7 MPa Vane Type Rotary Actuator 7 MPa Vane Type Rotary Actuator

Specifications: With cushion

Vane type actuators with max.

ltem Allowable load
k. f 7 MP nternal
Wor Ing pressure 0 a e Rotating o Ugﬁ;r?;l leakage rate . Weight
) typ angle i em?/min | Radial | Thrust kg
® Single vane and double vane type rotary Cl (at40°C) load load
actuators are standardized. Model
® Available the cushion model. pp— o5
® The shaft parallel key (single key) . 70RV 10 Single +g Rc1/8 . 10 9.81 4.90 1.2
90" T3 3.3
180" 13 1
70RV 15 Single 3 Rc1/8 15 19.6 9.81 2.4
90" "o 55
180" 3 16
70RV 20 Single e Rc1/8 20 49.0 245 3.3
90" "3 8
e . . +3
Specifications: Standard type 70RV 30 Single 180 2 Ro1/8 34 30 785 s02 |+
— Allowable load %0 ® i 48
. +3
nternal 70RV 100 Singl 180 % Rci/4 L 50 147 68.6 135
Ingle C o —
Rotating A izl leakage rate |. Allpwable Weight |Rema- o 90° +8 37 13.8
Vane type Port size | volume 2 |nertiaenergyl  Radial Thrust
angle ] cm /no1|n J e o kg ks 180 +3 147 25.7
(E0eng) 70RV 200 Single — Re3/8 100 | 204 137 B
Model 90" "5 735 26.4
- +3
) . +3 180 290 34
70RV 10 Single 2710 6 | pets 10 10 0013 o1 490 ] 70RV 400 Single = Rc3/8 100 343 67—
Double 90" 3 65| 20 : : : 90 i 145 35
: - +3 180° 520 44
J0RV 15 Single 20070 | oe 7 15 ) 70RV 700 Single — Ret/2 100 | 343 67
Double 90" 3 » 20 0.025 19.6 9.81 90" *3 260 46
. . +3 °
70RV 20 Sinle 20 0 | ey 2 2 3 3 . I
=
Double o0 3 6 w0 | 0046 | 490 245 5 Cushion Specifications
Single 270° +8 51 30 43 Item Wi, fimEnie Vikevs, fifusih ) Max. absorbed energy
70RV 30 T3 Rc1/8 0.088 785 39.2 | d it Working pressure  MPa
Double 90" T3 34 60 4.5 ffll(ome;ﬂ angu a;/Spee angle rad g p
. m raa/s
70RV 100 Single 270 *§ L 50 102 Model | X9 2 3 4 5 6 7
c 0.255 | 147 68.6
. +3
Double 90" 0 74 100 104 70RV 10 0.098 104 0.349 (20") 2.06 1.77 1.47 1.18 0883 | 0588
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") 4.81 412 3.43 275 2.06 1.37
Single 270" T3 435 100 32 g
70RV 400 Double i3 Rc3/8 0.755 343 167 5
Y 90" 0 290 200 33 g 70RV 20 0.294 10.4 0.436(25") 7.55 6.47 5.39 4.31 3.24 2.16
> Single 270" 73 780 100 M S
o 70RV 700 Doubl T3 Rc1/2 0.912 343 167 o
E ouble 90 0 520 200 43 70RV 30 0.588 10.4 0.436(25°) | 151 12.9 108 8.63 6.47 4.31 2
» Common conditions , , Adaptability of Fluid 70RV 100 1.47 8.7 0436(25) | 309 | 265 | 221 17.7 132 ge3s %
% ® Adaptable fluids: Petroleum-based fluid (When using Adaptable fluid 5}
% another fluid, specify the fluid.) Recommended fluid: <
< ISDVG32 to 56 (IS0 viscosity grade) Petieun-based | Water-glycol | Phosphate | Waterin | Oilin 70RV 200 3.92 6.9 0436(25") | 789 | 677 | 564 | 451 38 | 226 &
2 ®Nominal pressure: 7 MPa fuid fluid ester fluid | oilfluid | water fluid 5
g ® Minimum operating pressure: 1 MPa g
o  eProof test pressure: 10.5 MPa O O X X X o «
@ Hydraulic fluid temperature: O to +60C (No freezing) 70RV 400 6.86 5.2 0.436(257) 137 118 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(257) | 251 215 179 143 107 71.6
Notes) @ For the internal structure, refer to the sectional
drawings at the end of this patalog. 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 & L PO 9 Output Characteristic Charts (Theoretical torque)
@0 <3 @&* & %&Q’ 1MPa=10.2kgf/cm2
be O @&\Q 70RV 1015 70RV 20-30 10N'm=1.02kgf*m
<29
® Standard type 7ORV 270 40
7’
o \With cushion 7OHV 1 0 s c—|180 ) e 120 P
’
] ’
3 % ~ ‘ 3 100 -
5 ,\O;? v 5 e ‘
Standard type Standard type © ,\oi . o thc?
10-15-20-30-100-200-400-700 270" (only single vane type) N-m 20 _ ’ N-m '\Q?’ .
90" (only double vane type) e I A5 gg L7 42
Single vane With cushion X ‘ N Ko L’ 200-10
[D] Double vane 90° 10 ~ 18 oS 30 i 2 o) <
180° ) ’/ | 10— JE | 70RY 25—
2 // s / —
= =t
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 >
600 7 2000
4 ’, ’
500 - .’
Q7 .
5 S 5 1500 z
a2 N 2 L7
£ 400 LS g St”
e . ¢ 0@\, ‘
Nomo 329 ‘ N-m 1100 N2
B N 5 RN e
250 " FoN= 1 . 1AL
2 4 N AG ’ 2w
200 =108 y AR
‘ - 550 P =710
e - 00S 500 e ==
125 , ==
100 —7 = 7ORY_ ’:,/» Ry 4005 "]
- 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 70RV
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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 _ . conform to JISB1301. Vane type 5 the key conform to JISB1301.
S: Single Dimensions of key — S: Single Bi @ The doubl t t tuat
D: Double @_ D: Double . e O.u e V?ne YPE rotary actuator
- - @ is provided with two parallel keys.
Rotating angle T T Rotating angle $20n7 12
270° (only single vane type «@ 270" (orly single vane type) Single Doubls
90 (only double vane type) L 90 (only double vane type)
38 21 46 _20 _ 26 414
$100 6-¢7 M6x1 45 51032 53 525 60 2Rc1/8
18 2-Rc1/8 15 18 -8 M4x0.7 C8-01s (Mounting holes) depth 10 Ar 21 —
depth 8 " 6-M6X1 vent|[, 20| M6X1 O15-01s
—0.1
f ‘ ‘ (Mounting screws) 39 || L depth 10 /
IR TS ol :
32 | | 45 lis 40
120|p58n8| 62007 | JEf | [ - —1 - —H{ =F #20n7]¢58n8
+ @ s38h8lp10n7] - $10n7 [ #38n8 |$58 o120 ¢ > s207}
o o] 3
o | < - © 48 t
T T
8-M4><00.7
49 4-5.5 25 52 18 depth 1 $48 50 95 30 :
158 (Mounting holes) o5 (Mounting screws) 175 (Mounting screws)
70RV 15 % —* o ® The tolerances of the dimensions of the key 70RV 100 3 —* Dimensions of key @ The tolerances of the dimensions of
Vane type Dimensions of key conform to JIS B1301. Vane type 7 7 the key conform to JIS B1301.
%; %‘gft')‘fe 4 54 S-_ %‘gflljlee @ @ The double vane type rotary actuator
—— — is provided with two parallel keys.
Rotating angle Rotating angle $30n7 18 s provided parallel keys
270" (orly shele vane tye) 5o 270" (only single vane type) Single Double
90" (only double vane type) ¢ 12n7 E 90" (only double vane type)
4-95.5 9145
{Mounting holes) 26 48 30 __ 38 414 M4x0.7 42 2Re1/8 z‘e6fh112 605 5 540.5 70
depth 8 — 6-M10X1.5 P #o0 | 30 | 2Rcl/4
4-M5%0.8 8 depth 18 26| Méx1 o
67.5° 5 T T 1 29 depth 12 [J23-02
<_,} it g :
|
1 o92|pasns|e1on7] —E—H-F—+-+—- $12h7]p45n8|$66 $170|$75h8 ¢30h7p = —H - HEe ¢>30h7£¢>75h8 $122
225 |
6-M10X1.5
30 76 18 65.5 117 455 depth 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 84 10 the key conform to JIS B1301.
E %1 %'gftlfe ) >3 %’- %'gftlfe @%\/ & ® The double vane type rotary actuator EJ'
—— — o8 is provided with two parallel keys.
otating angle otating angle
(@] Rotat { Rotat | $40n7 23 © p p Y 3
N 270 (only single vane type) 270 (only single vane type) Single Double 6 <
. 90" (only doudle vane type) $15h7 9.5 90" (only double vane type) C
g 4-95.5 ¢110 $185 M8X1.25 75.5 515445 74.5 555.5 80 2
T {Mounting holes M4x0.7 | 86 41027, 47 416 50 emiaxis 4PN 16 Al o110 | ag | SR8 g
2 depth 8 Air - 20 | 2-Rcl1/8 depth 18 vent| |_ 35| M8x1.25 Oa2 <
< 4msx08 vent| L10|_ M4x0.7 ¢ 0 Mounting screws) o5 IT b depth 16 »@V 32-02 >
> depth 10 67.5° 25 [i- / depth 8 [12-0.15 \ <_)| v < g
S (Vounling screws) \ ‘_“I T M B g
& l I - ﬁ l 3
. G 210|$90h8|p40n7 | - —H -|—— - —— {=3 $40h7 | $90n8|$160
$108|p48n8|o15h 7 —F——H-|— - — - 1B #15h7] p48h8| $72 92101 i SSE= ¢ I¢ ¢
225 r
gﬁﬁ%g 6M12x1.75
40 84 20, Mounting soeis] 80.5 134 60.5 depth 18
(Mounting screws)
144 275




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
Vane type ) ’ conform to JIS B1301. Rotating angle ' . conform to JIS B1301.
S: Single Dimensions of key 90° -180° Dlmensg)ns of key
D: Double 9 \>>1<‘
Rotating angle
270" (only single vane typs) $10n7 :ta
S0 (only double vane type) ®45n7 26
Single 6.2
$206 R
120 6-M12x1.75 M8x1.25 i 2-Rc3/8 2! Cushion 28 854
- X1, - -Rc.
depth 18 depth 16 25 M8x1.25 9120 49 15 ‘ 8 M4x0.7 -
{Mounting holes] (Mounting screws) depth 16 - M = T" depth 8 2-Rc1/8
[N 1 @_
5 i | | 45°
yasim, - S8 o
’\;,;i% 230{p1 02n8|pasn7) | —t-- —F - —H{EF- gasn7]s 102089177 p38n8|pton7 ] =3 -+1— l_-— L= [¢10n7 [#38n8
& i 7 45
8-M4x0.7
6-M12x1.75 149 - 25 60 18 depth 10
92 160 42 lounting holes) {Mounting screws)
o {Mounting screws) 58 103

70RV 700 * —* Dimenion of ke @ The tolerances of the dimensions of the key 70RV 15SC * @ The tolerances of the dimensions of the key
\S/agz_e t){pe o 4 conform to JIS B1301. Rotating angle | pimensions of key conform to JISB1301.
. Single 14 90’ -180° 4
D: Double %\
Rotating angle : 4
270 (orly single vane type) ¢50n7 285 $12n7 I%:t
90° (only double vane type) Single 4-955 e
$130 6914 M10X1.5 043 oRe1/2 ' 26_48 215 414
{Wounting hofes) depth 20 30 Miox15 130 60 = 25 i
$215 3;\34%21)( 81 78 depth 20 |8 ZA;:;::); 2Rc1/8 Cushion
L 18 [
Mounting screws) ] TS 28
(Port)
$245(011008 ‘zasohﬂ_X - -HE- 050n7jp110n8|9 182 oasngfptan7] 4 H -+ - g T BE__pr2jpspss
| = 10-0.5 AMEXOS
- X0.
6-M12x1.75 30 90 18 depth 8
95 206 49 deplh 18 (Mounting screws)
(Mounting screws) 138
350
Rotation start point and rotating angle viewed from the front: Standard type 70RV 208SC * ® The tolerances of the dimensions of the key
Ro‘Eatmg ?ngle Dimensions of key conform to JISB1301.
> Port . ) 90°-180 h N
g Rotation start point Rotation start point | %
~ $15n7 :ts <
- g b o
o ‘ 2
2 ® MAX07 36_4 10 . 194 16 i
£ g depth 8\ ot 10 M4x07 g 27 Gushion <
g g et s 2-Rc1/8 ] >
2 ] o 25 &
% (Pot) 8
o (2]

. 1
$48n8 ¢15h7l = H{- - ég-E‘- [915n7|p48h8| 972

Rotating angle

When the rotating angle is 270° When the rotating angle is 90° O12-045

40 93 20
® The position at 45° from the port (position of the parallel key) is the rotation start point. 153

(Mounting screws)




7 MPa Vane Type Rotary Actuator
With Cushion Unit: mm

CAD/DATA
70RV/T70RVC [Bore| is available.
70RV 30SC * ® The tolerances of the dimensions of the key

Di i f ki
Rotating angle imensions oty conform to JIS B1301.
90° -180°

M6x1 45 5 10 225 15 Cushion
depth 10
13 M6X1
39 depth 10
¥
p58n8|p20n7) = - baonrlpsse
o
[O15-0.15
50 105 20
175

70RV 1 OOSC * Dimensions of key

® The tolerances of the dimensions of the key

Rotating angle 7 conform to JISB1301.
90° -180° A
$30n7 :* 7
18
6911 3145 MEX1 6055 13 25 5 265 Cushion
6-M10x1.5 depth 12 Air 2-Rc1/4  $90
$90 depth 18 vent 20 mex1
Mounting screws) \ 49 - / depth 12
=
P
#170/75n8lp30n7 | ==t 11—~ -1 fpaont|s7snes122
41
\:\23—8‘2
65.5 131 315
228
70RV 200SC * ® The tolerances of the dimensions of the key
Rotating angle Dimensions of key conform to JISB1301.
> 90" -180°
o e
S waors [ @0
N
[ ] 6911 28
0 5185 vex125 7555 15 285 5 395 Cushion
5 = 6-M12x1.75
g deptn1g P16 air | |5
2 110 vent| 89 wmex1.25
= (Mounting screws) T =
2 65 - depth 16
2 il
= B |
2 r o
o« s210jponslpaonz| F==t -1 [s40n7|p90n8[160)
T 3.9
D32—8,2
80.5 150 44.5
275

7 MPa Vane Type Rotary Actuator
Unit: mm With Cushion 70 Rv

CAD/DATA
70RV/T70RVC [Bore| is available.
70RV 400SC * ® The tolerances of the dimensions of the key

Rotating angle | Dimensions of key conform to JISB1301.
90’ -180° 9

4)45h7 14

6-p14 26

Wouring Fokes) MBX1.25 86 6 16 34_ 6 36
6-M12X1.75 deolh 16 6-M12x1.75 o o
depth 18 Air 25| M8x1.25 depth 18 ushion
$120 (Mounting screws) I/&m T depth 16 (Mounting screws)
L 70 ==
3 1 i
V.
s2a0p102n8pas7] === —-— = o L
|:|35—8.2
92 181 42
315
70RV 7008C* ® The tolerances of the dimensions of the key
Rotating angle Dlmensmng of key conform to JISB1301.
90° -180°
$50n7 :tm
6014 285
Vouniing Foks) M10X1.5 89 6 20 34643
6-M12X1.75 deplh 20 ) 6-M12x1.75 ’
depth 18 \ Ognt |30 MI10X15 gepin 18 74 Cushion
T ‘ | depth 20
=l
2450p110n8lp50n7| FE==={1{— - — {1~ 50n7p110n8}182)
p2uspp11onglpson7] == {51 osorrpr1one
\:\40—8.2
95 227 49
371

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

Cushion valve Cushion valve

Rotation start point Rotation start point

sJoyemoy Alei0y I AHOZ

Rotating angle

Rotating angle

When the rotating angle is 180° 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 70RV

7 MPa Vane Type Rotary Actuator

1. Selection of size

To obtain simple static force for clamping, etc.

7 MPa Vane Type Rotary Actuator

2. Check of allowable inertia energy

(DDetermine 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.
Tu: 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

@®Determine 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/sa)

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

Note) In the case that the cushion is equipped, use the
angle (9c) 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.
oc=rotating angle (9)—cushion angle (6t)

=6Cc 2
o=t (rad/s®)

Calculation of resistance torque

Tr=KXFsXL(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

t

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.

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

6: rotating angle (rad) t=rotating time (s)
@Calculate the impact angular speed wo
wo=1.2w(rad/s)
(®Calculation of load inertia energy
E=1/2Iw02(J)
I: load inertia moment (kg-m?)
@®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?)

L 4

Make sure that the impact angular speed for rushing into  gc: 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= z_c (rad/s)  : average angular speed (rad/s)

©

. impact angular speed (rad/s
wo=1.20(rad/s) wo=pmax cren (il = = ( )

L 4

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

{

Determine the energy of external force applied during cushion stroke.
Ea=(Mg+Mf)ot(J) Ea: 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 Ei1+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”.

sJoyemoy Alei0y I AHOZ



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

Inertia Moment Calculation Table Example of selection of vane type rotary actuator (®Determine the required torque T.
- - T=Ta+Ts=7.35+10.94=18.29(N-m)
Shape Sketch Regquirements  |Inertia moment I(kg-m?) Had|us|2f rzntanon Remarks 1. To use for a clamp According to the Output Characteristic Charts
! ® | ength of arm L=0.2m (Theoretical torque), the rotary actuator
- ® Clamp force F=500N 70RV-158 or larger model can be used.
o g' Diameter d(m) @ o ® \Working pressure P=7MPa
‘5—" \9 h Weight M(ke) I=M-—5- 5 <Check of allowable inertia energy>
L (MTo stop with the stopper in the rotary actuator
/ Calculation of average angular speed
o When part de Iy = 0=60/t=3.141/3=1.05(rad/s)
%” C Diameter di(m) is significantly @ Calculation of impact angular speed wo
i q, de(m)| (_,, di® .. de? small as wo=1.20=1.2x1.06=1.26(rad/s)
% Weight  Part di Mi(kg) =w 8 M 8 compared to part o Calculation of load inertia energy E
o e Part do M(kg) d, it s allowed E=1/2lwo*=1/2x6.25x1.26?=4.96 (J)
U)A to ignore de. To use for a clamp ;]:dgir.]g from t:,? all?cwable lne;tia energy,
g When the width ) ) ere is no usable rotary actuator.
® C . of the bar is 30% ;fi!ecttlon of_?|z_e> @To use a cushion
5 Length of bar 2(m) =M £ 02 |ormoreof the ) adl.c to':r?u;t StEh st Chts (Theoretcal 4 Judging from the max. absorbed energy and
Wt M@ ° 5 |rebwesar oty it TORV 800 g o X nertia moment, th rotary actuator
= . } : 70RV-200SC or larger model can be used.
= rectangular solid. 2. To rotate a circular table &
% <, Length of side a(m) :\é\l_e'ghi of tf'?lil '\Dﬂi?Okg <Selection of size based on torque and allowable inertia energy>
it b(m) - - lameter ot table , -im Use 70RV-100SC, and rotate the load only
2 . . m =M (e%+ 2 +b ) 24 8 +b @ Center diameter of plain bearing d =0.3m by the rotary actuator
;‘c‘f - Distance tocenterof gaity £ (m) 12 12 ® Friction coefficient of plain bearing  x =0.05 '
5 Weight M(kg) i = o
B I g g ®Rotating angle 0 =180"  <Check of rotating time, radial load and thrust load>
®Rotating time t =3s ) -
= When the width oWorki t =7MP Rotating time: 3 sec
< of the bar is 30% orking pressure ~/"T°  Radalload Okg
Length of bar  2(m) 22 02 or more of the Thrust load: O kg (because of use of a bearing)

Weight M(ke) BE T2 |length (2), regard |
the baras a
rectangular solid.

i Therefore, the rotary actuator 70RV-200SC or larger model can be used.
‘ 3. To rotate a disc
® \Weight of disc M=100kg

Disc

'ﬂ'

<
|
|
—-—-F|o

.~ Bar
(rotation center at centel
' E S

2 Bearing (o} e Dijameter of disc D=0.5m
> i ® Rotating angle 6 =180
5 Length of side a(m)
3 b(m) I:M.% ge+b? < eRotating time ~ t =5s
12 ; —
& | Weight MK, ®\Working pressure P =7MPa
“ﬁ’: 46\»/ e g (ke) To rotate a circular table
= o . . N
o ) For other | When Ma i <Selection of size> (@)
E § -, 5 Shape of lLmped load: Diso . g sﬁ;g o | ai gr?i?ica%ltsl;y (Determine the resistance torque Tr. 2
e f % Diameter of disc d(m) | I=Mi-£2+Mi-Ks +M2'§ see K2 | small as Tr=KXFaxL
s 3 g Length of arm £(m) ! , de | Shown gco_mpﬁ\red 'éOtM‘r Consider that the allowance coefficient K is 2. - 2
g E ~ 3 |ledorlmedoad M1 (ke) | Incase of disc Ki*=-g- | above. | 7 B8 OMER O Resistance force Fr=yXM=0.05X50x9.8=24.5(N) g
g 2 Weight of arm Ma(kg) tobe 0. Therefore, Tr=2x24.5X0.3/2=7.35(N-m) L ?;
> . . . @Determine the accelerating torque Ta. g
g Method of converting load J. to the load around the rotary actuator axis when a gear is used Ta=5xIXa (N-m) To rotate a disc g
b i Inertia moment 1(kg-m?)
No. of teeth Inertia moment of load When the gear : ) ) )
_ Load It Rotary actuator side a | around rotary actuator is larger, the Since the load has the shape of a disc, <Selection of size>
g " Load side b | axis inertia moment 1=M-D?/8=50x12/8=6.25(kg-m?2) (DDgtermme the resistance torque Tr. .
(O] Rotary Inertia moment of load a of the gear must Calculation of angular acceleration «(rad/s?) Sln_ce no external forge acts on the disc, the
actuator s IH=(T)EIL be taken into 0=60/t?=3.1416/32=0.35(rad/s?) resistance torque Tr is O.
I.(kg-m?) consideration.

a Ta=5%6.26X0.35=10.94(N-m)
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7 MPa Vane Type Rotary Actuator

@Determine the accelerating torque Ta.
Ta=5XIXa (N-m)
Calculation of inertia moment I(kg-m?2)
Since the load has the shape of a disc,
I=M-D2/8=100x0.52/8=3.13(kg-m?)
Calculation of angular acceleration o (rad/s?)
a=6/12=3.1416/52=0.13(rad/s?)
Ta=5X%3.13x0.13=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=6/1=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=1/2Iw0?=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 0.22t0 6 0.54t0 18
70RV 15 0.22t0 6 0.54 t0 18
70RV 20 0.23t0 6 0.54t0 18
70RV 30 05t09 0.54to 27
70RV 100 0.6t09 0.67 to 27
70RV 200 0.75t0 9 0.811t0 27
70RV 400 1t018 1.08 to 54
70RV 700 1.8t0 18 1.35t0 54

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

90° 180°
70RV 10 0.18t0 6 0.36to 12
70RV 15 0.18t0 6 0.36to 12
70RV 20 0.18t0 6 0.36to 12
70RV 30 0.18t0 9 0.36t0 18
70RV 100 0.22t0 9 0.45t0 18
70RV 200 0.27t0 9 0.54t0 18
70RV 400 0.36to 18 0.72t0 36
70RV 700 0.45t0 18 0.9to0 36

Setting of Rotating Time

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
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 gctuator. Use_a thrust
otary actuator 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
tead  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.

A\CAUTION

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

Thrust bearing

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

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

@ \When 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
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. 5)

Vane type
rotary actuator

®\\hen 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
Stopper W@E
energy. If the load exceeds
the allowable energy, the

Vane type
rotary actuator
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