200 »
> \ 25 11 / depth 8 % on 8
—Hi [ T r=

r $210|¢90n8|$40h7 | Y- —H | —— - —— {{-==3 #40h7 | $90n8|$160|
$48h8 ¢15h77VD\1 = H-—-—-HE&F e15n7]04sns|072| —S{-+—@& o — UYWK Je—) T e i
6-M12x1.75
40 84 20 80.5 134 60.5 depth 18
(Mounting screws)
(R L. S 275




70RV

70RV 400 :*
Vane type
S: Single
D: Double

Rotating angle
270" (only single vane type)
90" (only double vane type)

7 MPa V

Standard Type

ane Type Rotary Actuator

Unit: mm

— %
Dimensions of key
9 \>>1<1

$45h7 26
Single

CAD/DATA
70RV/T70RV Bore| is available. E
® The tolerances of the dimensions of the key
conform to JIS B1301.

M8Xx1.25
depth 16

25 M8x1.25

depth 16

0102h8| ¢45h7ﬁ =

B2 %MSWiMOZhB o177

6-M12X1.75

92 160 42 depth 18

(Mounting screws)

294

70RV 700 =*
Vane type
S: Single
D: Double

Rotating angle
270° (only single vane type)
90° (only double vane type)

¢$130

$215

Dimensions of key

® The tolerances of the dimensions of the key
conform to JIS B1301.

$50n7 28.5
) Single
6014 M10x1.5 89 620 83 ‘ 103 643 oRet/2
Mounting holes) depth 20 Air
oMI2X1T5 46_ vent 30 M10x15 130 £9
depth 20
depth 18 80 i
(Mounting screws) 9
I
$245|$110h8|¢50n7| F=—-——FT—F—— T [1 *¢50h7$1)110h8 $182
6-M12X1.75
95 206 49 depth 18
(Mounting screws)
350

Rotation start point and rotating angle viewed from the front: Standard type

Rotary Actuators I 7ORV

When

Port

Rotating angle

the rotating angle is 270°

Rotation start point

Rotating angle

When the rotating angle is 90°

® The position at 45° from the port (position of the parallel key) is the rotation start point.

7 MPa Vane Type Rotary Actuator

CAD/DATA
70RV/T70RV Bore| is available.

® The tolerances of the dimensions of the key

Unit: mm With Cushion
70RV 108C *

Rotating angle Dimensions of key conform to JISB1301.

90° -180° 3

$10n7 #3
6.2
21 Cushion 21 4 6 65_ 414
15 ‘ gl Maxo7
2 T depth 8 2-Rc1/8
|

3

4 ¢38n8|p10n7]

|¢10n7 |$38h8 E

45°

117]
45
> l i stgts
8-M4x0.7
[149 4-$5.5 25 60 18 depth 10
88 (Mounting holes) 103 (Mounting screws)
70RV 158C * @ The tolerances of the dimensions of the key
Rotating angle | pimensions of key conform to JIS B1301.
90° -180° 4
¢12h72%#4
4955 2
' 26_48 215_ 414
25 )
|8l M4x07 2.Rc1/8 Cushion
18 depth 8
1 ‘ 28
(Port)
1 Y B 1217|4508{966
45n8ip12n7] § e 312078
D10—815
4-M5%0.8
30 90 18 depth 8
(Mounting screws)
138
70RV 20SC * @ The tolerances of the dimensions of the key
Rotating angle Dimensions of key conform to JISB1301.
90° -180°
36_4 10 194 16
M4x0.7 _
depth 8 %’m 10 M4x07 2Re1/8 27_ Gushion
25 - depth 8
+ 28°
f 1 > (Port)
¢48n8|¢15n7 | = 1 T3] 7@?4% #72
i
D12—g|5
40 93 20
(Mounting screws)
153

sJ01emoy Aleloy I/\HOL



70RV

7 MPa Vane Type Rotary Actuator
With Cushion

Unit: mm

70RV 30SC *
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 680
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 12 |630n7 (6758|9122,

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 6Mi2x1.75 HSx1.29 ! Cushion
] ept Air
g vent | W35 maxizs
o
< - depth 16
> \ oo [
2 v\ 9
= po0n8|pdon7| F==t4—-—-1] 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 M8x1.05 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 |30 MI10X15 depth 18 74, Cushion
. ‘ depth 20 (Mounting screws)
— I @u
¢110h8¢50h71 = «k ¢50h7®110h8 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 (§)—cushion angle (6t)

_6c z
o= %oz (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=1/2Ilwc2(J)
I: load inertia moment (kg-m?3)
@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) o : 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”.

sJ01emoy Aleloy I/\HOL



Rotary Actuators I 7ORV

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+ S5 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
B rectangular solid.
-
3 e Length of side a(m)
5 b(m) o, @%+D? @*+b?
=} = + AY 2
%’ Distance to center of gravity 2 () I=M(¢ 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 a2 tb?
) b(m) =M ——=F—
S| < v |Weight M(kg) 2 e
g a =~
[amy
3 s Shape of lumped load: Disc s Eg[dog;er \s,th?{f]mNalenlt?
S| gk |Diameterofdsc d(m)| IMieHMKHMeg | SORE | Srallae
o} B Length of arm ¢(m) ge | Shown compared to My,
= s Weight of lmpedload 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 Iﬂger, the .
| . ) inertia momen
8 Rota’yH :‘O?t_d side tof| db axis of the gear must
Rty nertia moment of loa I=( _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 Output Characteristic Charts (Theoretical torque),
the rotary actuator 70RV-30D or larger model can be used.
2. To rotate a circular table

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

[ D =]

I | 1

Disc 1 ‘
Bearing o) I Ie)
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=uxM=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=1/2lw0?=1/2X6.25%1.262=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.

sJ01emoy Aleloy I/\HOL



Rotary Actuators I 7ORV

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 o (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=1/2Ilw0?=1/2X3.13%0.762=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 0.541t0 18
70RV 15 0.22t06 0.541t0 18
70RV 20 0.23t0 6 0541018
70RV 30 05t09 0.54 to 27
70RV 100 06t09 0.67 to 27
70RV 200 0.75t0 9 0.811027
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 @ \\When 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.
® \When 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

Fig. 4 ® 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

i 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)

Load

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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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) 7ORV-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

HEDependence of max. energy absorbed by cushion

on working pressure on vane type rotary actuator with cushion

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
0 —— !
70RV 700SC
150 =
I 70 —
' 95 4005
80 T t
70 | i
60 7l T
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40
) * \
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Never turn these. Cushion valve

Lock nut
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70 RV 7 MPa Vane Type Rotary Actuator

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%
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Fig. 1 (Basic circuit) Fig. 2 (2-stage deceleration)
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Fig. 3 (Brake valve) Fig. 4 (Deceleration valve)

sl




