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Rotary actuator piston type for swing motion offers efficient

use of space.

RAP series

A 360° swing angle specification has been added to the series.

The [14mm [0.157in.] compact sensor switch is now mountable for improved convenience.

W Wide variation offers 4 kinds of torque and 5 kinds of swing angles.

RAP1

@®Nominal torque  0.098N-m [0.072ft.Ibf]

RAPS

@®Nominal torque  0.49N-m [0.36ft. Ibf]

@Swing angle 90° Connection
gang -

\<|’||“|y

[0.72t.bf]

‘ @Swing angle 100°
et
4 - N v
ol .:'|
|
@Swing angle 180°
e
_ N
RAP10 RAP20 * S
@Nominal torque  0.981N-m @Nominal torqgue  1.961N.m

[1.45ft Ibf]

o

@®Swing angle 190°

@®Swing ang

(@)

M Koganei’s own original double-rack method
achieves a no-backlash and no-leak construction.
Mo backlash is obtained by a rack constantly pushed at the end of the
swing. Moreover, use of a separate-type piston construction that
avoids interference with the loads caused by the backpressured rack,

etc., means no air leakage.

M Square type emphasizes space efficiency;
trim body design allows for single-plane piping.

Easily mountable square body and piping concentrated in a single

plane result in high space efficiency.

i lrj_>
3% [

S

Il Optional settings further expand the range of

rotary actuator applications.
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The (J4mm [0.157in.] compact sensor A double rod specification and stainless
switch can easily detect the position of  rod specification are also available.

the end of the swing.

The sensor switch is available in the
solid state type and reed switch type.



ROTARY ACTUATORS

Symbol

>
>

Specifications
s el RAP[]1 RAP[]5 RAP[]10 RAP[]20
Operation type Double acting piston type (Rack and pinion construction)
Effective torque Now! N-m [ft.Ibf] 0.078 [0.058] | 0.373 [0.275] | 0.883 [0.651] | 1.863 [1.374]

RAP[J-90 g0°

RAP[J-100 100°
Swing angle (Tolerance ’%U') RAP[J-180 180°

RAP[J-190 190°

RAP[J-360 360°
Media Air
Port size M5 X0.8 Rec1/8
Rod diameter mm [in.] 4 [0.157] 6 [0.236] 8[0.315] | 10 [0.394]
Operating pressure range MPa [psi.] 0.15~0.7 [22~102] 0.06~0.7 [9~102]
Proof pressure MPa [psi.] 1.03 [149]
Operating temperature range °C [°F] 0~50 [32~122]
Allowable energy J [inIbf] 0.001 [0.009] 0.003 [0.027] 0.008 [0.071] 0.015 [0.133]
Allowable radial load N [Ibf.] 1.5[0.34] 2.5 [0.56] 4.3[0.97] 8.0 [1.80]
Allowable thrust load Not2 N [Ibf.] 0.08 [0.018] 0.13 [0.029] 0.22 [0.049] 0.40 [0.090]
Lubrication Mot required
Cushion None

Motes: 1. Values are obtained when the air pressure is 0.5MPa [73psi.].
2. Numerical values are reference values, not guaranteed values. For details, see p.1231.

Mass
. ]
g [oz.]
Additional mass
Main body - -
Model sl Double rod  |With sensor switch
specification specification
RAP1-90,100 83 [2.93]
RAP1-180,190 101 [3.56] 2[0.07]
RAP1-360 148 [5.22]
RAP5-90,100 212 [7.48]
RAP5-180,190 260 [9.17] 4[0.14] With 1 sensor
RAP5-360 375 [13.23] switch: 24 [0.85]
RAP10-90,100 300 [10.58] With 2 sensor
RAP10-180,190 380 [13.40] 10[0.35] | Switches: 46 [1.59]
RAP10-360 538 [18.98]
RAP20-90,100 500 [17.64]
RAP20-180,190 614 [21.66] 16 [0.56]
RAP20-360 870 [30.69]

Calculation example: Mass of RAP1-180 with double rod and 1 sensor switch;
101+2+24=127g [4.480z.]
Motes: 1. The additional mass of the sensor switch is the mass of the sensor holder
and the sensor body only, and does not include the lead wire mass.
2. The mass remains the same even with different materials for the rod.
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Output Characteristic (Effective Torque)

@RAP[ 1, RAP[ 5

N*m
0.6 ——RAPS
0.4
S o2
=
2 / __—RAP1
D \ .
2 o008 7
5 008
E 0.04 —
I~
0.02 Vd
0.01
0 01 02 03 04 05 06 07
Air pressure MPa
@RAP[]10, RAP[]20
N*m
6
4
F RAP20
5. 2 = '
8 ’ 1 _L—RAP10
2 o8 e
g 06
& 7
b e
P
02
0.1
0 01 02 03 04 05 06 07
Air pressure MPa
1N-m =0.7376ftIbf  1MPa = 145psi.
@Effective torque N-m [ft - Ibf]
Air pressure  MPa [psi.]
Model
0.2[29] | 0.3[44] | 0.4 (58] | 0.5 [73] | 0.6 [87] [0.7 [102]
— 0.025 | 0.042 | 0.060 | 0.078 | 0.096 | 0.108
[0.018] | [0.031] | [0.044] | [0.058] | [0.071] | [0.080]
oAPE 0.108 | 0.196 | 0.284 | 0.373 | 0.451 | 0.539
[0.080] | [0.145] | [0.209] | [0.275] | [0.333] | [0.398]
0.294 | 0.441 | 0.657 | 0.883 | 1.108 | 1.334
RAP10 [0.217] | [0.325] | [0.485] | [0.651] | [0.817] | [0.984]
0588 | 0.981 | 1.422 | 1.863 | 2.295 | 2.746
RAP20 [0.434] | [0.724] | [1.049] | [1.374] | [1.693] | [2.025]

Calculation of air flow rate and alr consumption

The top-right graphs show the air consumption during 1 cycle of the rotary
actuator.

The actual air flow rate and consumption required can be found through the
following calculations.

@Finding the air flow rate
(For selecting F.R.L., valves, etc.)

7 D? 60  P+0.1013
=7 X% Xoots

60 _ P+0.1013
or Qr=a X~ —X 51013

Q X108

X108

@Finding the air consumption

= D2 P+0.1013
Q2—TXLX2XHXW

P+0.1013
0.1013

£ /min (ANR)
£ /min (ANR)

X10%

or Qe=qgX2XnX X10®

Q1 - Air flow rate
Qz . Air consumption
D : Cylinder bore size mm

L : Cylinder stroke mm

g : Cylinder internal capacity (one side cylinder only) mm3
t : Time required for cylinder to travel 1 stroke s
n : Number of cylinder reciprocations per minute times/min
P

.- Pressure MPa
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Air Flow Rate and Air Consumption
.

@®RAP[]11, RAP[]5

cm?icycle (ANR) RAPS5-360
30 —
60 = _,...4%'—180
40 e = e | |
& el RAP1-360
£ i — AP 180
a 1-1
—_— "1
AR — e |
o e = — RAP1-90
—
o g — —=
o il =
< * L
-
2
1
0 01 02 03 04 05 06 07
Air pressure MPa
@®RAP[]10, RAP[]20
emi/cycle (ANR)
600
400 = R:"-\Pr_lﬂ-Sﬁo
5 RAP10-360
% 200 /,.-’ === RAPZ0-180
E L= _lrapio-180
3 100 f HAP2!0-90
g 60 I = RAP10-90
=40 e ==
<
20 -
10
0 01 02 03 04 05 06 07
Air pressure MPa
1em3feycle = 0.0610in3kcycle  1MPa = 145psi.
@Cylinder bore size and stroke mm [in.]
Model
) RAP[1 RAP[]5 | RAP[]10 | RAP[I20
Swing angle
90° 10X72 16X9.5 20X12.6 25X15.7
[0.394 X0.283] | [0.630 X 0.374] | [0.787 X 0.496] | [0.984 X0.618]
100° 10X8.0 16X10.6 20X14.0 25X17.5
[0.3940.315] | [0.630€0.417] | [0.787 X0.551] | [0.984 X0.688]
180° 10X14.4 16X19.0 20X25.2 25X31.4
[0.394 X 0.567] | [0.630X0.748] | [0.787 X0.992] | [0.984 X1.236]
190° 10X15.2 16 X201 20X26.5 25X33.2
[0.3940.598] | [0.6300.791] | [0.787 X 1.043] | [0.984 X1.307]
360° 10X28.8 16 X38.0 20X50.4 25X62.8
[0.3941.134] | [0.630 % 1.496] | [0.787 X 1.984] | [0.984 X2.472]

@Finding the air flow rate
(For selecting F.R.L., valves, etc.)

., mDb2_ ,.,60_ P'+14.696 1
Q=g AL AR ress e
B0 P'+14.696 1
or Qi'=q'X X786 1728
@Finding the air consumption
| PR P'4-14.696 1

P'4+14.696 1
14.696 1728

ft2/min (ANR)#

Q2" Air consumption ft3/min (ANR)#*

D' I Cylinder bore size in.

or Qz'=qg'X2XnX

Qi' . Air flow rate

L' I Cylinder stroke in.

q' : Cylinder internal capacity (one side cylinder only) in?
t : Time required for cylinder to travel 1 stroke sec.

n . Number of cylinder reciprocations per minute times/min.
P* . Pressure psi

# Refer to p.54 for an explanation of ANR.



Inner Construction and Major Parts

@ Standard specification

RAPLI1, RAP[]5

Body
End cover Cover
A
|
N
Rack M
Plston
Pisten seal

RAP[]10, RAP[]20

Body
End cover

Cover

Rack

@With magnet specification

RAPS[ ][]

Body

End cover |

\\\Eﬂﬁ

Piston

Piston seal

O-ring
Magnet
Magnet holder

Piston seal

Section A-A'

Rod pinion

Rod bushing
R

Section A-A'

Rod pinlon
Bearing

Rod cover

Section A-A'

Rod pinion

od bushing (RAPS1, RAPSS)
Bearing (RAFS10, RAPS20)

Rod cover

Major Parts and Materials

Parts Materials
Main body Aluminum (anodized)
Rod pinion Steel (S45C) or stainless steel (SUS304)
Rack
- Plastic
Piston
Piston seal Synthetic rubber (NBR)

Seals
L ]
ltemn O-ing Piston seal

Model Qty 2 2
RAP[1 IN10 PPY-10
RAP[]S IN16 PPY-16
RAP[]10 IN20 PPY-20
RAP[J20 D $25X ¢1.5 PPY-25
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Order Codes

RAP, RAPS

Rotary Actuator Piston Type

M Specification Il Nominal torque [l Swing angle M Rod type M Rod material M Sensor switch
(Model, lead wire length, and quantity)
—@Lead wire length
Standard Mo sensor AL 1090mm
specification ® 1:0098N-m | 90° 190° Single rod type  |Blank : Steel switch = [3in.]
_ [0.0721tIbf] e =3 S : Stainless Bi=:3000mm
ey gt @ 5:0.49N-m Y i steel s [118in]
[0.36ft.Ibf] \®/ ﬁ @) —Number of sensor
a. | @10 : 0.981N-m 'a | switches
g [0.72ft:1bf] -1 1: With 1 sensor switch
@®20: 1.961N-m 2:: With 2 sensor switches
[1.45ft-Ibf]
With magnet
specification 100° 360° Double rod type With Zc130 With CS5T
b =
iia G ( )
o /NG 7 || #
‘ ! ~— Lﬁ" >
e [Zemo]| | [essr]
@ Solid state type @ Reed switeh type
Note: Maanet for @ \Vithindicator lamp @ Without indicator
s;ngsor switch 180° .BG"ON‘?BV lamp
ke 'I!‘ : @2 ead wire @0c5~28v
e /"“' T \ @ AC85~115V
standksiel o With ZC153 With CS11T
specification.
-
> =
& u:‘f
[ -Zc153 | [ -es11T |
@ Solid state type @Re=d switch type
@ \Vithindicator lamp @ With indicator lamp
@0C45~28V @0C10~28V
@ 3-ead wire
Basic model ‘r
-90
1 -ZC130
-100
RAP s g 180 D ki ol B
10 -CS5T B 2
-190
20 -CS11T
-360

1227

#For the order
codes of sensor
switches only,
see p.1230.



Dimensions of RAP[]1 (mm)

3 2-¢3.4, (@] BAPS1-90
RAPl:h' Swmg angle ¢ 6.5 Counterbore, Depth3.3 75 Sensor (1) |CED RAPS1-18
(both sides) \ ‘ ‘ RAPS1-36
wue) % ﬁing angle O1)°
G
I_LL’___LI_.. o]
-
10£0.1 noxoa Sensor (1)
7.5 30 75 A
B105, B &
b 4h8 §010 'T 3.6 Remark
1=
@ | ® ¥ 2 5 |
8 1 H- g = =
(loeTelh gl 1
21 Note/ |i: ol n M
L o =@
| | #4h8 5pis 3.6 2-M5 Depth4
$105,
Remark: No key available in RAP[]1.
Mote: A counterbore for machining process is located here.
It does not hinder use of the product.
Code
A B Cc D
Model
RAP[J1-90 90
48 17 31
RAP[J1-100 100
RAP[]1-180 180
60 23 37
RAP[]1-190 190
RAP[]1-360 a8 a7 51 360
Dimensions of RAP[ 15 mm)
2-$55,
-| Swing anale ¢ 9.5 Counterbore, Depth5.4 7.5 Sensor (1) r,\1 RAPS5-90
RAP[ |5 T s i N apse e
| RAPS5-36
T LI
Gl 15 )
w) G?‘*’i 2. Swing angle Dﬂ)u
Qi
B OEF | nowas 4
o
14401 14+0.1 Sensor (1 )
7.5 45 75 A
#1480, B c
$6h8 S 55 Remark
I |
=
w
o S @ D N ©
o o e : = 2}
8 e | [(Rel)
g I T
= i
55 16 2-Ac 1/8

Remark: No key available in RAP[IS.

Mote: A counterbore for machining process is located here.

It does not hinder use of the product.

Code

A B c D
Model
RAPL !5-90

O 62 22.5 39.5 .

RAP[]5-100 100
RAP[]5-180 180

78 275 50.5
RAP[]5-190 190
RAP[]5-360 116 47 69 360
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Dimensions of RAP[]10 mm)

-| Swing anagle 4-M4 Depth? (both sides) 75 Sensor (1) m RAPS10-9
RAP[_]10 1 r et
R

i

| RAPS10-3
- =
= ok
e Ha
E‘f S' Swing angle D+EU
(=} =
H \f-"u
o
al 1
o«
-3
Sensor (Il )
7.5 49 7.5
#1685 B c
Ny $8h7 30 T 9.2
ﬂ o 8 ﬂ i
g = T Gl ©
o | il @ Ay WV vI
< Rl — I o e h & ; b
i e) s || lo | [Rel
T i 1= TTT]
MNote A1 © ik 3
o 7|l g i e il
Ll Ll -
| | #8h7 35 92 14 | 2-Ac 18
Note: A counterbore for ¢ 16357
machining process is Code
located here. It does 53, Model A B c D
not hinder use of the = q
RAPL[10-90 0
product 73 26.5 465 —— —
RAP[]10-100 100
_ RAP[]10-180 180
Key (included) 95 35.9 59.1 —
RAP[]10-190 190
RAP[]10-360 143 59 84 360
Dimensions of RAP[ 120 mm)
4-M5 Depth 8 (both sides) 7.5 Sensor ()
-[ Swing angle m (@] FAPS20-9
RAP[ 20 i / cAD N
P et RAPS20-3
G
g oA
o z Swing angle DT
g G
3
T
B
2410.1|2440.1 Sensor (1)
7.5 59 7.5 A
#2045 ‘ 5 c
L, |p10n7 80 T 1.2
| &
L\!* 8
e © )
o
o o T
2 ¥ HE
- i o w L]= ] [
@ ! Ly ||| o it
LLJ il L
%1007 Juss 11.2 20 2-Re 1/8
Mote: A counterbore for 2
Py ; #2055
machining process is .
located here. It does i Code
not hinder use of the A B c D
product. focsl
RAP[]20-90 87 3.1 53.9 90
RAP[]20-100 ' ' 100
Key (Included)
RAP[]20-180 180
113 45 68 —
RAP[]20-190 190
RAP[]20-360 172 73 99 360

1229



SENSOR SWITCHES

Solid State Type, Reed Switch Type

Order Codes for Sensor Switches

| Sensor switch model | |

Lead wire length |

Holder/nominal torque |

Solid state  2-lead with indicator
s Wi lamp DClo~28V | ZC130 | il
Solid state  3-lead with indicator 1
type wire lamp DC4.5~28V | ze13 A | Aaps 5 Il
Reed switch 2-lead without DCs5 ~28V | CS5T B 10
type wire  Indicator lamp ACB5~115V | 20 1]
Reed switch 2-lead with indicator
e Sk e DCl0~28V | csnT
@ For details of sensor switches, see p.1544. l l l
A I 1000mm Blank: No holder Blank : No holder
@ Order codes for holder only Nominal torque [3gin.] -RAPS:With holder 1: For RAPS1
1 B : 3000mm 5! For RAPSS
[118in.] 10 : For RAPS10

C1-RAPS g =
20

20 : For RAPS20
Mote: If ordering with holder,
enter the nominal torque.

Swing End Detection and Mounting Location of Sensor Switch

When the sensor switch is mounted in the location shown in the diagram, the
magnet comes to the maximum sensing location of the sensor switch at the end of
the swing. At this time, the sensor switch A operates at the end of the swing in the A

direction, and sensor switch B operates at the end of the swing in the B direction
X

Sensor switch A

Sensor switch B
%

Notes: 1. Do not mount the sensor switch in the reverse direction.
2. When an external stopper, etc., resfricts the swing angle, note that there may be
cases where the sensor switch does not operate within the above adjusting range

mm [in.]
X ! Maximum sensing location
Model
ZC130,ZC153 CS5T CsSNT
RAPS1 6.5 [0.256] 5.0 [0.197] | 8.5 [0.335]
RAPS5 7.0 [0.276] 5.5[0.217] | 9.0 [0.354]
RAPS10
6.5 [0.256) 5.0 [0.197] | 8.5 [0.335]
RAPS20

Sensor Switch Operating Range and Response Differential

Sensor switch

End cover Body Magnet Cover

| L]
2
DNl OFF
C (Response differentlal)
CﬁF cﬁq C (Response differential)
mm [in.]
cs5TL] cs11T zc10JOOd
Operating range £ | Resporse dfferential €| Operafing range £ | Response differential C | Operating range £ |Response difererial C
47~1048 1.4 [0.055] 6.8~8.5 1.4 [0.055] 1.5~47 0.3[0.012]
[0.185~0.425]| orless |[0.268~0.374] orless  |[0.059~0.185]| or less

Remark: The above table shows reference values.

@ When use of an external stopper restricts the swing angle, 2 sensor switches
can be used up to the angle (& ) shown below. The recommended type of
the sensor switch is a solid state sensor switch for its short operating range.

D : Swing angle
=| starting point & : Range where sensor switch

=" of swing cannot detect
= «: Range where sensor switch
; can detect

Model Swing angle giics o

90° 17°

100° 22"

RAPS1 180° = 62°
180° 67°

360° 100° 130°

90° 24°

100° 29°

RAPSS5 180° = 69°
180° 74°

360° 170° 95°

90° 29°

100° 32° 34°

RAPS10 18o° 70°
190° 40° 75°

360° 220° 70°

g0° 32°

100° 26° 37°

RAPS20 180° 50°
180° 80° §5°

360° 250° §5°

Mote: Two sensor switches may be ON at the same time when the angle
adjustment is set to this value or below.
Remark: For the use of reed switch type sensor switches, or for swing
starting points other than those listed above, consult us.

@ Cautlon when Installing a sensor switch on the actuator

Model marking surface

In the ZC type sensor switches, the
opposite side from the model marking
surface is the sensing surface side. Mount
it so that the cylinder magnet comes to the

sensing surface side.
Sensing surface
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Handling Instructions and Precautions

Selection and Installation

1. When selecting a model, calculate the

torque and kinetic energy according to
“Model Selection Procedure” on p.43 to
p.52.
The inertia load becomes larger when the
load mass is large, or during high operating
speeds, and it may exceed the rotary
actuator's allowable kinetic energy. In this
case, install a shock absorber to prevent
the rotary actuator from being directly
applied to inertia force.

. The positional relationship between the
swing angle and the key (or flat surface of
the rod) is as shown in the diagram below.
Even though the swing angle allowance is
within the range of specification angles,
install an external stopper, etc., to maintain
accurate positioning.

Leftswingend Starting point of swing

—Port A

—PortB

Right swing end

Installation

1. While any mounting direction is allowed,

avoid application that apply the load on the
axial direction (thrust). Install external
devices, such as bearings, to receive thrust
load.

. Install a rotary actuator so that the rotation

center of the load align with the rotary
actuator's rod center. When the rotation
center cannot align with the rod center, or
when moment is applied to the end of the
rod, use a flexible coupling or other devices
to carry a rotating force only.

When pressure is supplied through Port A, the rod
rotates to the left (counterclockwise direction), and
when pressure is supplied through Port B, the rod
rotates to the right (clockwise direction).

3. For the swing time of the rotary actuator
(the time it takes to reach the swing end
from beginning a start), see the table below
as a guide.

@ 5Swing time at air pressure 0.5MPa with no load o

Swing angle
Model
g0° ([ 100° | 180° | 190° | 360°
RAP[I1 0.3~0.6
RAP[IS 0.2~0.5 0.3~1.0 |0.3~08
RAP[]10 0.3~1.0
RAP[]20 0.2~2.0 0.3~2.0 |04~12

Motes 1. Excessively high kinetic energy could
damage the rod of the rotary actuator.
Always use within the allowable energy.
2.For details about kinetic energy, see
Koganei's “Criteria for Selection.”
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Note : Since thrust load, load moment, eccentricity

of the rotating rod, or an excessive inertia
load, will cause defective rotary actuator
operation, or damage to the rod, always
take appropriate counter-measures.
Moreover, consult us about RAP[J1 and
RAP[]5 bearing specifications.

4

® General precautions

Always thoroughly blow off (use compressed
air) the tubing before connecting it to the rotary

actuator. Entering metal chips, sealing tape,
rust, etc., generated during piping work could
result in air leaks or other defective operation.

Atmosphere

1. If using in locations subject to dripping
water, dripping oil, etc., or to large amounts
of dust, use a cover to protect the unit.

2. The product cannot be used when the
media or ambient atmosphere contains any
of the substances listed below.

Organic solvents, phosphate ester type
hydraulic oil, sulphur dioxide, chlcrine gas,
or acids, etc.

Lubrication

The product can be used without lubrication, if
lubrication is required, use Turbine Qil Class 1
(IS0 VG32) or equivalent.

Avoid using spindle oil or machine oil.

1. Use air for the media. For the use of any
other media, consult us.

2. Air used for the rotary actuator should be
clean air that contains no deteriorated
compressor oil, etc.

3. Install an air filter (filtration of a minimum 40

pum) near the rotary actuator or valve to
remove collected liquid or dust. In addition,
drain the air filter periodically.
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