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Series NR

SB
Rotary Cylinder "
Rack & Pinion—-NRP m
ASL
How to order
LOW SPEED
(NRP ) B)(S)(50) (90)[ 1 (W8H/(S) =
IGE OF
% o] bbb
TPC-
(1] Rotary Cyl. Bore Size [6] Cushion TP8'1988
N: NEW 50, 63, 80, 100 Blank : None
R: Rotary Cyl. C t Air cushion S AH
P Rack Pinion Rotation Angle
Voun o o Auto Switch
ounting Blank : N
@ | ONG DURABILITY IS B - Basi ype R WoH - Ry swich NBU
: 100° 100° W8V : Reed switch
GUARANTEED BY THE L ¢ Foottype st o5 o5 WeH : Sold ble swich ACU
INSTALLATION OF WEAR RING Axis % For non indicated angle WOV Sola tate swien
AND USE OF LOW FRICTION S‘é}"dard ) please contact us. Number of Auto Switches SE
S : Single axis Blank : 2 pcs
PACKING. W : Double axes S ipc
@ SHOCK ABSORBER CAN BE Nt ARM
INSTALLED(LOW NOISE).
@ EASY TO ADJUST ANGLE BY 3 ifi y
STOPPER. pecitications
® COMPACT DESIGN. Models NRP 50 NRP 63 NRP 80 NRP 100
Bore Size(mm) 50 63 80 100
+4 +4
Symbol Rotalon Arge standard 90, .10,
U substandard 100 5 190 "
A Qi |28 x
option @)
Theoretic Torquelkgf - cm) % 87 577 285
(based on 5 kgf/em’ )
Allowed Energy | wihout air cushion 0.475 114 152 5225
(kaf - cm) with air cushion 88 132 17.6 264
Port Size Re(PT)1/8 Re(PT)1/8 Re(PT)1/4 Rc(PT)3/8
Weight of Main 90 1.6 2.6 45 82
Body(kgf) 180° 18 31 50 9.3
Maximum Rediel Load (kgf) 20 30 40 60
Maximum Thrust Load (kgf) 50 60 90 100
Rolafion Timefseo) \ based on 90 02~2 02~3 02~ 4 02~5
Fluid Air(Non—lube)
Pressure(kgf/cm) 1502
Temperature - C(F) 0 ~ 60C(0~140°F)
Action Double operating
Tolerance of rotation angle 0~ +4
Auto switch type WEH W8V
WOH, WOV
551
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Series NR
Construction/Parts List

®

Double shaft type

7720 V7

i

Parts List

No. Description Material Note
@® | Body Aluminum alloy
(%) Cover(right) Aluminum alloy
® | Coverlleft) Aluminum alloy
o Piston Stainless steel
Piston(100°, 190°) Stainless steel Option
e Shaft Aluminum alloy
Shaft(double) Aluminum alloy Option
(6] Rack Carbon steel
(7] Bearing retainer Aluminum alloy
® | Slider Resin
® | Tube gasket Rubber
® Connecring screw Carbon steel
@ Bearing Bearing steel
® Parallel key Carbon steel
® Piston packing Rubber
(2] Spring pin Steel wire
® Plush bolt Carbon steel
(6] Bolt-hex socket Steel wire
@ Spring washer Steel wire
® | Cushion valve o-ring Rubber
® | Cushion valve Rolled steel
20) Cushion packing Rubber
@ | Magnet Magnet type

552
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Series NR

g 50 (mm) SB
2—Air cushion NF
/ Rotation angle 90° 180°
] ASL
‘ 048 ‘ 2X4-M8x 1.25 DP8 LOW SPEED
(4 points positioned CYI.| ER
on the opposite surface)
e
D END
e
175 725(n9) Double shaft type TPC-
] 215(g6) | | -
59030 ‘715:7 A f SAH
Ql v
16 16 Ul ®s
) G- -0 NBU
| @,;\@me 3 e o
2-Re(PT1/8 Al — @ %] i ACU
Air port :ﬂ ‘ N e
8 s 046 SE
L oés 215(g6)
D14q
\%\m 1102 ARM
g 63 (mm)
2—Air cushion
/ Rotation angle 90° 180°
L 176 224.5
DéO ‘ \
- 2X4-M10%x1.5 DP12
(4 points positioned
on the opposite surface)
2% 23009) Double shaft type
‘ CILCN o
6 9030 :
175 175 | RS
I N m' !
1 = ‘
c—— % T
2-Re(PTN/8 A=t —— ‘
Air port — A1 b ‘
= |
| 9 T «~ !
; i - = JE
L 077
217(g6)
o
<76
‘ o1 3.32

553
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Series NR

@ 80

2-Air cushion Rotation angle 90° 180°
; L 202 244
==
N
I
2X4-M12%1.75
072 DP13
(4 points positioned
on the opposite surface)
35(h9) Double shaft type
220(g6) )
6-0os0 ﬁ’ i
3|2
22 22 ‘
. 1= —
—— s i \ 5
de———D e
2-Re(PT)1/4—] 1 | | !
Air port — T ‘
| ] .
= 0 T
11 11 © 1
. 9 []
220(g6)
920
|| o155
g 1 O O (mm)
Rotation angle 90° 180°

2—Air cushion

[ L 260 326
|

0115 085 2X4-M12Xx1.75 DP14
(4 points positioned
on the opposite surface)
239(h9)
Double shaft type
225(g6) 1)
0
8*0 036
< (=23
< 0

172
202

©

2-Rc(PT)3/8 /

Air port

24 24

225(g6)

D24

s 0
01902

554
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Series NR

g 50 (mm) SB
2-Air cushion NF
2x2-C3 4-29
XA ; / Rotation angle 90° 180°
1@ U % 5 IR ‘ A 212 245 m
83 @ B 236 269
O é\‘i}@/q o ‘ ASL
2x4-M8x1.25 DR8
Li‘ (4 points positioneS‘d % LOW PEED
A on the opposite surfac‘e) CYLl ER
B
B
D END
e
TPC-
@25(h9)
‘llé‘ 215(g6) SAH
0
| 5 -0030 P
n @ n \ Qg NBU
Hi—l 5 © 1 g- s ACU
I |
2—Rc(PT)1/8J’% ****** =9 L[
Air port e = o)
ir pol i i = p 3\ 1 SE
‘ \Birhﬁ‘ — i ‘:T!—!T‘ T
3 16 ARM
g 63 (mm)
2-Air cushion Rotation angle 90° 180°
2X2—C3\ 4-211 / ‘ A 247 295.5
77@ E%E 1 - 7}:‘] @ B 275 323.5
Rl —-——{—- —+ -t —-T
(& B —8 ©
‘ \2x4 M10% 1.5 DP{2
(4 points positioned
on the opposite surface)
B
195 @30(h9)
| ‘ 217(g6) ©
‘ ‘ S-g.oso
| D &<
|
| 9 =
iiiiii ———
2-Rc(PT)1/8 ———— —+
Air port ‘ u,::
|
‘ —
wn
555
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Series NR
@ 80

(mm)

2-Air cushion Rotation angle 90° 180°
2x2-C3~\ 4-213 A 274 318
o HE B 316 360

) |

k2X4-M12X1.75
‘ or2 ‘ DP13
A (4 points positioned
on the opposite surface)
B |
@35(h9)
225 220(g6)
wn
6 0020
2 , 22 [ 22
3 © 1 @ + ¢«
o > < A
e o
2-Re(PT)1/4_1 L 4
Airport —r] ] 2 @
e o
KE R 2
«© 070
093

@ 100

(mm)

4-013 2—Air cushion
ZXZ_CS\ [ / ‘ Rotation angle 90° 180°

® A 347 413
o N( B 389 455
|
" @‘
2X4-M12X1 .7LDPL
(4 points positioned
A on the opposite s;urface)
B
@39(h9)
225(g6) o
0
8 -0.030
24 24 32

11— L I - @

2-Re(PT)3/8 /[

Air port I — T _
— i %
& 1

© 086
0113

—»4 14
172

i
|
189.5

e.i.0

74
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Series NR

SB
Rotary Cylinder "
Rack & Pinion Compact type—NRC m
How to order ASL
0
W20 (90
b
i WBH : Reed switch }58:1988
(1] Rotary cyl. Size i
N : New 12,15,20,30 W8V  : Reed switch
R : Rolary cyl WOH : Solid state auto switch
C + Compact Rotation Angle WOV : Sold siate auio swich | SAH
90: 90° )
Axi v [6] Number of Auto Switches
« RACK AND PINION TYPE 2k 180+ 180 k2 NBU
. S : Single axis Auto Switch pc
BACKLASH IS MINIMIZED TO W : Double axes B Lo N :Npcs ACU
DETERMINE THE POSITION, INHIGH
PRECISION BY USING DOUBLE RACK SE
 POSSIBLE TO CANTROL ANGLE AS ARM
WELL AS CUSHION STROKE Specifications
» AUTO SWITCH IS ATTACHABLE FOR
Models NRC 12 NRC 15 NRC 20 NRC 30
DETECTING OPENING AND Bore Size(mm) 10 13 18 20
CLOSING Rotation Angle and Regulating 90+5
Range(* ) 180+5
) adjusting bolt attached Urethane
Cushion
shock absorber aftached Shock absorber
Theortic Torque (kgf - cm)
(based on P=5 Kgf/crm) 353 7.96 2036 286
Symbol Alowed Energy | without cushion 0.07 0.12 0.24 0.46
(kgf - cm) | shock absorter afached 0.7 1.2 25 38
Air Supply port size M5 M5 PT 1/8 PT 1/8
Maximum Radial Load (kgf) 15 2 5 8
Maximum thrust Load (kgf) 1.6 2 5 10
Rotation Time | aojusting bolt affached| 0.2 ~ Q7 02~ 07 02 ~1 02 ~1
(5e0) besed on 90' | shock ebsorber ateched | 0.2 ~ 0.5 02 ~ 05 02~ 07 02~ 07
Fluid air
Pressure 1.5 ~ 7.1kgf/cmi(21~101psi)
Lubrication unnecessary
Temperature - C(F) 0 ~ 60T(0~140°F)
Action Double operating
) W8H,WIH
Auto switch type WaY. Wov
557
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Series NR

Construction/Parts List

.

©)

i
AL T

\/&Z

i

e 1 i

/ | L D)

i

D
\gJ

558

A

77 )"/N 7 7, =
[ ] 7 l
L JJ J Z[!Jég Double shaft type

Parts List

No. Description Material Note
(1) Body-rotary Aluminum alloy
(2} Cover-end Aluminum alloy
e Cover—port Aluminum alloy
o Cover—shaft Aluminum alloy
(5] Piston-rack Stainless steel
(6} Shaft-rotary Carbon steel
(7] Stopper—adjust Stainless steel
(8] Seal washer NBR+carbon steel
(0] Nut-seal Carbon steel
(0] Cushion Urethane

(1] Magnet Magnet type
® Wear ring Resin

® Piston packing NBR

® O-ring NBR

® O-ring NBR

® Bearing—ball Bearing steel
(17] Hex socket bolt Carbon steel
® Bolt-hex socket Carbon steel
® Shock absorber - Option
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Series NR

g 12 (mm) SB
NF

ASL

I SPEED
ICQLI ER

y s i

1 10 F
MAX = 9 o 7] o TPC-
2-M6x0.75 4 il
! 5 i
————1'] | %’%@% & 2 SAH
© ® (¢)
” 17 AR BONT NBU
3(H9) HOLE DP2 15.4 0.6
ek & (Single Axis) (Dual Axes) ACU

3(H9) DP2

% | ARM
g 15 (mm)
65(180':84)
33(180°:42.5)
L%b
il A
4] S
o |
& ﬁiﬂ o
214(h9)
5.5 26(17)
4
E =
MAX =11.5 5 N B u
2-M8x1.0 o Ll Ll
: % E @ = y < ®
— — — L S| } B o4 |
© © T ﬂ € ’{\ﬁ ®
I
2-M5x0.8
225 AR PORT 2 MJ
23(H9) HOLE DP? 176 0.6 (Single Axis) (Dual Axes)
2-M5x0.8 THRU 9
2-08 DCB DP4.2
&
[=]
B
n o | 2
< 5
é@ o
o)
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Series NR

Q 20 (mm)

98(180":121)
49(180°:60.5)

@25(h9)
210(f7)
»ﬂ—j— o 4(N9) o
o o )
2=-M10x1.0 ‘ , 0|
2
R
o o
2-Rc 1/8
AIR PORT
50
@4(H9) HOLE DP2.5 27 1
2-M8x1.25 THRU 13.5

2-@11DCB DP6.5 - 0]
b

g5 (Single Axis) (Dual Axes)
=
PP PN

D D) B L
D=

Q 30 (mm)

118(180°:182)
59(180°:66) 7@@
49 Qo
4-=M5x0.8 DP6 q, s
o
O i o
IR b
230(h0)
212(f7)
135 . 4(N9) o
MAX = 17 ] 8 § o o S ‘ o
W
: = OO0
° o - ¢ ©
2-Re 1/8
347 AnsdRr | 9o MJ
4-M5x0.8 DP6 zg
2-M10x1.5 THRU o
5-14'008 DP8.7 e . * 7
o Y
& ’ .
. |2 (Single Axis) (Dual Axes)
2
E
-
f} &
R

@4(H9) HOLE DP2.5,

560
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Series NR

SB
Rotary Cylinder "
Rack & Pinion Table type—NRT m
« REVOLVING ROTARY CYLINDER, DOUBLE PISTON TYPE(RACK AND PINION). | ASL
« SHOCK ABSORBER CAN BE INSTALLED. o
« WIRING IS HANDLED IN SINGLE METHOD BY MIDDLE EMPTY AXIS. CYLINDER

« IT IS POSSIBLE TO REGULATE ANGLE AS WELL AS CUSHION STROKE.
+ AN AUTO SWITCH CAN BE ATTACHED TO DETECT OPENING AND CLOSING.
+ SMOOTH OPERATION AND HIGH POWER.

A
B

» HIGH PRECISION. Symbol
« AVARIETY OF MOUNTING OPTIONS. ; i SAH
NBU
How to order ACU

5
[IJROTARY CYL. Shock Absorber W8V : Reed switch ARM
N NEW Blank : Adjusting bolt WOH = Solid state switch
R : Rotary Cyl. S : Shock Absorber WOV : Solid state switch
T : Table
Auto Switch Number of Auto Switches
Size Blank : None Blank : 2 pcs
30,50, 70,100 WeH : Reed swiich S ipc
N :Npcs
Specifications
Models NRT 30 NRT 50 NRT 70 NRT 100
Bore Size (mm) 2 X @22 2 X (@25 2 X (28 2 X (@32
Rotation Angle (*) 0 ~ 190°
Oustion adjusting bolt attached Urethane
shock absorber atiached Shock absorber
Theoretic Torque (kg - cm) 31.3 515 75.4 1025
Alowed Energy | without cushion 0.49 0.78 2.33 310
(kgf - cm) shock absoroer afached 1.041 2.639 9.68 14.08
Air Supply port size PT1/8
Weight (g) 1,310 2,030 3110 4300
Meaximum Radial Load (kgf) 20 32 34 40
Maximum Thrust Load (kgf) 37 46 49 72
Rotation Time: adusiing bof attached| 0.2 ~ 1.0 02~10 02~ 15 02~20
(sec) based on 90T [shock absorber affached| 0.2 ~ 0.7 02~ 07 02 ~10 02 ~10
Fluid Air
Pressure 0.15~1.0MPa(21~145psi)
Temperature - OF) 0 ~ 60T(0~140F)
Action Double operating
Precision Initial Value +0.05
(mm) | Aer operafion in 1 millon times +0.07
) W8H WIV
Auto switch type WaH, Wov
561
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Series NR

Structure/Parts List

562

ERY

77

Parts list

No. Description Material Note
(1) Body Aluminum alloy
(2} Port cover Aluminum alloy
o Gasket NBR

(5} End cover Aluminum alloy
(6] Piston Stainless steel
(7] Pinion Carbon steel
(8] Flange nut Carbon steel

o Adjust bolt Carbon steel
(0] Cushion pad Urethane

® Table Aluminum alloy
® Bearing retainer Aluminum alloy
(4] Magnet Magnet type

® Ball bearing Bearing steel
® Ball bearing Bearing steel
(7] Piston packing NBR

® Port o-ring NBR

® Wearing Resin

@ Seal washer NBRr+carbon steel
1] Hex socket bolt Carbon steel
(2] Hex socket bolt Carbon steel
® Hex socket bolt Carbon steel
® Steel ball Carbon steel
D Shock absorber Stainless steel Option
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Series NR

g 30 (mm) SB
8-M6x1.0 DP 9 NF
>
4-M6x1.0 DP 7 2
2-@8.6 THRU '
2-214 CBDP 8.5
BOTTOM 2-M10x1.5 DP 15
™ ASL
\ 1 - LOW SPEED
|| 5 CYLINDER
] [
T H— b
2-M12x1.0 2] DED
MAX = STOPPER BOLT
o F
SHOCK ABSORBER ATTACHED TPC-
267 SAH
265
54 o 232
2-PT1/8 [‘7
AIR PORT = - NBU
~ 2 T
) ~TF &5 ¢ T ACU
oY e | —
: u 2o ] SE
w© 5 “1
= s 12 @9 THRU 12 ARM
30 @22
70 MAX = 28 127
g 50 (mm)
8-M8x1.25 DP 11
4-M8x1.25 DP 8 o
2-10.2 THRU =3
2—-@18 CB DP 10.5 o
BOTTOM 2—-M12x1.75 DP 18 /&
2-M12x1.0 i
STOPPER BOLT
100
277
o 275
235
2-PT 1/8 ©
AIR PORT —
o = T
< L B ||
o - 1®
wl & —
& L L
;‘ 5 m‘ ‘ 210 THRU
5 5.5 2% 15.5
38 MAX = 33 152
80
563
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Series NR

8—M8x1.25 DP 12
4-M8x1.25 DP 10

2-@10.2 THRU
2-218 CBDP 10.5

/ BOTTOM 2-M12x1.75 DP 18
MAX = 71 2-M20x1.5

STOPPER BOLT

SHOCK ABSORBER ATTACHED 110
288
286
7

<l @46

T

\ N f

ROEONS) |

Q © = 1 L -
8 2‘ @15
24 17 222 17
42 MAX = 36 170
90
0
39 2 ©
a
e

g 100 (mm)

8-M10x1.5 DP 14
4-M8x1.25 DP 10

o
2-210.2 THRU &
2-@18'CBDP 10.5 e
BOTTOM 2-M12x1.75 DP 18 @77 &
+ 1 . [+
‘ & c [CQN— N
a o
. (& S
r o /e <
BV A
D2,
o \@ ]
+| b +
2-M20x1.5 —
STOPPER BOLT ‘
| 130
SHOCK ABSORBER ATTACHED o
5 oit
o) ©|
2-PT 1/8 =
‘ AIR PORT Wi
N I
5
6 & 0.0 . -l m
8
e e o I E 2
) - 3
& & S
o)
8 o @18 THRU
24 17 . @245 17
50 MAX = 36| 189
100 @ N
Rerzenz
~
©
49 2 <
o
(=]
©

564
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Series NR

€ Common cautions for rotary cylinder
Series

Please make sure to read this prior to selecting and using our
products and for detailed cautions of each series, see the
details of the respective model.

| Cautions for design

© Warning

(1) It is needed to fasten firmly so as to prevent the fixing part or
joint of rotary cylinder from being loose. Especially, it is
preferred that rotary cylinder should be fastened by the surest
way in place

(2) By attaching protective cover, it is possible to prevent any
possible injury to the operation.

(3) It may be necessary to provide decelerating circuit or shock
absorber.

(4) Rotary cylinder may be subject to the risk of malfunction if
power changes due to distortion of sliding part of machine
(5) At the time when you design circuit, it is recommended to
consider a prepare restart procedure for after an emergency

stop.

| Cautions for design

@ Danger

The use of product for the following purpose should be
avoided.

1. For the use of medical use equipment designed to treat
human body.

2. For the use of mechanical device or equipment designed
to transport or move persons.

3. For the use of mechanical device that needs the
maximum stability.

© Warning

(1) Confirm the specification.
Be sure that the products in this catalog are designed to be
used for industrial compressed air system only. When it is
used for allowed energy of load, pressure or temperature
beyond the range of specification, it may cause damage or
malfunction.

(2) Vibration and shock.
The use of rotary cylinder should be avoided to absorb the
vibration and shock of mechanical device.

(3) Concerning intermediary stop.
If at the middle of a direction control valve (3—position closed
center type), the rotary cylinder piston stops,it cannot be
precisely stopped at exact position like oil pressure because
of compressed air. Furthermore, since it is impossible to
guarantee prevention of air leakage using valve and rotary
cylinder, the stopping position may not be maintained for
long time, resulting in damage to human body or equipment.
(4)In event that the kinetic energy on the product exceeds
tolerance, be sure to install buffer.
Over energy may break product, resulting in damage to
human body, instrument or equipment.

@ Caution

(1) Confirm all specification.

Otherwise, durability may decrease and abnormal wearing or
damaging of shaft/internal parts may occur.

(2) Over load external torque exceeding the specified power to
the product should be avoided.

(3) Be sure to always increase the speed gradually by attaching
speed controller when the rotary cylinder is running.

(4) The use of the product in the low speed area beyond the
speed controlling range indicated in the product should be
avoided.

Stick slip or stopping of operation may occur due to using low
speeds.

(5) Sufficient tolerance is needed in torque
Be sure to select a model so that the required torque is less
than 70% of theoretic torque (less than 50% in the case of
variable load). If mass of load is large, andoperating speed is
fast, the inertia load gets too large exceeding the allowed
energy of rotary cylinder, so that the product may be broken
resulting in fatal injury to the operation or damage to
instruments or equipment. In this case, it is preferred to install
shock absorber so as to prevent the inertia power from being
directly applied to rotary cylinder.

(6) The use of the product using oil pressure (except NRP for
low oil pressure) should be avoided.

The product can be seriously damaged if it is used with the oil
pressure.

Cautions for selection

@ Danger

(1) Be sure to always check whether it is fixed in safety when
attaching the product.
Dropping the product or irregular operation may result in
injury.

SB

NF

ASL

LOW SPEED
CYLNDER

A
B

SAH

NBU

AcCU

SE

ARM

565
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(2) Water must be kept away from the product.
Sprinkling water to the product, washing it with water or using
it in the water should be avoided, otherwise it may cause
malfunction, resulting in injury, electric shock, fire, etc.

(3) Touching it should be avoided while the product is running.

© Warning

(1) Space for maintenance and repair should be provided.
(2) Careful handling is needed with respect to cords such as lead
wire of auto switch so as to prevent any possible damage.
(3) Putting auto switch in the external magnetic field is avoided
while rotary cylinder is running.
(4) Installation of safety valve
So as to prevent the pressure from exceeding regular
pressure, be sure to install safety valve when it is increasing
because of external power applied to rotary cylinder. Over
pressure may break the product.
(5) Modifying the product should be avoided.
(6) Fastening screw and observance of fastening torque are
needed.
Fasten screw to the recommended torque while installing.
(7) Be sure to check that the revolving direction of rotary cylinder
coincides with that of the load.
If the center of revolution does not coincide or moment
weight is applied to the point of shaft, it is needed to put
flexible coupling so that only the revolving power may be
transmitted.
So as to achieve a running condition, be sure to let the load
apply directly to shaft as described in the following diagram.

m{é.,
0

thrust
bearing

flexible coup bearing

“ole

@ Cautions

(1) Applying load exceeding twisting or bending strength to the
rotary cylinder shaft should be avoided.

566

Cautions for piping

@ Cautions

(1) Action prior to piping.
Make sure to clean piping in order to eliminate the chip, oil or
dust in a pipe.

(2) Method of using seal pipe
In event that connecting piping or fitting is performed, it is
needed to make sure to prevent the chip or sealing material
of piping screw from entering into the inside of piping.
Especially, wind it, leaving 1.5—2 threads of pipe untapped
when using seal tape.

3
/s %
Sealing tape 5
5
Wrapping direction
| Cautions for adjusting the cushion
@ Cautions

(1) It is needed to adjust cushion valve again.
At the time of delivery, though cushion is adjusted, readjusting
cushion valve installed on the cover based on the load and
running speed used is needed. In the event that cushion
valve is tumned clockwise, the orifice hole becomes smaller
and cushion becomes stronger. After adjusting, it is needed
to fasten lock nut (if any) firmly.

(2) Using cushion valve should be avoided while it is completed

closed.

Cautions for lubrication

@ Cautions

(1) No use of Lubrication
Be sure to use this product without lubrication. If needed, it
may be used with lubrication; in this case stick slip will result.
So as to operate all in air hydro type, it is needed to lubricate
turbine oil first class (without addition) ISO VG 32.
When other operating oil beyond designated model is used,
failure results.
Using machine oil and spindle oil are avoided.
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Series NR

| Cautions for air source

© Cautions

(1) It is needed to attach air filter
The use of the product should be avoided in the place in
which there are provided dust, salt, iron, powder, humidity,
organic solvent, operating oil of phosphoric acid ester type
sulfurous acid gas, chlorine gas, and the acids are contained.
With the above conditions, operation delay, sudden
deterioration of performance and reduction of durability may
occur.
(2) The use of the product should be avoided in the place
subjected to erosion.
For the equality of materials of rotary cylinder, it is needed to
check each structure diagram.
(3) The use of the auto switch should be avoided in the strong
magnetic field.
The use of the auto switch should be avoided in the place
where there are provided high current or strong magnetism.
Otherwise, it may cause malfunction. In particular, the use of
the object which may be magnetized to the arranged bracket
should be avoided.

© Danger

(1) Hazardous substances such as flammables must be
avoided.

© Warning

(1) Do not use the product in the place where dust, salt,
iron powder, humidity, organic solvent, operating oil of
phosphoric acid ester type sulfurous acid gas, chlorine
gas and the acids are contained. This condition may
cause suspension of operation, sudden deterioration
of performance and reduction of durability.

(2) Do not use the product in the place which is subject to

erosion.

For the quality of materials of rotary cylinder, refer to each
structure diagram.

(3) Auto switch must not be used in the strong magnetic

field.
Do not use auto switch in the place with high current or
strong magnetism, otherwise malfunction may occur.
Especially, don’t use object that can be magnetized to the
installed bracket.

© Cautions

(1) The use of the auto switch should be avoided together with

this product.
Otherwise, malfunction or undesired operation could resullt.
It is needed to attach air filter to an upper stream provided
near valve. It is preferred to set the filtering rate below 5um.
(2) It is needed to install following cooler, air dryer, drain catch
etc. for preparation
Malfunction of valve or other air pressure equipment may be
damaged due to compressed air with much drain.
(3) Itis preferred to set the temperature of fluid and environment
within the range of specification.
The circuit moisture could be frozen below 5C, resulting in
damage and malfunction in packing. So, it is needed to
prepare freezing phenomenon.

SB

NF

ASL

LOW SPEED
CYLNDER

A
B

SAH
| Cautions for environment for use | NBU
© Danger ACU
(1) The use of the product should be avoided in the place in
which there are provided dust, salt, iron, powder, humidity, SE
organic solvent, operating oil of phosphoric acid ester type
sulfurous acid gas, chlorine gas, and the acids are ARM
contained. With the above conditions, operation delay,
sudden deterioration of performance and reduction of
durability may occur.

(2) The over force should be applied to the auto switch or rotary
cylinder.

| Cautions for repair

@ Danger

Person who uses pace maker should be kept away from the

product within Tm.

© Warning

The repair should be performed in the sequence of the manual.

Otherwise, instrument or device may have malfunction or may

be damaged.

@ Cautions

Inspection available on demand.

Even with high durability, air pressure apparatus could have

deterioration of function. So as to prevent accident, it is

needed to check that the needed function of system is normal

with daily check.
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How to select models

Caution: Load must not exceed the allowed limit. .

In the case of using rotary cylinder, most factors are studied in the context of inertia load. Erroneous selection for shape and weight of
this inertia load, the internal parts may be broken by inertia power of load though the load required torque of rotary cylinder is not so
large. For this reason, it is necessary to select right model.

1. Use Condition

Enumerate the use conditions in * revolving angle : 6 (rad) KElslchl
consideration of attaching direction and work « rotation time : t (sec) LlolEHl
shape. « applied pressure : P (MPa)

« shape and weight of inertia load  |leitsHl
« attaching direction: horizontal or vertical
IMPa = 10.2kgf/cm”

2. Calculating the required rotation time

For selecting models, it is Given the use conditions, the rotation ~ E : allowed kinetic energy ()
?(fSlLaebée e coeed n & fime of rotary cylinder is obtained by I+ inertia moment (kgf - m’)
oroloble ange 2 the following expression, 6 revolving angle (rad)
i 90° —1.57 rad
180° — 3.14 rad
t >4/ (2XIX0%E) t : rotation time (s)
3. Selecting the quantity of torque (selecting mode)
For selecting models, torque Horizontal Vertical
necessary for revolution must ltem Rotation | Rotation Remark
be obtained to meet the . m : weight(Kgf)
object. csglitcla:%r?(%e) = Tg = 2m XL | L : distance between revolving
5 axis and load center(m)
acceleraling forque _ - o
calculation(Ty) Tp =Ixwep xK i 'ri;“shrgocrgggr(ﬁofn m)
NRP Series —+—NRP 100 - A
——NRP 80 tz)ergtdlé?% N Tp + Ty calculation(rad/s?)
4 NRPes rotary cylinder ap * (20/%)
——NRP 50 theoreiic lorque graph 1 K : safety coefficient, over 5
1800
1600 ¥ Effective torque: to be calculated within 70 % of T theoretic torque in consideration of safety rate.
1400 -
£
5 1200
2 1000 o
% 800 |1 1J = 0.10197kgf - m = 10.2kgf * cm
5 oo ] 4] lkgf - m = 9.80665J
100 AT IA L IN = 0.10197 kgf
00 bl Lt | | IN - m = 0,10197kgf - m = 10.2kgf - cm
o L H T

1 2 3 4 5 6 7 8 9
Applied pressure (kgf/cm?)

Referring to the above graph of theoretic torque, if torque of
600kgf.cm is necessary with applied pressure of Skgi/er, the
supplying pressure is extended to horizontal axis and torque, to
vertical axis respectively to get the intersection. Inner diameter
(NRP 100) larger than this intersection is to be selected.
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4. Calculating the load capacity SB
Referring to the table of shape, i thec?seo! rectangle NF
get the inertia moment |. [=mx(@+b)/12
1 : inertia moment (kgf m2)
m : weight (kgf) m
a : horizontal (m)
b : vertical (m) ASL
calculation formula of inertia moment :
LOW SPEED
CYLINDER

5. Calculating kinetic energy and checking allowed energy

6. Load Rate

AN%EOSFHAPE
Get the kinetic energy E(J) of | | * Inthecase of rectangle % In the case of attaching shock absorber %DE D
loaded objectGel allowed energy | | B = U2XIX0%, 0= (0/1) weight mq my © (kgf) TPC-
Eal) E : kinetic energy (J) my =1/R2 I (kgf - m?) TP8_1988
Check to prevent the kinetic I @ inertia moment (kgf - m’) R : distance between the
energy E() of loaded object from w : velocity (rad/s) center line of revolution | | gapy
exceeding the allowed energy 6 : revolving angle (rad) to the center of vertical
v Eal). 90" = 1.57 rad hem shock(m) |o[Si(HEA
180° = 3.14 rad weight mg NBU
t * rotation time (S) mg = @XTXL) / B*Xw’)
allowed energy Emax : 0=20/1) my : weight (kgf) ACU
kinetic energy(E)<  allowed T effective torque(N - m)
energy(Ea) L : stroke of shock absorber(m) SE
figure 4
m=my +my o angular velocity (rad/s) ARM
calculating the colliding velocity ~ V : velocity(m/s)
V=RXv
calculating kinetic energy  E = 1/2XmXV*
kinetic energy(E)<allowed energy(Ea)
6-1 load rate of thrust load maximum loadable weight Wmax :
Get loadable mass Wr(kg). Get figure 2
load rate al of load mass. a1=W/Wp MAX
6-2 load rate of radial load maximum loadable weight Wmax :
Get loadable mass Wr(kg).
Get load rate @2 of load mass. a9 =W/WR MAX
6-3 load rate of bending moment maximum loadable weight Wmax :
Get moment M(N.m).
Get allowed moment Mygpx(N.m). ag=M/Mpax
Get load rate a3 of static moment, (for NRT series only)
7. The whole sum of total load rate
If the whole sum of load rate Usable depending on Ya ,, = a +a
does not exceed 1. otag =1
569
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Series NR
classifying system of rotary cylinder series
Type Model Cylind(er di;uneter Revo(lvigg ;mgle All(();){ve? en;ergy The(zf{eg;?cfnll)ergy ) Ro;atiogotim(e | Maidmdlzm th;ust Mafinél(lﬁ ra;ijal
mm gf .cm) based on P=5Kgflot) ased on sec load( Kgf oad( Kgf
NRP50 50 90 W\vthout.alr cush\om 0475 103 02~ 2 50 20
= 180 with air cushion 88
2 90 without ar cushion 114 N
i NRPe3 6 180 with air cushion 132 167 02~3 60 50
= 90 without air cushion 152 o
E NRPE0 80 180 with air cushion 176 s 02~ 4 %0 40
3 90 | wihou af cushion| 5225 N
8 NRP100 100 180 Wil air cushion %4 765 02~5 100 60
= 90 without cushion 0,07 adusling bol atleched | 0.2~0.7
=) §~ NRei2 0 180 shock absorber aiteched 0.7 o shock absorter afeched | 0.2~0.5 16 '®
& & 90 without cushion 0.12 adjusting ol attached |  0.2~0.7
jovl o] . ! .
‘i g El NRC1S 8 180 shock absorber affached 1.2 80 shock absorte afeched | 0.2~0.5 2 2
< (83 90 without cushion| 0,24 adusing bol ataced | 0.2~1.0
§. é) NRC20 8 180 shock absorber atiached 25 o shock absorber afeched | 0.2~0.7 o °
- 2 90 without cushion 0.46 adjusting ool atiached |  0.2~1.0
[
& NRC30 0 180 shock absorber atiached 38 83 shock absorber afeched | 0.2~0.7 10 8
adjusiing bolt aitached 0.49 adjusting ool atlached |  0.2~1.0
NRT30 e 190 shock absorber allached 1.041 813 shock absorte afected | 0.2~0.7 o 0
= adjusting bol attached 0.78 adjusting ool atiached | 0.2~1.0
% NRTS0 e 190 shock absorber allached | 2.639 515 shock absorber atected | 0.2~0.7 4 &
o adjusting bol attached 233 adjusting ol atlached |  0.2~1.5
B NRTT0 e 190 shock absorber affached 9.68 o4 shock absorte afected | 0.2~1.0 “ i
adjusting bol attached 310 adjusting ol attached |  0.2~2.0
NRTI00 ne32 190 shock absorber allached | 14.08 1025 shock absorte afeched | 0.2~1.0 2 40
Formula to calculate inertia movement
| Classification of Movement (inertia resistance) |
Formula of inertia movement can be described by the following expression.
Depending on the shape of inertia movement object, apply the expressions as described in the following figures.
1. Shape of disk on the revolving central line 2. Disk of single dimension on the revolving central ling |
+ diameter d(m) * diameter dy(m)
* weight m(Kgf) C dom)
C I=md * weight
md md /8 my : dy partial weight (Kgf)
/ " /./ mg : dy partial weight (Kgf)
4 -—
- d 9
[= (myd{’ + modo)
de
-
3. Stick « stick length { (m) 4 S_,"m Rod « stick length { (m)
I=m)?3 C * weight
C ’ / my : {1 partial weight (Kgf)
/ -— b mg : {9 partial weight (Kgf)
I= (le 12 + sz 22)
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- j i - i - sB
5. Stick on the revolving central I|ne| +slick length { (m) 6. Displaced rectangle on the revolving central ine « horizontal afm)
« weight m(Kgf) a(m)
+ weight NF
[ =m)?/12 mi = alXb partial weight (Kgf)
me : alXb partial weight (Kgf) m
[=mi{da’+b)124+me(da’+0or')/12
ASL
LOW SPEED
SN CYLNDER
7. Rectangle on the revolving central line A 8.In case of toothed wheel combination | %AN%EOS@APE
. hor\;ontal alm) number of oohed wheel DED
vertical bim) b number of foothed wheel - a
+ weight miKgh) ) /O Load o s e I
+ Get the revolving inertia TPC-
! = mig + /12 moment Ib on the Iqad axis_‘
« If replace the revolving inertia SAH
la moment on the driving axis
Rotary actuator by Ib to make la,
- ? L= (afo * I NBU
\
a—J — 4 ACU
9. In case the revolving axis is at any point of Ioad| 10. In case that load is applied to the arm terminal |1+ ineia moment on the central fine of SE
« horizontal h(m) load &t vertical hem
« | @ distance mi *[2 - inerfia moment on the revolving axis
| from the _ i of Arm part ARM
T L revolving axis mi: weight at the vertical hem(Kgf)
! to the center of / me: weight at the arm partKgf)
| load (m) 0> [1:distance between revolving axis and
' h * weight m(Kgf) center of vertical hem load (m)
! [2:distance between revolving axs and
| | = (mn? /12H#mL? center of vertical hem load (m)
| | = mik+mel ~Hm?20 2)/3
| Arm m: e e o 05
11. Empty Rectangle 12. Slim Disk
h «length hi(m) « diameter d(m)
g: n h2(m) g: « L : distance from the
I « | distance ' L revolving axis to the
| from the | center of load (m)
i L revolving axis | « Weight m(Kgf)
. to the center of .
! load (m) | | = (m?/16)+mL?
| « weight m(Kgf) |
1 h2 ! /
! / |= mi2 + be) + L |
13. Slim Disk (empty in the middle) |
« diameter d1(m)
Q: d2(m)
T « L : distance from
| L the revolving
i axis 1o the
. center of load
! (m)
| di - weight m(Kgf)
! d» [ = /6l + d) + mL*
I
571
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Series NR

¥ Allowed Axis Load

Model Series Type Thrust Load Radial Load |Bending Movement
(Kgf) (Kgf) N.m(Kgf.cm)
NRCT2 16 15 -
NRC Series NRC15 2 2 -
1| (double rack) NRC20 5 5 -
© NRC30 10 8 -
f NRP50 50 20 -
'S NRP Series NRP63 60 30 -
B 2| (single rack) NRP80 90 40 -
2 NRP100 100 60 -
5] NRT30 37 20 5.3 (54)
NRT Series NRT50 46 32 9.7 (99)
(double rack) NRT70 49 34 12.0 (122)
NRT100 72 40 18.0 (184)
Thrust Load (NRT) Radial Load (NRT)
" WT ‘ wT
I S WR 1t «WR WR ) JWR
|
@190 [] @ @19 O]

RIEAR= TS REliEA g

Bending Movement Load (NRT)

‘@M@ol ‘
d =

=2

0|6

Thrust Load (NRP, NRC) Radial Load (NRP, NRC)

‘WT ‘WT

[ adll
o

=
=

©
@

@

oo

e

o
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B Operation Principle SB
Series Operating Principle Explanation NF
RACK PISTON B 1. This equipment is composed of two pistons which move
- — \ I inside the cylinder, contacting the cylinder and | ASL
g o - Bd COVER rack/shaft which is inserted into the piston,
x| NRP S ir is suppl : | LOW SpEED
- Gn 2. It air is supplied through A port, piston A is pressed CQLI i
o & % J and torque generates at shaft through rack pinion.,
§. U H 3. Air in the draining chamber is drained through B port %AN?{EOS@APE
= j im X W[ and revolves clockwise. el
5 4. If piston B contacts cover and stops, shaft also stops.
SHAFT o i . TPC-
PISTON A l 5. If air is supplied through B port, it also revolves [Tp(-
A B counterclockwise,
SAH
&
g NBU
o
o)
g brsTON A 1. This equipment is composed of rack which moves inside | ACU
9 NRC PINION two parallel cylinders, contacting them and 2 pistons and
§ g ~ 7 - pinion in one body. SE
o} - A 2. It air is supplied through A port, the right side of piston A is
;g' I L H— pressed and simultaneously the left side of piston B is also ARM
= ﬁ § pressed through the air passage of main body. Then,
& 2/2 torque in the quantity of 2 pistons generates at pinion.
o 3. Air in the draining chamber is drained through B port and
5 il ﬁ revolves counterclockwise,
% NRT LY 4. 1f piston B contacts adjusting bolt and stops, pinion also
= PISTON B stops.
3 5. If air is supplied through B port, it also revolves clockwise.
573
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Series NR
How to mount rotary cylinder

How to mount NRT series

Model Bolt Maximum fastening Maximum
oae O torque M( Kgffcm )| tightening depth L
NRT30 M6 X 1 ) 10

4 (73
NRT50 M8 X 125 173 (170) 12
NRT70 M8 X 125 173 (170 ) 125
NRT100 | MIO X 15 367 (350) 145

i

There are 2 attaching methods for rotary cylinder NRT series as described in the following figures.
The tightening torque must comply with the following table.

% fastening method through hole % fastening method through TAP part (female screw)
| 1 | |
H=H < > < > H=H ;j |
—— _‘r — ——

Fastening Maximum fastening torque

ipge! method Bl NFm (Kgfom )

through hole M8 X 125 17.3 (170)
NRT30

female screw | M0 X 15 357(350)
NRTS0 through hole M10 X 15 357 (350)

female screw | Mi2 X 175 2 (600 )

through hole M0 X 15 357 (350)
NRT70

female screw | M12 X 175 61.2 (600 )

through hole M10 X 15 357 (350)
NRT100

female screw | Mi2 X 175 2 (600 )
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NRP Series SB

NRP 50 series NRP 63 series NF
--@-- (theoretic torque) --@-- (theoretic torque) m
—a— (effective torque) —a— (effective torque)
250 400
P ASL
200 350 =3
5 | BE
5 150 ad § 250 ¥ .
2 15 » . i B =
E ' gE= 2 AT U
S . i 2 200 - DEND
L 4 | *
) 0 e
© 100 i S 150 . ]
o A e o PRPre TPg]ggg
I 4 1] S 100 e TPC-
REE = %
1 50 =
(28 % SAH
1.0 20 3.0 40 50 6.0 70 80 9.0 100 0 10 20 30 40 50 60 70 80 9.0 100
applied pressure (kgf/cm?) applied pressure (kgf/cm?) NBU
NRP 80 series NRP 100 series ACU
--®-- (theoretic torque) --®-- (theoretic torque) SE
—=&— (effective torque) —=— (effective torque)
800 1800
e ARM
700 . 1600
. X
600 1400 i 7
§ s00 & Lt £ 1200 -
- ' | - .9
[©] | o 1000 >
=< 400 » o = 800 1P ]
@ . .| @ ) [
S 300 > — > I B
> P = T 600 z <
= | u = . | w|
O 200 2 ] L
= P = 400 1
R o
100 200 g%
0
1.0 20 30 40 50 60 70 80 9.0 100 10 20 30 40 50 60 7.0 80 9.0 100
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
NRC Series
NRC 12 series NRC 15 series
--®-- (theoretic torque) @ (theoretic torque)
—a— (effective torque) —®— (effective torque)
7 16
T
6 - 14 o
K 12 L
IS 5 __ll" c 10 °
o 3 . hd ]
) ! .. ] 2 4 {7 -
® 3 £ - © 4T =]
> | >
o ) . > o /“/
o 87| A o 4 +
- ! s |//I = , Ky g
= (%
10 20 30 40 50 60 7.0 80 9.0 100 1.0 20 30 40 50 6.0 7.0 80 9.0 10.0
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
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NRC Series

NRC 20 series NRC 30 series
--@-- (theoretic torque) --@®-- (theoretic torque)
—m— (effective torque) —=— (effective torque)
16 70
14 60 L
® pe
12 '_,.,-“ 50
€ IS
G 10 o 40 4 |
“— ) | - = = -
2 3 - o . . /“//'
o ey ] o 30
S5 6 e — > K% ]
= np= g 2 20 e I/"'/
o 4 o | a1 o P
= | B 10 ‘:: | =
2 A B
= =
0
10 20 30 40 50 60 70 80 90 10.0 1.0 20 30 40 50 60 70 80 90 100
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
NRT Series
NRT 30 series NRT 30 series
--@-- (theoretic torque) --@-- (theoretic torque)
—a— (effective torque) —a— (effective torque)
70 120
)
60 > 100
© .
50
g . | 4 g 80
) ) ” .
B 40 3 S} .- T
> R | ] x 60 g >
o 30 = ® ¥ e
> o > 2 il x|
S A | o 40 =
S 20 T o o |
s e 20 .-
10 —1 B
- [
0
1.0 20 30 40 50 60 70 80 9.0 10.0 1.0 20 30 40 50 60 7.0 80 9.0 10.0
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
NRT 70 series NRT 100 series
--@®-- (theoretic torque) --@®-- (theoretic torque)
—m— (effective torque) —m— (effective torque)
160 250
e
140 e
[ )
120 200 [
€ .8~ . = L
o 100 B 3] -
S i .//' S 150 e =
< 80 54 - 2 P =]
o - = o e =
S 60 - L ] > 100 )
o pagy o <2 3 =g
S 40 _'" S »".//"/
= " =g = 50 & -
0
1.0 20 3.0 40 50 60 7.0 80 9.0 100 1.0 20 30 40 50 60 7.0 80 9.0 10.0
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
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SB
1. Shock absorber stroke and distance NF
Shock absorber Shock
Type e R {m) stroke(m) | absorber spec
0 - = | NRCI2 0.01 0.005 M8 X 075
o H @ %R ® o | 2| NRCI5 0.014 0.005 M8 X 0.75
[ /AR 4 /A |2 [ \Reo 0.016 0006 | Mo x 10 |ASL
q [\ ¥ @Gﬁ v < |5 | NRC0 0.0195 0.006 M2 X 10 [
HH @, = = @ < | | NRT30 0.014 0.006 M2 X 1.0 | CYUNDRR
Y & 2 18| NRT50 0.019 0.01 M14 X 15
2= [ NRT0 0.021 0.015 M20 X 15 %B\NE%ED%PE
°
® | NRTI00 0.025 0.015 M20 X 15

R : distance from the revolving central line to the
shock center at vertical hem

(on the basis of NRT type)

In a case where a plate is attached to the revolving axis and
assembled to the terminal plate in regular square type :

\2 lp

Center

L1:012m

L2 :0.05m

L3 :0.0im
R1:0.025m
R2:0.07m
La:0.05m

Lb: 0.05m
Lc:0.05m

mi : square plate
m2 : regular square

1. Applying Condition
@ revolving angle : 90 °
@ rotation time : 0.5 second
@ applied pressure : 0.5 (Mpa)
@ shape: Refer to the above figure,
Quality of the material of plate : aluminum alloy
(specific gravity=2.68 X 103 Kg/ nf)
Quality of the material of regular square : steel for structure
(specific gravity=7.85 X 103 Kg/ m’)
® attaching direction : horizontal

2. Checking Rotation Time
Rotation time is 0.5 second.(on the basis of 90 °) Thus, as
rotation time is between 0.2~1.0 second, it can be used
without problem,

B

SAH

3. Selecting Torque NBU

Calculating inertia moment :

Weight of plate

m =12 X (LI-R1) X L3 X 268 X 10°
=005 X (0.12-0,025)x 0.01 X 268 X 10° = 0.127 (kgf)

m =12 X Ri X L3 X268 X 10°
=005 x 0,025 X 0,01 X 268 X 10° = 0,034 (kgf)

= 0.127/12{4 X (0.12-0.0257 +0.05}+0.034/12{4 X 0025 + 0,05}
=042 x 10° (kg.m) ——D

AcCU

SE

ARM

| Weight of reguiar square |
m:=la X Lb X Lc X 268 x 10°
=005 X 005 X 005 X 268 X 10° = 0.335 (kgf)

L=(0335 X 005 )12 +(0335 x 007)
=171 x 107 kg. m) ——Q@
Get the actual inertia moment |,
[=h + P
=042 x 10° + 171 x 10°
=213 X 10° (kg. m)——Q

According to the condition, 6=90 °, =05 second Thus, each
acceleration wa is calculated by the following expression.

W= x 157)/ 05 = 1256 (rad/s’) ——@

Substituting expression Q)@ limit coefficient: over 5 times is applied to

accelerating torque.

Accelerating torque TA =1 X (0 X K =543 X 10° X 1256
(rad/s) X 5= 0134 (Nm) —®

Referring to the table of theoretic torque

If torque of 0.134 Nm (1.37 Kgfcm) is necessary when applied
pressure is 0.5 MPa (5 Kg/er), the supplying pressure is
extended to horizontal axis and torque, to vertical axis
respectively to get the intersection, Inner diameter larger than this
intersection is to be selected.

577

www. TPCpage.com
www. TPCpneumatics.com



551-581-NR 2012.9.7 4:11 PM s#ll0]x]578 =M} $

Series NR

LEEEE e M K]

% Rotary cylinder: For NRT30, theoretic torque is
T=31.3 Kgi.cm
Effective torque: to be calculated within 70 % of the
theoretic torque.
T = 219 Kgf.em

4. Inspecting kinetic energy
When a urethane stopper is installed
According to the condition, 6=90 °  t = 05 second
= (2 X 157 )/ 05 = 628 (rad/s) ———®
From the expression (@), kinetic energy E is
=12 X213 X103 X628=0042(J) ——©@
0.042 < 0,048 (0.49 Kgf.cmlit can be used with no problem in
installation,
In case that allowed energy is exceeded, use buffer such as
shock absorber, etc.

When shock absorber is installed

= (213 X 10-3)/0.0142 = 10.87(Kgf) ———@
= (2 X 0134 X 0,006)/(0.0143 X 6,282)
= 1486Kg) ——@

From expressions @, @
=10.87 + 1486 = 2573 (Kg ) ———®
v=0014 X 628 =0088— ———®

From expressions ®), ©) If the expression of kinetic energy is

As 00996 < 0106 ( 1.041 Kgf.em ), it can be used with no

problem in installing shock absorber,

5. Inspecting load rate
Thrust load
Total weight : 0.127 + 0.034 + 0335 = 0496 (KG )
Thus, WT =0496 x 98 =486 (N) ——@
Radial load
As there is no applied load WR =0 (N) ———@
Moment
The movement of plate s,
=(0127 + 0034) x 98 x { (0
0.055 (N.m) —Q

The movement of regular square is

M2 = 0335 X 98 X 0,07 = 023 (Nm) —@

From the expressions @), @ the total moment value is,
M =005 + 023=028 (Nm——"®

From expressions @, @, and ® the value of tot
[S

12/2) = 0,025 }

al load rate

(WT / WT MAX)+(WS / WS MAX)+(M / M MAX)=4.86/363+
0/197+0.285/53 = 0.0672 < 1.0

If the 1

6. Selection
NRT 30 can be used, because it is within the requirement of

otal of load rate does not exceed 1, it can be used.

substituted from the expressions (5),(6) E = (25.73 X 0.0882)/ 2 kinetic energy and load rate,
=009% (J)
Air consumption of rotary cylinder 2 /min(ANR)
Model Cyinder dametle{ PCD | Cylinder | Internal Pressure-Kgf/dnz(pSD
- omfin) cm(in) |stroke - cmiin)|  volume 1 2 3 5 6 7 8 9 10
NRCI2-90" 1039 1065040 082037 | 085 | 001014003042 [0.04057) 0,05(0 70 007(099) 0080113 009(1 B - - -
NRCT2-180° 1039 [ 1060047 1650065 129 |0,03042 0050071 | 0.08T13) 010(14) 13185 | 061227 | 01802561 - - -
NRC-00" | 13051 |16500:65)] 1300050 172 004057 [007099)] 0.11156) | 014199 | 07247 | 021298)| 024341 - - -
NRC series | NRCH-180 | 13050 165085 259102 | 344 [0070099)] 014189 | 021298] |028398) | 0.3548)| 041689 | 04868)] - - -
(double rack)| NRC20-90" | 18071 | 155060 122048) | 309 | 0070099)] 0.131.99] [ 0.191270) [0.250356) | 031441 | 0376.26)| 043610 | - - -
NRC20-80 | 18070 |15506)] 243095 | 619 | 0731850261185 [ 0385400 05071 | 062881 [0751066] 087237 - - -
NRC30-90° 2079 [175069)| 137054 431 [009(128) | 0.183.70) | 0263.70) [ 0.351498) | 043611 | 052739 060853 - - -
NRC30-B0° | 2079 | 175069 275008 | 863 | 0912701 [0.360256) | 053754) | 0.7009.95) | 087012.30| 1041479)] 1211721 - -
NRPS0-O0" 5097 | 21082 | 165065 | 3235 | 07001.95) | 1345.12) |198(28 16]|262(37.26)] 326515) | 39065.4)| 454645 | & (735) 581(826) | 645017)
NRP50-100" 5197 | 21082 | 183072 | % |078009 1400906 P03 | 20114 | 3629271 4336161 | 50477 | 575818 | 646019 | 77702
NRP50-180° 5197 | 21082 330300 | 6470 [ 14000 [268219) 396(563) 524745) | 652092.7)| 779010) | 9.07129) | 10.35047) | 1163(165] | 12.90(183)
NRP50-190° 5097 | 21082 | 348137 | 6830 | 1491212 [2831402) | 418694) | 553(786) | 6881978 | 8.23(117) | 9581136) | 10.92(156) | 12.27(174] 1362( 3
NRPE-OU | 631248) |24094| 183074 | 5870 128( 21 [244(347) [ 3595101 | 4750675) | 5918401 | 707100 | 82307 | 939033 | 1055(150)| Ti166)
NRPBI-100 | 63248 | 24094] 209082 | 8522 | 142002)] 271385 | 3996671 | 52875.) | 65719341 7861 | 914A30) | 10.43(148) | 11.7266) | 1301EB)
NRPB3-180 | 63248) |24094| 37M148) | 1740 |2550302) [4871692) | 7.100102) | 95M135) | f1.82iie8) | 1414201 | 16.461234)] 18.781267) | 21.10(300) | 23411333
NRP series | NRPE3-190 | 630248 | 240094 3981560 | 1239 |[2690382) 514(775) | 7590108) [10.03(142) | 1248(177) | 1493(212) | 17.37(247)| 19:821282) [ 22:27(316) | 2471(351)
(single rack)|  NRP80-90 835 | 38 | 236099 | 1183 | 257362 | 491698) | 7.24103) | 9580136 | 11920169 | 1425202)| 16.59(236) | 18.92(269) | 2126302 | 23.60(335)
NRPBO-I00 | 831) | 318 | 26203 | 13146 | 286/406)| 5.450731) | 805(1HA) | 1064151 | 13:24(188) | 15.84(225) | 18.43(262)|21.03(299) |2362(336) | 26.221373)
NRPBO-1B0" | 831 | 38 | 47ii85) | 23663 | 515(732) [9.82069.8) | 14490206 | 19161272 | 2383(330] 28 50A05]| 3318(472)|3785(638) | 42520604)] 471906 71)
NRPRO-1OU" | 8B | A8 | 49795 | 24978 | 5430772 [10.36775)| .290217) | 20.23287)] 25.161358) | 30.091428]| 35.02(498) |39 95568 | 44.88(638] | 49.81(708)
NRPIO-O0 | 100894 | 39053 | 3061201 | 24033 | 523743)] 997139) |1472000)| 1 46276) | 2421344)] 2896041 | 3369047938 2564 | 43 18061) | 4793681
NRPIOO-00 | 10894) | 390153) | 3401134 | 26703 | 581(826] | 11.08(147) | 16.35232) | 2162(307) |26.89(382)] 32.171457) | 3744632 42.711607) | 47961682) | 53.25(757)
NRPIOO-1B0™ | 101304 | 39(153)| 64l | 48086 | 10.45(148) | 10.04(142) | 29.43(418) | 38920553 48.411688) | 57,9023 6739105816, 88(1093)86.37(1228]%5.86(1363)
NRPIOO-100" | 101394) | 30(153) | 6460564 | 80786 | 110156 | 21.05(157) | 3107(442) |41.08(584) 51.10(727) 61120869 71.13110F1) | 87.15(7f54) | 91.17(1296) [101.18(1439]
NRT30-190 | 22(086) |1650065) 273(107) 2078 | 090128) | 1721244) | 25436 | 336478) | 4105956 | 5.01712) | 5.83(82.9)| 665946 | 747106) | 8.29(1fg)
NRT series | NRTo0-90 | 25098) | 21082 | 348130 | 345 | 149212 283402 | 418594 | 553786 | 683078)] 823017 | 958136) | 10920E6) | 1220174 | 13620193
(double rack)|  NRT/0-190 | 28(110) [245096)] 406(60) | 4998 | 217308) | 41569) | 6.1287) | 809(TT) | 10.07(143)| 1204171 | 14,01199) | 15.990227) | 796059 | 1993283
NRTIOO-100" | 320.26) | 255000 | 423066) | 6794 | 2.951419) [5:6480.2) | 8320118) | 11,0056 | 13.69104) | 16.37(233) | 10.051271) | 21.731300) | 24 A2347) | 27100385
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Series NR

Calculation of air fluid quantity and air consumption

Air consumption (Q) for one cycle of each rotary cylinder is indicated in table =6, which will be helpful for your calculation.
The air fluid quantity and air consumption is calculated by the following expression.

@ To get air fluid quantity (in the case of FRL, etc. are selected) Q1 : air fluid quantity 0 /min ( ANR)
Q1=(3.14D"2/4)*L*60/t*(P+1.013)/1.013*10"-3 Q2 : air fluid consumption 0 /min (ANR)
or Q1=g*60/t*(P+1.013)/1.013*10"-3 D - inner diameter of
cylinder tube cm
L cylinder stroke cm

@ To get air consumption g inner volume of cylinder (one cylinder only) :
Q2=(3.14D"2/4)*1L*2*n*(P+1.013)/1.013*10"-3 or
or Q2=g*2*n*(P+1.013)/1.013*10"-3 t  ime required for one going and
refurning of cylinder S
n : number of shaking per minute  times/min
P : applied pressure Kaf/ent

SB

NF

ASL

LOW SPEED
CYLNDER

A
B

) SAH
NRT Series —e— NRT30-190°
—=— NRT50-190°
—+— NRT70-190° NBU
—— NRT100—190°
30.00 ACU
25.00 -
' A SE
< X
<<
% 20.00 B o p= ARM
E 15.00 “ o
E 15
s L p //‘ /“//n
a )(/ =
E 10.00 ZO"
g A =il ot
|
-g 5.00 )g AP B and
4T
0.00
1 2 3 4 5 6 7
applied pressure (kgf/cm?)
NRC Series —e— NRC12-90° NRC Series —— NRC20-90°
—=— NRC12-180° —=— NRC20-180°
—4— NRC15-90° —— NRC30-90°
—— NRC15-180° —— NRC30-180°
0.60 1.40
0.50 1.20
= 7 = v
z 0.40 )c/ Z 1.00
E P’% E 1
= = 080
5 0.30 - E x P
S L 8§ 060 A =
E 020 > S P // 4
2 | — | =& 2 | >
g 1 P //I//,,/ g 0.40 > =
o
8 010 ////l /Il-//. 5 /.//n//{,//’/
L | o 0.20 —%
— | —— — 1
o —
0.00 =3 2 3 4 5 6 7 000 2 3 4 5 6 7
applied pressure (kaf/cm?) applied pressure (kgf/cm?)
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NRP Series .
—— NRP50-90° —— NRP63-90
—=— NRP50-100° —=— NRP63-100°
—a— NRP50-180° —a— NRP63-180°
—¢ NRP50-190° —¢ NRP63-190°
16.00 30.00
14.00
A X 2500 x
Z 1200 Pk < L
< X 1 = 20.00 A
£ 1000 o 4] £ g/
= 1 £
= o4 £ %
5 8.00 % £ 15.00
§ —4 § ]
g 600 /‘74 » ’//' — B oo /¢ P
2 =l 2" Z=2
§ 400 Cagye 3 § X > =
K] 200 [ ‘S 5.00
00 [y
0.00 (an i": fr
1 2 3 4 5 6 7 000 sy s 6 7
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
NRP Series —— NRPBO-90° NRP Series —— NRP100-90°
—=— NRP80-100° —=— NRP100-100°
—a— NRP80-180° —a— NRP100—180°
—¢ NRP80-190° —¢ NRP100-190°
60.00 70.00
60.00 /4‘
50.00 : %%
= = = =
Z ﬁ? Z 5000 X
= 40.00 < = /g
£ 74 £ %
T &/ £ 40.00 X
S 30.00 5 //‘ | 4
5 gf | m 'S30.00 Al/ P
g s 2 a4
g - g A | T4
g 20.00 - 00 -
§ / s d;;/ﬁ/ 5% / dp%
S 40.00 %d B0 X ¥
A el
3
0.00 0.00
1 2 3 4 5 6 7 1 2 3 4 5 6 7
applied pressure (kgf/cm?) applied pressure (kgf/cm?)
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Series NR
Rotating direction and angle range SB
1.1 Rotating direction of NRP series: If pressed at A port, the axis 1.2 Angle range of NRP series NF
revolves clockwise and if pressed at B port, counterclockwise. AN Key pars m
ASL
LOW SPEED
GYLNDER

.
[ BPORT.

1.3 Rotating direction of NRC series : If pressed at A port, the axis
revolves clockwise and if pressed at B port, counterclockwise.

1.5 Rotating direction of NRT series : If pressed at A port, the axis
revolves clockwise and if pressed at B port, counterclockwise.

A
B

A Irevobingange of Key grooe 90° 14 SAH
B : lrevovingange ofKey groove 100° *
C  Irevohingange ofKey groove 180° ¢
D * Irevolving ange of ey groove 190° 5 NBU

% 90, 180" : standard specification, 100°, 190° : substandard specification, ACU

1.4 Angle range of NRC series SE

NRC12,15 : one surface attachment type
NRC20,30 : Key groove type

/ ARM
i,’l B PORT
§E€ M |
i |
angle%L
A - shaking angle of Key groove 80° ~100°
B : shakingangle of Key groove 170° ~190°
% The range of angle adjustment is +5°.
1.6 Angle range of NRT series
position deciding groove
adjusting boft A O
% The maximum rotation range is 190", Using shock absorber at angle
adjusting part, shock absorber attaching type can receive kinetic
energy of 2~5 times to that of adjusting bolt attachment,
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