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Robots

moves and stops
industrial robots.

Precision Reduction
Gear RV™ precisely

Contributing to society with our
‘Moving it. Stopping it.’ technologies

rl\]ligztzs;c; rmanufactures products which are used in everyday life. Our

- acy components are essential for movin ' .

ac g objects; they m

be rarely visible, but are the foundation of everyday objects that 3)//oua;/ee

moving and wonder how. Nabtesco’s t i
. . echnologie
objects that move and stop people’s lives. gles are found throughout

Doors

___———  Nabtesco technology
opens and closes
automatic doors in
buildings and platform
doors at train stations.

5

Construction Nabtesco tEChnOIOgies — Wind turbines

machinery

Running motors and
control valves start
and stop hydraulic
excavators.

Tankers

The engine remote
control systems for
vessels move and

stop large vessels.

H The drive units for wind
a re at WO rk I n m a ny turbine generators -

control the orientation of

areas of our o o b,
daily lives.

Bullet trains

Brakes and doors
> ensure safety and
. OODDDDODDOOC comfort for the
! [TT T T T TTTTTITITTITITITTIT world-famous
L L[] Shinkansen bullet trains.

Airplanes

The flight control
systems are crucial
for the flight safety of
aircraft.
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Who is Nabtesco?

The key words for Nabtesco are
‘motion control’. We use our strengths
in the fields of component and systems
technologies to develop highly creative
products. Through the Nabtesco Group
as a whole, we can also utilize our
advantage of expertise to maximum
effect in order to further enhance these
strengths.

In the air, on land and at sea, we have
a leading share in various fields of both
international and domestic markets.
Nabtesco will continue to evolve by
utilizing its strengths in many fields and
by exploring the possibilities of the future.

Teijin Seiki
Co., Ltd.

Established 1944

NABCO Ltd.

Established 1925

Business Merger

in 2003

Motion control

Nabtesco.

April 2002 Initiation of hydraulic equipment business alliance

October 2003 Business merger

The business alliance between Teijin Seiki and
NABCO on hydraulic equipment projects was the
beginning of a mutual confirmation by the companies
of the other’s product configuration, core technologies,
corporate strategies and corporate culture. This led
to a common recognition that a business merger
would be an extremely effective means of increasing
corporate value and achieving long-term development.
Based on this mutual judgment, in 2003 an equity
transfer was conducted to establish Nabtesco as
a pure holding company, with both firms as wholly
owned subsidiaries. After a year of preparation, both
companies were absorbed and amalgamated by
means of a short form merger, and Nabtesco was
transitioned to an operating holding company.
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What:isithe RS series?

RS Series Eliminates
Turntable Problems!

Precision Reduction Gear RV™

Precision Reduction Gear RV™ enables
the precision movements of industrial
robots and also ensures their strength.
Precision Reduction Gear RV™ has been
praised for being compact and lightweight
while offering high precision and rigidity.
Since its debut in 1985, Precision
Industrial robot Reduction Gear RV™ has been selected
for use by most major industrial robot
manufacturers around the world.




Precisio

RS Se

The RS series continues the success of Nabtesco’s
world-leading Precision Reduction Gear RV™ series. These
low profile gearheads are pre-lubricated with a sealed structure
and are available in five types to suit different load capacities.
Each type comes with dedicated fasteners that allow it to be
mounted on all major motors for immediate use. As well as
reducing the time needed for adjustment, the RS series
significantly decreases both design and component
requirements.

Motor flange

Input :
spline Simple

mounting

L Motor fastener components J



~  Advantages of RS series

More components increase assembly and
adjustment times...
Reduced height

v
ﬁ L= p integrated
transmission
section! u
' Easier Simplified
Fewer parts! installation! design!

Want lower equipment even further...

RS-320A RS-320B

RS-320A RS-320B

( 345mm 245mm




Individual features of RS series

Wiring and piping can be easily
accomplished thanks to the center
section and through hole.

Use of a large, built-in main bearing
makes it possible to support heavy
loads.

Pre-lubricated reduction gear
can be installed easier by only
mounting the motor.

Backlash of 1 arc.min or less

1 enables highly accurate positioning.

Three-way aperture for
wiring and piping
simplifies design and
installation.

Integrated input spline and motor
flange supports many motor types.

Use of Precision Reduction Gear RV™
designed for industrial robots creates a

Installation of a right angle input shaft
highly accurate and rigid device.

makes the device more compact.




Structure and rotation directions

RS-50A/RS-50B

Center pipe (Through hole for wiring and piping)

Output surface
Motor flange QQ

Spline
Input spline

RS-260A/RS-260B

Center pipe (Through hole for wiring and piping)

Qutput surface ( )
N —LJ V'-ﬁ:. u—:!' iy i o
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Motor flange

Servomotor ‘
/7 |
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Input spline |

Opening for wiring and
piping




RS-320A/RS-320B/RS-400A

Center pipe (Through hole for wiring and piping)

Output surface @
(
\}/
\
|

Spline
Motor flange

Servomotor

— e

Input spline

ow
g
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=.
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Opening f
piping

B

Opening for wiring and
piping

RS-900A

Center pipe (Through hole for wiring and piping)

Output surface \@

Spline
Motor flange
Servomotor

A

Input spline

With the RS-260A/260B, RS-320A/320B/400A and RS-50A/50B, RS-900A, the rotation direction of the output shaft and servo motor
differs.

Note: The areas indicate output rotation sections.



es applications

Welding turntables




&= RS series model code

Product code

| | |
% % % ! ] !
[octl fame Ratio code Input spline code Motor flange code Lubricant
code number code
50A 65,131, 164 SB, LB
50B 65,131, 164 SB, LB
Standard component: 3
260A 120 alphabetic characters. Standard component: LB
260B 120 Third character may be 2-letter code (code will LB
RS numerical. differ depending on motor
320A 170 (Code will differ depending | to be attached) MW
320B 170 on motor to be attached.) None: ZZ MW
None: 277
400A 170 LB
900A 194 , 240 MW
The lubricant code varies with the frame number. For the lubricants, refer to page 41.
How to select model code Model oo
Code Input Spline Insertion Amount (mm)
® Check the thickness of the motor flange according to the 2228’; 40
following equation: RS-260A o
RS-260B
Thickness of motor flange D=(A"+ LR -L) - LL RS-320A
RS-320B 20.5
RS-400A
LL (Insertion amount) D RS-900A 20.5
A/
Motor mounting edge
— -
1 A (Total length of input spline)
J‘%ﬁ]:[:]: L (Input spline hole depth)
N A I O S| oy A _ *Ei* ,,,,,,, LR (Motor shaft length)
— ] Note:
Rk Calculate the LR of the 1/10 taper
L shaft with the dimension excluding
LR the threaded portion at the shatft tip.

Reduction gear Motor flange

Input spline
Note: Refer to page 19 to 21 regarding length A’ and select a spline within the numerical range.

Combination of reduction gear and servomotor

1. The combinations that satisfy the following equation are recommended.
(Rated torque of motor x 0.5) < {Rated torque of reduction gear/(Speed ratio x 0.8)} < (Rated torque of motor x 1.5)
2. Select the combinations that satisfy the following equation.
(Maximum torque of motor) < {Momentary maximum torque of reduction gear/(Speed ratio x 0.8)}
3. Limitation must be imposed to the motor torque when the condition indicated in 1 and 2 above cannot be
satisfied.
4. For more precise motor selection, the effective torque, load inertia moment, brake torque, regenerative ability,
and so forth, must also be considered.



= Rating;table

RS-260A/|RS-320A/
Model RS-50A/RS-50B RS-260B | RS-320B RS-400A RS-900A

Speed ratio R 65.4 130.8 163.5 120 170 170 193.6 240
Ratio code 65 131 164 120 170 170 194 240
Rated torque To | Nm 490 2,548 3,136 3,920 8,820
Rated output speed No rpom 15 15 15 15 15
Rated life K h 6,000 6,000 6,000 6,000 6,000
Allowable acceleration/deceleration torque  Ts1 Nm 1,225 6,370 7,840 9,800 17,640
Momentary maximum allowable torque  Ts2 | Nm 2,450 12,740 | 15,680 | 19,600 35,280

Allowable output speed

[Duty ratio: 100%] 2 Nso| rpm 60 21.5 20 20 10

Backlash arc.min. 15 1.0 1.0 1.0 1.0

Lost motion arc.min. 15 1.0 1.0 1.0 1.0

Startup efficiency (Reference Value) % 65 75 75 70 70
g Allowable moment "*°* Mot | Nm 1,764 12,740 | 20,580 | 24,500 44,100
g Momentary maximum allowable moment Mo2 | Nm 3,528 25,480 | 39,200 | 58,800 88,200
% Maximum thrust load Fo N 14,700 24,500 | 49,000 | 72,000 88,200
§ Allowable radial load Wr N 9,428 39,900 | 54,676 | 66,252 101,754

Repeated positioning accuracy (ref. value)| arc.sec +5 +5 +5 +5 +5 +5 ASK ASK
Mass kg 45/ 40 165/129|290/315| 290 480

Note: 1. The Rating Table shows the specification values of each individual reduction gear.

The allowable output speed may be limited by heat depending on the operating rate. Make sure that the surface

temperature of the reduction gear does not exceed 60°C during use.

The inertia moment value is for the reduction gear. It does not include the inertia moment for the input gear.

The allowable moment will differ depending on the thrust load. Check the allowable moment diagram (p. 37).

For the moment rigidity and torsional rigidity, refer to the calculation of tilt angle and the torsion angle (p. 39).

The rated torque is the value that produces the rated service life based on operation at the rated output speed; it does

not indicate the maximum load. Refer to “Glossary” (p. 27) and “Product selection flowchart” (p. 28).

7. The specifications above are based on Nabtesco evaluation methods; this product should only be used after confirming
that it is appropriate for the operating conditions of your system.

o

o ok w
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External dimensions input spline

Straight shaft (with key)

Spline insertion position

A

oC

Y

A

1
1
| m)
1 — ]
\ '=ﬁ,_|
A /
. . X Inertia moment |
o Gt Order item Input spline dimensions (mm) (1=GD%/4)
number Input shaft equivalent
A A 0B L F kgm?)
VXD 30WA140D* 77 | 745t0795 | 40 19H7 002 37 £0.015 | 218 8.74x10°S
VXE 30WA140E* 77 | 72510795 | 40 22H7 002 34 £0018 | 253 8.77x10°°
FS.50A VXF 30WA140F* 83 79510855 | 40 24H7 *0'821 43 0018 | 273 9.55x10°8
S VXH 30WA140H* 70 | 655t0725 | 30 14 10 22 £0015 | 163 4.14x10°
VXJ 30WA140J* 68 | 635t0705 | 30 17H7 10018 28 0015 | 19.3 3.90x10°
VXP 30WA140P* 72 | 67.5t0745 | 30 16H7 10018 27 £0.015 | 183 4.19x10°
WXS 60WA140-* 87 | 85510875 | 59 32H7 0025 45 0018 | 353 6.69x10°*
X +0.035 »
nsoson | WB 60WA140B 89 87.5t0 90 59 35 100 72 £0.018 | 383 6.40x10
RS-260B
WB2 60WA423B* 89 87.5t0 90 59 35 100 57 0018 | 383 6.65x10°*
WXC 60WA140C* 83 | 81510835 | 59 28H7 002 49 0018 | 313 6.48x10°*
YXA 67WA422A* 68 64 t0 72 45 28H7 +0'821 52 0018 | 313 2.44x10"
YXD 67WA422D" 68 64t0 72 45 28H7 +0€21 52 0018 | 313 2.44x10"
YXF 67WA140F* 145 150 to 159 56 38H7 +0'825 66.5 £0.018 | 413 7.47x10°*
YXG 67WA140G* 95 |1135t01205| 55 32H7 *0'825 45 £0.018 | 353 5.01x10°*
YXK 67WA140K* 109 |1265t01335| 60 35H7 +0'825 55 £0.018 | 383 7.41x10°*
Sg'gggg YXL 67WA140L* 81 | 98501055 | 55 32 :83;‘3 31 £0.018 | 353 417x10"
RS-400A o +0.034 )
Reooon | Yxm 67WA140M 57 | 745t0815 | 45 24 e 23 £0018 | 273 2.26x10"
YXN 67WA140N* | 109 |1265t01335| 60 35 :8'3?3 55 £0.018 | 383 7.41x10°*
YXP 67WA140P* 89 | 1065t01135| 45 24H7 +0'821 55 £0018 | 273 3.18x10"
YxQ 67WA140Q" | 1445 | 162to 169 60 35H7 +°'825 55 £0.018 | 383 9.38x10"
YXR 67WA140R* 125 |1425t01495| 60 35 :gg?g 70 £0.018 | 383 8.43x10"*
vs2 67WA140S* 142 | 1505101665 | 60 42H7 +°'825 80 £0.0215 | 453 8.89x10°*

* Ensure that length A' of the spline insertion position is within the range indicated in the table above.




External dimensions

— 20

Straight shaft (without key)

Spline insertion position

Input spline

L
: =
i 1 o m
e I e e
| 1—
A’
f
A
) . . Inertia moment | s
Order item Input spline dimensions (mm) (1=GD%4) Transmission
Model Code ! torque
number Input shaft equivalent N
A A oB oC L (kgm) m
o +0.021 4
VXA 30WA421A 79 72.5t081.5 68 24 0 39 4.11x10 77.8
o +0.021 4
VXB 30WA421B 68 63.5t0 70.5 63 19 0 45 2.40x10 52.4
VXC 30WA421C* 77 72.5t079.5 68 22 +0.021 45 4.09x10™ 68.7
RS-50A ) ) 0 ) )
RS-50B
Sl VXK 30WA421K* 7 70.5t079.5 63 24 +0'821 37 2.40x10™ 77.8
" +0.021 "
vxQ 30WA421Q 73 66.5to 75.5 63 19 0 36 2.48x10 52.4
" +0.021 "
vQ2 30WA431Q 73 66.5to 75.5 63 19 0 30 2.48x10 52.4
WXD 60WA421D* 108 86.5 t0 88.5 88 35 +0.085 70 1.52x10°° 106.5
RS-260A i i +0.010 ) i
RS-260B
Sg2c0 WD2 60WA431D* 108 86.5 t0 88.5 88 35 igg?g 55 1.53x10°° 106.5
YXB 67WA421B* 86 86 to 92 75 35 igg?g 73 7.34x10™* 106.5
RS-320A & +0.025 4
RS-320B YXC 67WA421C 82 84.51t0 87 75 32H7 0 33 7.55x10 170.8
RS-400A . +0.035 -4
RS-900A YE2 67WA421E 86 86 to 92 75 35 +0.010 58 7.48x10 106.5
YXH 67WA421H* 144 140.5 to 149.5 77 42H7 +0'825 62 9.73x10™ 277.3
¥ +0.030 3
RS-900A zS2 96WA421- 149 143.5t0 152.5 110 55H7 0 53 3.83x10 657

* Ensure that length A' of the spline insertion position is within the range indicated in the table above.




1/10 tapered shaft

Spline insertion position

1
| — I -
1
: —
| \ - i
| AN |
0 | I AL o m i ! Y
// \\ e e
1 / |
- |
T—n " !
| A’
| —
. . . Inertia moment |
@l i Input spline dimensions (mm) (1=GD?/4)
Model Code !
number Input shaft equivalent
A A™ oB oC L E F (kgm?)
o +0.10 +0.040 5
RS-50A VXL 30WA422L 64 59.5 to 66.5 30 14 0 18 4 40,010 8.75 3.75x10
RS-50B
S50 VXM |3owadzem| 2 575t064.5 30 16 +010 28 5 oo 95 3.57x10°
= +0.10 +0.049 4
RS-260A WXA B60WA140A’ 72 73.5t075.5 59 32 0 65 7 10013 17.75 5.08x10
RS-260B
WXE 60WA140E* 89 87.5t0 90 59 35 +061 0 57 6 :8? 18.85 6.53x107*
RS-320A - +0.10 +0.08 )
RS-320B YXS 67WA140 60 54 t0 69.5 50 32 0 60 7 +0.043 17.75 2.06x10
RS-400A . +0.10 +0.040 4
RS-900A YXE 67WA140E 81 81.5t087.5 50 35 0 55 6 40,010 18.55 2.74x10

* Ensure that length A’ of the spline insertion position is within the range indicated in the table above.

21 —



External dimensions wMotor flange

G
Bl _(Flange mounting hole) - Bl (Flange mounting hole) £ (Notch area)¥
/\ T, 9 counterbore | D 4-0H, 9J counterkore D : (TeopL~Bot)v‘.om
. o Haces
e 5| S L
- © [ jARe)
3
N o L A z/M A <
2 < o8 fits o o - g
DI g D g u
S S5
o K ot Ol ©
N o K ¥
(Tapped hole hv
< \__for notor mounting) (Tapped hole -
T-Norina. 7 Depin 0 for notor nounting)
240 F-Noninal PX Depth K
#For RS—-320A. 320B have notch area.
For RS-50A, 50B, RS-260A, 260B For RS-320A, 320B, 400A, RS-900A
Model | Code Order item Flange outer dimensions (mm) Reduction gear mounting dimensions (mm) Motor mounting dimensions (mm)
number [“oA | B1 | B2 [ B8 [ R | C | D | oF oF G | T JoH ]| oJ | K oL M [oN] P | Q
cA | 3spazoscar | 1114 | ot11.4 41 | 36 | 69 so [0 a5 | 70 | ms | o
cB | 35PA203cB* | 108 0108 41 | 36 | 69 70 [10057 ) 55 | 90 | ms | o
cc | aspazoscc | 108 0108 a1 | 36 | o9 70 [0 55 | 90 | me | 11
oD | 35PA203CcD" | 144 o129 43 | 38 | 69 o [0 6 | 100 | M | 11
CE | 35PA203CE* | 14 0129 43 | 38 | 69 o5 | 1008 6 | 115 | me | 11
CF | 35PA203CF* | 144 o129 43 | 38 | oo 95 | 1008 | 6 | 115 | w8 | 15
cG | 3spa203cG* | 176 130 45 | 40 | 69 1o | 1008 7 | 1as [ we | 15
CH | 3sPA203cH* [ 176 130 45 | a0 | 69 110 | 1008 | 41 | 1as | ws | 15
ns.son | ©F | 25PAz0s0y" | 176 2130 60 | 55 | 69 110 [ 008 7 | 445 | ms | 15
R R 75n7 0 +0.013
RS-508 . -0.030 | % ) L +0.038
CK | 35PA203CK" | 232 o176 45 | a0 | 69 11ag | 10098 |5 | 000 |2 | 22
cL | 3spazoscLr | 232 0176 45 | a0 | 69 115 | 1008 | 6 | 1es [ ms | 15
cM | 3spazosome | 232 o176 45 | 40 | 69 130 | 10091 6 | 165 M0 | 18
CN | 35PA203CN | 295 220 45 | a0 | 69 200 | 100901 6 | 2a5 w2 | 22
cp | 3spaz03ce* | 176 5130 50 | a5 | 69 go [0 6 | 100 | me | 11
ca [ 3spa203cQr | 144 o129 48 | 43 | 69 95 | 1008 | 6 | 115 | w8 | 15
CR | 35PA203CR* | 170 4130 53 | a8 | 69 110 | 1008 | 41 | 1as | we | 15
cT | aspazoscT | 176 130 a5 | 40 | o9 10 | 1008 7 | 4a0 | ws | 15
cu | 3sPa203cU* [ 111.4 | o114 41 | 36 | 67 60 |00 | a5 |75 [wms | o
GA | 35PA203GA* | 144 0129 43 | 38 | 9 o5 | 1008 | 7 | 115 | we | 15
GB | 35PA203GB* [ 176 0130 45 | a0 | 96 10 | 1008 7 | gas | ws | 15
GC | 3sPa203ce*| 176 5130 45 | 40 | 9 10 | 1008 7 | 1as [ we | 15
GD | 35PA203GD* | 233 0176 45 | a0 | 96 1148 | 10098 |5 | o00 |z | 22
GE | 35PA203GE* | 233 o176 45 | 40 | 9 130 | 10091 6 | 165 [ M0 | 18
N 04
ns.o60n | GF | 25PA203GF" | 295 220 45 | a0 | 96 . 200 100401 6 | 235 | M2 | 22
RS-2608 [~ - - - 1oen7 | (O ez | - [ o | 14 22 —
G |3sPazosaar| 170 0130 55 | 50 | 96 10 | 100 7 | 145 | Mg | 15
GH [ 35PA203GH* | 232 o176 55 | 50 | 9 11ag | 10088 | 5 | 000 |z | 22
GJ | 3sPA203Gu* | 170 130 50 | 45 | 9 1o | 1008 7 | 1as [ we | 15
GK | asPazosak* | 175 130 45 | 40 | 96 10 | 1008 7 | 4a0 | ws | 15
GL | 35PA203GL* | 144 o129 43 | 38 | s0 o [0 6 | 100 | M | 11
GaQ | 35PA203GQ* | 295 220 45 | a0 | 96 180 | 100% | 6 | 215 [z | 22




Model | Cod Order item Flange outer dimensions (mm) Reduction gear mounting dimensions (mm) Motor mounting dimensions (mm)
jogel 0ae
number [ oA | B1 | B2 | B3 | R | C | D | of oF G [ T [on] o | K oL M JoN] P [ Q
vs | 67waA203-* | 247 174 174 | 365 | 655 | 615 [ 1143 - 11agr7| 005 | 10 | 200 | w2 | 24
% 0.035
va | 67waz03a* | 238 o174 174 | 445 | 755 | 715 [ 1143 1147 | 02 10 | 200 [ w12 | 24
YB | 67wa2038* | 318 | 240 220 - | 755 | 715 | 148 200H7 [ *09% | 40 | 235 | M2 | 24
25 0.046
vc | 67wa203c | 318 | 240 220 - | 855|815 | 148 20017 | *02 10 | 285 [ w2 | 24
YD | 67WA203D* | 245 180 200 | 149 | 180 | 176 | 1143 20 114h7| *00%5 | 10 | 200 | mr2 [ 24
rs-320a | YE | 67wa203E* | 318 | 240 220 o | 124 | 120 | 148 . 13 200H7 +0.g46 10 | 235 [ m12 | 24
RS-320B 17on7 | (9.0 | 210 | 140 o
RS-400A [ YG [ 67WA203G* [ 318 | 240 220 - 80 76 148 ’ 200H7 “"0 10 | 285 | M12 | 24
YH | 67wa203H* | 306 | 240 200 - | 110 | 106 [ 1143 11agh7| 005 | 10 | 200 | w2 | 24
25
vJ | 67wA203J* | 310 0180 | 220 | 75 | 104 | 100 | 110 - tion7 | 0295 | 10 | 145 | ms | 16
YK | 67wA203k* | 306 | 240 | 200 - | 139 | 135 [ 1143 11agh7| 0055 | 10 | 200 | w2 | 24
YL | e7wA203L* | 245 180 200 | 134 | 165 | 161 | 1143 20 11a3h7| 095 | 40 | 200 | M2 [ 24
M | 67wA203m* | 198 o145 20 | 5 | 795 | 755 | 130 135 130 | *00% 1 10 | 165 | m10 | 18
za | 96wa203a* | 238 0174 200 | 345 | 655 | 61.5 | 1143 11agh7| 005 | 10 | 200 | w2 | 24
78 | 96WA203B* | 247 180 200 | 134 | 165 | 161 | 1143 25 |1143r7[ *00% | 10 | 200 | w2 | 24
zC | 9ewaz03c | 250 | 176 200 485 | 795 | 755 | 1143 13 1agrr| 005 | 10 | 200 | w2 | 24
RS-900A | ZD | 96wA203D* | 313 | 240 213 - | s05 | 765 | 180 | 1047 | O | 210 | 140 20 | 255 [ 20047 | *02% | 10 [ 235 [z | 24
ZE | 96wa203E* | 238 o174 200 | 795 | 1105 [ 1065 | 1143 25 |114ar7| *00% | 10 | 200 | w2 | 24
zF | 9swa203F* | 318 | 240 220 - | 855|815 | 175 255 | 200H7 [ 008 | 40 | 235 | M1z | 24
185 0.046
zH | 9swaz03H* | 307 | 240 213 - | 1245 1205 | 180 25 | 200H7 | *0%4 | 40 | 235 | w2 | 24
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Technical Information
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Considering the use of the RS series

This product features high precision and high rigidity, however, it is necessary to strictly comply with various restrictions
and make considerations to maximize the product’s features. Please read this technical document thoroughly and select
and adopt an appropriate model based on the actual operating environment, method, and conditions at your facility.

Export

e When this product is exported from Japan, it may be subject to the export regulations provided in the “Foreign
Exchange Order and Export Trade Control Order”. Be sure to take sufficient precautions and perform the required
export procedures in advance if the final operating party is related to the military or the product is to be used in the
manufacture of weapons, etc.

Application

e |f failure or malfunction of the product may directly endanger human life or if it is used in units which may injure the
human body (atomic facilities, space equipment, medical equipment, safety units, etc.), examination of individual
situations is required. Contact our agent or nearest business office in such a case.

Safety measures

e Although this product has been manufactured under strict quality control, a mistake in operation or misuse can
result in breakdown or damage, or an accident resulting in injury or death. Be sure to take all appropriate safety
measures, such as the installation of independent safeguards.

Product specifications indicated in this catalog

e The specifications indicated in this catalog are based on Nabtesco evaluation methods. This product should only
be used after confirming that it is appropriate for the operating conditions of your system.

Operating environment

Use the reduction gear under the following environment: Do not install the reduction gear at the following locations.
) : o - Locations where a lot of dust is collected.
- Location Wher‘i the amoblent temperature is within the - Outdoor areas that are directly affected by wind and rain
range from -10°C to 40°C. - Locations near to areas that contains combustible, explosive, or
- Location where the humidity is less than 85% and no corrosive gases and flammable materials.
condensation occurs. - Locations that are heated due to heat transfer and radiation from
peripherals and direct sun.
- Locations where the performance of the motor can be affected by
- Well-ventilated location magnetic fields or vibration.

Note 1: If the required operating environment cannot be established/met, contact us in advance.

2: When using the reduction gear under special conditions (clean room, equipment for food, concentrated alkali, high-pressure
steam, etc.), contact our agent or nearest business office in advance.

- Location where the altitude is less than 1000 m.

Maintenance
e The standard replacement time for lubricant is 20,000 hours. However, when operation involves a reduction gear

surface temperature above 40°C, the state of degradation of the lubricant should be checked in advance of that
and the grease replaced earlier as necessary.

Reduction gear temperature

e When the reduction gear is used under high load and at a high duty ratio, it may overheat and the surface
temperature may exceed the allowable temperature. Be aware of conditions so that the surface temperature of the
reduction gear does not exceed 60°C while it is in operation. There is a possibility of damage (to the product) if the
surface temperature exceeds 60°C.

Reduction gear output rotation angle

e When the range of the rotation angle is small (10 degrees or less), the service life of the reduction gear may be
reduced due to poor lubrication or the internal parts being subject to a concentrated load.

Note: Contact us in case the rotation angle is 10 degrees or less.
Manuals

e Safety information and detail product instructions are indicated in the operation manual.
The operation manual can be downloaded from the following website.

https://precision.nabtesco.com/
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= Glossary

Rated service life

The lifetime resulting from the operation with the rated torque
and the rated output speed is referred to as the “rated service
life”.

Allowable acceleration/deceleration torque

When the machine starts or stops, the load torque to be applied
to the reduction gear is larger than the constant-speed load
torque due to the effect of the inertia torque of the rotating part.
In such a situation, the allowable torque during acceleration/
deceleration is referred to as “allowable acceleration/
deceleration torque”.
Note: Be careful that the load torque, which is applied at
startup and stop, does not exceed the allowable
acceleration/deceleration torque.

Momentary maximum allowable torque

A large torque may be applied to the reduction gear due to
execution of emergency stop or by an external shock. In such a
situation, the allowable value of the momentary applied torque
is referred to as “momentary maximum allowable torque”.
Note: Be careful that the momentary excessive torque does
not exceed the momentary maximum allowable torque.

Torsional rigidity, lost motion, backlash

When a torque is applied to the output shaft while the input
shaft is fixed, torsion is generated according to the torque
value. The torsion can be shown in the hysteresis curves.

The value of b/a is referred to as “torsional rigidity”.

The torsion angle at the mid point of the hysteresis curve width
within £3% of the rated torque is referred to as “lost motion”.
The torsion angle when the torque indicated by the hysteresis
curve is equal to zero is referred to as “backlash”.

<Hysteresis curve>

Backlash

Torsion angle
[

Lost motion

\

+3% rated torque

+100% rated torque

External shock torque

Max torque for startup

Constant torque

Load torque

Time

% Max torque Shock torque at
for stop emergency stop

Allowable output speed

The allowable value for the reduction gear’s output speed
during operation without a load is referred to as the “allowable
output speed”.

Notes: Depending on the conditions of use (duty ratio, load,
ambient temperature), the reduction gear temperature
may exceed 60°C even when the speed is under the
allowable output speed. In such a case, either take
cooling measures or use the reduction gear at a speed
that keeps the surface temperature at 60°C or lower.

Duty ratio

The duty ratio is defined as the ratio of the sum total time of
acceleration, constant speed, and deceleration to the cycle
time of the reduction gear.

Startup efficiency

The efficiency of the moment when the reduction gear starts up
is referred to as “startup efficiency”.

No-load running torque (input shaft)

The torque for the input shaft that is required to run the
reduction gear without load is referred to as “no-load running
torque”.

Allowable moment.and maximum. thrust.load

The external load moment may be applied to the reduction
gear during normal operation. The allowable values of the
external moment and the external axial load at this time are
each referred to as “allowable moment” and “maximum thrust
load”.

Momentary maximum allowable moment

A large moment may be applied to the reduction gear due to

an emergency stop or external shock. The allowable value of

the momentary applied moment at this time is referred to as

“momentary maximum allowable moment.”

Note: Be careful so that the momentary excessive moment
does not exceed the momentary maximum allowable
moment.
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Product selection
= Product selection flowchart

Step 1.

e-evaluate

Set items required for selection. Setting of equipment to be verified €
operation pattern

(P.29, 30)  Reduction gear mounting direction
.29,

\
v

Setting of operation conditions

o Weight of the equipment to be verified *(ycle time

* Configuration of the equipment to be verified ~ ® Operating hours per day
* Rotation angle  Operating days per year
© Rotation time

Review load conditions.
]

YES

Step 2.

Verify the operating environment. Checking of operating environment
(P.29, 30) © Ambient temperature © Locations where the product
© Humidity cannot be installed

* Altitude (Refer to page 26.)

* \entilation

 Reduction gear surface temperature

NO

Compatible
YES

Step 3.
Verify the reduction gear load.
(P-29, 30)

[1. Calculation of inertia moment |

2. Calculation of constant torque |
T

[3. Setting of operation pattern |

4. Calculation of inertia torque |

5. Calculation of load torque |

| 6. Calculation of average speed and average

Step 4 load torque
) I
Select a reduction gear. I
(P.32 to 35)
Calculate the rated torque NO
hat satisfies the required life and selec
a reduction gear.
YES
Reduction gear Reduction gear
selection method (1 selection method (2]
|Se|ecta d gear based on the calculated rated torque.| |T=. ively select a reduction gear model.|

Verify the maximum torque for startup.
1, Ta< Ts1

Verify the maximum torque for startup:
T1, Ta< Tsi

Ta<T
YES

Verify the shock torque due to
an emergency stop.
Pem < Cem

YES
s0
ES

erify the shock torque due to
an emergency stop.
Pem < Cem

Verify the output speed.
Nmo <

N
Y

Verify the thrust load.
W < Allowable thrust

YES

Verify the output speed.
Nmo < Nso

Verify the thrust load.
W < Allowable thrust

Examine the moment load.
M < Mos

YES
ice life: N
ES

Reconsider the

s Reconsider the
propriate mod

appropriate mode

Examine the moment load.
M < Mo1

Verify the service life.
Lex<L

YI

!

[ Determine the reduction gear model. |

A limitation is imposed on the motor torque value according to the momentary maximum

28 allowable torque of the selected reduction gear. (Refer to page 36.)



Product selection

e

Model code selection examples

With horizontal rotational transfer
Step 1. Set the items required for selection.

Setting item Setting

Reduction gear mounting direction ‘ Vertical shaft installation

Equipment weight to be considered

Wa — Disk weight (kg) 2,000
Wg_—— Work weight (kg) 100x4 pieces
Dy———— Disk: D dimension (mm) 1,200
a— Workpiece: a dimension (mm) 100
b Workpiece: b dimension (mm) 300
D, Workpiece: P.C.D. (mm) 1,000
g—— Rotation angle (°)*' 180
[ty+to+t3] —— Rotation time (s) 2.5
[t4] ——————Cycle time (s) 20
Qq———— Equipment operation hours per day (hours/day) | 12
Qo —— Equipment operation days per year (days/year) 365

*1. When the range of the rotation angle is small (10 degrees or less), the rating life of the reduction gear
may be reduced due to poor lubrication or the internal parts being subject to a concentrated load.

Step 2. Verify the operating environment.

Checkpoint Standard value
Sp — Ambient temperature (°C) -10to +40
S; — Reduction gear surface temperature (°C) 60 or less

Note: Refer to “Operating environment” on p. 26 for values other than those listed above.

Step 3-1. Examine the reduction gear load

Setting item Calculation formula

(1) Calculate the inertia moment based the calculation formula on page 42.

2
D,
Wax (2 Y .ooo)

|R1= 2
WB 2 b 2 D2 2
e = [12{[1000){1,000) #Wex [2><1 w) |

| gy =Disk inertia moment
| o =Work inertia

| Load inertia moment
R (kgm?)

Ir =lgi+1Re
n =Number of Workpieces

(2) Examine the constant torque.

Tr=(Wa+Wg )x 9.8 x
p =Friction factor

Note: Use 0.015 for this example as the load
is applied to the bearing of the
Precision Reduction Gear RV™.

T Constant torque D;, =Rolling diameter: Use the pilot diameter

R (Nm) which is almost equivalent
to the rolling diameter in
this selection calculation.

Note: If the reduction gear model is not determined,
select the following pilot diameter:

Maximum pilot diameter: 490 (mm)

(RS-900A)

Do,
b
2x1,000

/ZE
_o\\

Equipment to be

verified: Work
Equipment to be
verified: Disk

Servomotor

/ T ‘ T
Reduction gear “ | i

Motor flange

FIX""Q component Hollow diameter

L
T wi

Load torque (Nm)

Speed (rpm)

Selection examples

2
2,000 x( 1200 j

2 x1,000
2
=360 (kgm?)

. [100]r100Y (800 Y| oo 1000 ¥
R2= 1127 [\1000 ) " 1,000 21,000
=103.3 (kgm?)

lg =360 +103.3
=463.3 (kgm?)

|m:

x0.015

490
Ta=(2, 100 x4 )x9.

5= (2,000 +100 x )><98x2x1,000
=86.4 (Nm)

Step 3-2: Proceed to p. 31.
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- Model code selection examples

Servomotor

Reduction gear

With vertical rotational transfer
Step 1. Set the items required for selection.

Setting item Setting }\w

Reduction gear mounting direction ‘ Horizontal shaft installation ‘ ~\_Equipment to be examined (Movable section)
Equipment weight to be considered
a
Wg —— Mounted work weight (kg) | 2,000 \
otation center
Equipment configuration to be considered
a—— adimension (mm) 500 @
Qo
b —— b dimension (mm) 500
R—— Rdimension (mm) 320
0 i diti Position of the center of gravity
peration conditions
g ——— Rotation angle (°)*' 90 % Tie
5 T
[ty+to+t3] —— Rotation time (s) 1.5 g m ’_L
o
<
[tq — Cycle time (8) 20 3 L]
Q; — Equipment operation hours per day (hours/day) 24 £
g N2
Qo ———— Equipment operation days per year (days/year) 365 B N - Na
Q
*1. When the range of the rotation angle is small (10 degrees or less), the rating life of the reduction gear g trio te its
may be reduced due to poor lubrication or the internal parts being subject to a concentrated load. s te te
Time (s)
Step 2. Verify the operating environment. 60 |- o
Checkpoint Standard value 40
Sg ———— Ambient temperature (°C) -10 to +40 .
[©)
S; ———— Reduction gear surface temperature (°C) 60 or less &
Note: Refer to “Operating environment” on p. 26 for values other than those listed above. 10 |----
Step 3-1. Examine the reduction gear load. -10 50 40
0!
Setting item Calculation formula Selection examples
(1) Calculate the inertia moment.
Load inertia moment 2 2 2 g =200 (500 2+ 500 )° +2,000x[ 320 ’
| 1oWe [ (B Y o o[ R R 12 1,000) " \1,000 ' 1,000
R (kgm?) A=12 " lgo00) " \fo00 ©*\{,000
=288.1 (kgm?)
(2) Examine the constant torque.
Constant torque R Ty = 2,000 x9.8x =22
T, Ta=Wex98x —— R 1,000
R (Nm) 1,000 =6,272 (Nm)

Step 3-2: Proceed to p. 31.
(Refer to “With horizontal rotational transfer” for selection examples.)
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Step 3-2. Set items required for selection.

Setting item

Calculation formula

(1) Set the acceleration/deceleration time, constant-speed operation time, and output speed.

* The operation pattern does not need to be verified if it is
already set.

Selection examples (With horizontal rotational transfer)

Examine the operation pattern using N2 = 15 rpm as the
reduction gear output speed is unknown.

t Acceleration time (s) « If the operation pattern has not been determined, use the fol- 180
lowing formula to calculate the reference operation pattern. ty=t3=2.5- 157 =05()
. 6
¢ Constant-speed operation ty =tg =Rotation [ti+ 1tz +t5] - N (@ x 360)
2 . 2
—=x360
time (s) (60 x ] t,=2.5-(05+0.5) =15(s)
to =Rotation [ty +tp +t3]—(t1 +13)
t3 Deceleration time (s) Note: 1. Assume that t1 and ts are the same. s ti=t3=05(9)
Note: 2. Nz = 15 rpm if the reduction gear output speed (N2) is _
to=15(s)
not known.
Note: 3. If ty and t3 is less than 0, increase the output N2 =15 (rpm)
N2 Constant speed (rpm) speed or extend the rotation time.
N Average speed for startup N 15
! (rpm) N =2 Ny =>=75 (pm)
Ns Average speed for stop (rpm) No— N2 NP 15 ~75 (rpm)
T2 .

(2) Calculate the inertia torque for acceleration/deceleration.

Inertia torque for acceleration

TA=|463.3 x(15-0) ]x@

Igx(N2-0) |21
T, ={R72 }Xi 60
K (Nm) . B 60 05
= 1,455 (Nm)
Inertia t for decelerat {463.3 ><(0—15)} 2mn
Y et P
o nertia torque for deceleration TD:{ |RX(0*N2)]X277 D 05 0

(8) Calculate the load torque for acceleration/deceleration.

(Nm)

ts 60

Ty =[Ta+Tg|

= —1,455 (Nm)

i T,=[1,455 +86.4
T, Maximum torque for startup Ty : Constant torque 1 |
(Nm) With horizontal rotational transfer Refer to page 29 =1,541.4 (Nm)
With vertical rotational transfer Refer to page 30
Constant maximum torque
T2 (Nm) T =(Tdl T,=86.4 (Nm)
. To=|Tp+Tq|
T Maximum torque for stop T, : Constant torque Ty=|-1,455 +86.4 |

(4)-1 Calculate the average speed.

Nm

(4)-2 Calculate the average load torque.

Tm

(Nm)

Average speed (rpm)

Average load torque (Nm)

With horizontal rotational transfer Refer to page 29
With vertical rotational transfer Refer to page 30

_ N+t x Ny +15xNg

N
" ty+totts

10 10 10 10
T 3ty ><T13+ t2><N2><T23+ t3><N3><T33
™ N, +oxNy +5x Ny

=1,368.6 (Nm)

_05x75+15x15+05%x7.5
B 05+15+05
=12 (rpm)

Nm

19 19 10 10
T 2305x7.5x1,541.45+1.5x15x864 % +05x7.5x13686°
" 05x7.5+15x15+0.5x7.5

=963.9 (Nm)

Go to page 32 if the reduction gear model is verified based on the required life.
Go to page 34 if the service life is verified based on the reduction gear model.
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Step 4. Select a reduction gear.
Reduction gear selection method (1) Calculate the required torque based on the load conditions and required life and select a reduction gear.

Setting/verification item

Calculation formula

(1) Calculate the rated torque for the reduction gear that satisfies the required life.

code selection examples

Selection examples (With horizontal rotational transfer)

Lex Required life (year) Based on the operation conditions 20 years
Q Number of cycles per day Q= Q;x60x60 Quy = %
foy ———— oy ™ 14
(times) = 2,160 (times)
Qs Operating hours of reduction Qs= Quey Xty +to+15) Q= W
gear per day (h) 60x60 ~150)
Operating hours of reduction ~ Q, =15x365
Q4 gear per year (h) Qa =QoxQ =548 (h)
) o Lhour =548 x 20
Lhour Reduction gear service life (n) | Lnour = Qu x Ly - 10’920 "
10
Reduction gear rated torque | To' T () %X%Om To' = 963.9 x(5) [10960 1&
To' that satisfies the required life 6,000 15

(Nm)

K :Reduction gear rated life (h)
No : Reduction gear rated output speed (rpm)

(2) Tentatively select a reduction gear model based on the calculated rated torque.

Tentative selection of the reduction gear

Select a reduction gear for which the rated torque of the reduction
gear [To] " is equal to or greater than the rated torque of the
reduction gear that satisfies the required life [To’].

*1 [Tol: Refer to the rating table on page 10.

(8) Verify the maximum torque for startup and stop.

Verification of maximum torque for startup

and stop

(4) Verify the output speed.

Nmo

Average speed per cycle (rpm)

Check the following conditions:

The allowable acceleration/deceleration torque [Ts1] " is equal to or
greater than the maximum starting torque fﬁ]’z and maximum
stopping torque [Ts]?

If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

*1 [Ts1]: Refer to the rating table on page 10.
*2 [T1] and [Tg]: Refer to page 31.

B t1xNy+toxNo+t3xNg
= .

Nmo

=1.080 (Nm)

RS-260A that meets the following condition is tentatively
selected:
[To] 2,548 (Nm) = [To’] 1.080 (Nm)

[Ts1] 6,370 (Nm) > [T1] 1,541.4 (Nm)

[Ts] 1,368.6 (Nm)
According to the above conditions, the tentatively selected
model should be no problem.

_05x75+1.5x15+0.5x7.5
20

Nmo

= 1.5(rpm)

Verification of output speed

Check the following condition:
The allowable output speed [Nso]'1 is equal to or greater than the
average speed per cycle [Nmo)

If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

Contact us regarding use of the model at a speed outside the
allowable output speed [Nso] .

Note: The value of [Nso] is the speed at which the case temperature
is balanced at 60°C for 30 minutes.

*1 [Nso] and [Ns1]: Refer to the rating table on page 10.

[Nso] 21.5 (rpm) = [Nmo] 1.5 (rpm)
According to the above condition, the tentatively selected
model should be no problem.




Reduction gear selection method (1) Calculate the required torque based on the load conditions and required life and select a reduction gear.

Setting/verification item Calculation formula

(5) Verify the shock torque at the time of an emergency stop.

Expected number of

Selection examples (With horizontal rotational transfer)

For example, an emergency stop occurs once a month.

Pem . . Based on the operation conditions. [Pem] = 1 x 12 x required life (year) [Lex]
emergency stop times (times) — 12x20=240 (times)
Shock torque due to an -
Tem a £ For example, [Tem] = 5,000 (Nm)
emergency stop (Nm) N
H
t the time of an g
Nem Speed at the time of a 3 For example, [Nem] = 15 (rpm)
emergency stop (rpm) S SR |
New
g
=1
3
8 tem
Deceleration time at the time
tem For example, [tem] = 0.05 (s)
of an emergency stop (s) Time (5)
Set the operation conditions that meet the following requirement:
Shock torque due to an emergency stop [Tem] is equal to or less
than the momentary maximum allowable torque [Ts2]
Model Number of pins (Z4)
RS-50A/RS-50B 52
Number of pins for reduction RS-260A/RS-260B
Number of pins for RS-260A: 60
Z gear RS-320A/RS-320B 60 P
RS-400A
RS-900A 58
10
775 x (T&) s 10
~ Tem 775 x 12,740 \3
c Allowable number of shock Cem = N 5,000
e N lom __ N/ -
em torque application times Zy x— 2 tem Cem = 5 = 23,347 (times)
60 x 5 x0.05

Note [Tsz]: Momentary maximum allowable torque, refer to the
rating table on page 10.

Check the following condition:

The allowable shock torque application count [Cem] is equal to or
Verification of shock torque due to an greater than the expected emergency stop count [Perm]
emergency stop
If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

(6) Verify the thrust load and moment load.
Output shaft mounting surface

Wj——— R adial load (N)
0 Distance to the point of radial

load application (mm)
Wo————— Thrust load (N)

Distance to the point of thrust U
2 -

load application (mm)

] a
Wi x (£ +a)+W, x@

M ——————— Moment load (Nm) M= W

a: Refer to the calculation
of the tilt angle on page 39.

[Cem] 23,347 = [Pem] 240
According to the above condition, the tentatively selected
model should be no problem.

0 (N)

0 (mm)

In this example,
W, = W+ Wg = (2,000 +100 x4) x 9.8
= 23,520 (N)

Note Wa, W : Refer to page 29.

0 (mm) (As the workpiece center is located on the rotation
axis)

RS-260A As dimension a = 232.4 (mm):
~ 0x(0+232.4)+23,520 x0
N 1,000

M

=0 (Nm)

Check that the thrust load and moment load are within the
range in the allowable moment diagram on page 37.
When radial load Wi is applied within dimension b, use the

. reduction gear within the allowable radial load.

Verify the thrust load and moment load Wr: Allowable radial load, see the rating table on page 10.
If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

For this example,

Thrust load [W2] = 23,520 (N)

Moment load [M] = 0 (N)

As the above values are within the range in the allowable
moment diagram, the tentatively selected model should be
no problem.

Select the reduction gear model that satisfies all the conditions of the above verification items.
The actual reduction ratio is determined based on the motor speed, input torque, and inertia
moment. Check with the motor manufacturer.

Based on the above verification result, RS-260A is
selected.
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lodel code selection examples

Reduction gear selection method (2): Tentatively select a reduction gear model and evaluate the service life.

Setting/verification item

Calculation formula

Selection examples (With horizontal rotational transfer)

(1) Tentatively select a desired reduction gear model.

Tentative selection of a reduction gear

Tentatively select a desired reduction gear model.

For example, tentatively select RS-260A.

(2) Verify the maximum torque for startup and stop.

Verification of maximum torque for startup
and stop

Check the following conditions:

The allowable acceleration/deceleration torque ”51]‘1 is equal to or
greater than the maximum starting torque [T1]® and maximum
stopping torque [Ta] ?

If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

*1 [Ts1]: Refer to the rating table on page 10.
*2 [T1] and [Ts]: Refer to page 31.

[Ts1] 6,370 (Nm) > [T1] 1,541.4 (Nm)

[Ts] 1,368.6 (Nm)
According to the above conditions, the tentatively selected
model should be no problem.

() Verify the output speed.

Nmo Average speed per cycle (rpm)

11N +toxNo+t3xN3
= .

Nmo

_05x75+1.5x156+0.5x7.5
20

Nmo

= 1.5(rpm)

Verification of output speed

Check the following condition:
The allowable output speed [Nso] ' is equal to or greater than the
average speed per cycle [Nmo)

If the tentatively selected reduction gear is outside of the specifica-
tions, change the reduction gear model.

Contact us regarding use of the model at a speed outside the allow-
able output speed [Nso] .

Note: The value of [Nso] is the speed at which the case temperature
is balanced at 60°C for 30 minutes.

*1 [Nso] and [Ns1]: Refer to the rating table on page 10.

[Nso] 21.5 (rpm) = [Nmo] 1.5 (rpm)
According to the above condition, the tentatively selected
model should be no problem.

(4) Verify the shock torque at the time of an emergency stop.

Expected number of

For example, an emergency stop occurs once a month.

Pem . ) Based on the operation conditions. [Pem] = 1 x 12 x required life (year) [Lex]
emergency stop times (times) = 12x20=240 (times)
hock tor toan =
Tem Shock torque due fo a £ For example, [Tem] = 500 (Nm)
emergency stop (Nm) =
s
Speed at the time of an g
Nem P 3 For example, [Nem] = 15 (rpm)
emergency stop (rpm) EN
Nem
g
3
8
& o |
Deceleration time at the tim
tem sceleratio © atine ime For example, [tem] = 0.05 (s)
of an emergency stop (s) Time (s)
Set the operation conditions that meet the following requirement:
Shock torque due to an emergency stop [Tem] is equal to or less
than the momentary maximum allowable torque [Tsz]
Model Number of pins (Z4)
RS-50A/RS-508 52
Number of pins for reduction RS-260A/RS-260B
Number of pins for RS-260A: 60
Z gear RS-320A/RS-3208 60 P
RS-400A
RS-900A 58
10
775 x|z )3 o
Tem 77 1,225 )3
-~ 7 5
C Allowable number of shock Cem = N 500
. . . lem _ .
em torque application times Zaxorxtem Cem = s = 30,729 (times)
40 x x0.05

Note [Tsz]: Momentary maximum allowable torque, refer to the
rating table on page 10.

Verification of shock torque due to an
emergency stop

Check the following condition:
The allowable shock torque application count [Cem] is equal to or
greater than the expected emergency stop count [Pem]

If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

[Cem] 23,347 > [Pem] 240
According to the above condition, the tentatively selected
model should be no problem.
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Reduction gear selection method (2): Tentatively select a reduction gear model and evaluate the service life.

Setting/verification item Calculation formula
(5) Verify the thrust load a

oment load.

Wi Radial load (N) Output shaft mounting surface
0 Distance to the point of radial
load application (mm)
Wp————— Thrust load (N)
Distance to the point of thrust
12 o
load application (mm) U
2 a
M ————— Moment load (Nm) M= Wix (£ +a)+Wo xEp
1,000

a: Refer to the calculation
of the tilt angle on page 39.

Selection examples (With horizontal rotational transfer)

oN)

0 (mm)

W, = Wt Wp = (2,000 +100 x4) x98
= 23,520 (N)

Note Wa, Ws: Refer to page 29.

0 (mm) (As the workpiece center is located on the rotation
axis)

RS-260A As dimension a = 232.4 (mm):
~ 0x(0+232.4)+23,520 x0
N 1,000

M

=0(Nm)

Check that the thrust load and moment load are within the
range in the allowable moment diagram on page 37.
When radial load W1 is applied within dimension b, use the

. reduction gear within the allowable radial load.

Verify the thrust load and moment load Wr: Allowable radial load, see the rating table on page 10.
If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

(6) Verify the reduction gear service life.

For this example,

Thrust load [W2] = 2,548 (N)

Moment load [M] = 0 (N)

As the above values are within the range in the allowable
moment diagram, the tentatively selected model should be
no problem.

10
10 =
i 3 _ 15 (2,548 \3
Ly —— Life (h) L, = 6,000 x-No (Loj bn=6.000 35|63
Nm m =191,552(h)
Qi1cy —— Number of cycles per day (times) | Quey =Q‘X?ﬂ Qiy = % = 2,160 (times)
4
- i Queyx(t1+tp+a) 2,160 x(0.5+1.5+0.5)
- Q=—t——""——"="""2=15(h
Q3 Operating hours per day (h) Qg 5060 3 50260 (h)
Q4 — Operating hours per year (h) Q= Q3xQ, Q4 =15x365 =548 (h)
. L L
Lyear — Reduction gear service life (year) Lyear = CTh Lyear = 19;& =349.5 (year)
4
Lex— Required life (year) Based on the operation conditions 20 years

Check the following condition:
[Lex] is equal to or less than [Lyear]
Verification of the service life
If the tentatively selected reduction gear is outside of the
specifications, change the reduction gear model.

[Lex] 20 (year) < [Lyear] 349.5 (year)
According to the above condition, the tentatively selected
model should be no problem.

Select the reduction gear model that satisfies all the conditions of the above verification items.
The actual reduction ratio is determined based on the motor speed, input torque,and inertia
moment. Check with the motor manufacturer.

Based on the above verification result, RS-260A is
selected.
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Limitation on the motor torque

A limitation is imposed on the motor torque value so that the shock torque applied to the reduction gear does not exceed
the momentary maximum allowable torque.

Setting/verification item

Motor momentary

Calculation formula

Selection examples (With horizontal rotational transfer)

Tm1 . Determine based on the motor specifications. For example, Tm1 = 90 (Nm)

maximum torque (Nm)

Maximum torque generated at the For example, calculate the maximum torque generated at
Tm1out output shaft for the reduction gear 100 the output shaft for the reduction gear based on the

(Nm)

(When an external shock is applied at the time of an
emergency stop or motor stop)

Tmtout =Tmix Rx

R: Actual reduction ratio
n : Startup efficiency (%) ,refer to the rating table on page 10.

specifications when RS-260A-120 was selected.
1
Ttou =90 x120 x %
= 14,400 (Nm)

Maximum torque generated at the
output shaft for the reduction gear
(Nm)

Tmeout

(When a shock is applied to the output shaft due to
hitting by an obstacle)

Thmzout :TMWXRX%

75
Tuzou =10 x120 x Lo

=8,100 (Nm)

Limitation on motor torque value

Check the following condition:

The momentary maximum allowable

torque [Ts2] " is equal to or greater than the maximum torque
generated at the output shaft for the reduction gear

[TmiouT] and [Tmezout]

If the above condition is not satisfied, a limitation is imposed on the
maximum torque value of the motor.

*1 [Ts2): Refer to the rating table on page 10.

[Ts2] 12,740 (Nm) < [Tmiout] 14,400 (Nm) and

[Tmeout] 8,100 (Nm)
According to the above condition, the torque limit is set for
the motor.
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Alloewable moment diagram

16,000

RS-50A .~ 14,700N
AR 14,000

12,000
10,000
8,000

6,000

Thrust load (N)

4,000

2,000

1,764Nm

| | | \

0

0 500 1,000 1,500 2,000

Load moment (Nm)

RS-260A
30,000
RS-260B
24,500N
L 9,702Nm
I
Z 20,000 :
©° I
g |
= = 1
a |
= |
= I 10,437N
10,000~~~ ~~~—-~--1[---%
I
I
| |
I
I 12,740Nm
O 1 l / 1
0 10,000 20,000

Load moment (Nm)

RS-320A 49,000N
- 12,250N
RS-3208 [N I'4 250Nm
I
I
40,000 |
= |
%’ 1
£ 30,000 !
R |
2 |
£ 20,000 !
__________ I_ _ _ _ _ 1314,994N
I
10,000 !
I
20,580Nm|
O 1 : 1 _/ 1
0 10,000 20,000 30,000

Load moment (Nm)

Thrust load (N)

Thrust load (N)

80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

100,000

80,000

60,000

40,000

20,000

~72,000N

19,000Nm

17,434N

\

24,500Nm \',\
I

10,000 20,000 30,000

Load moment (Nm)

88,200N

25,696Nm

R e e S

26,780N

#4,100Nm
!

0 10,000 20,000 30,000 40,000

Load moment (Nm)

When the load moment and the axial load are applied concurrently, ensure that the reduction gear is used within the corresponding
allowable moment range, which is indicated in the allowable moment diagram.
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Technical data

= No-load running torque

e
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Output shaft speed (rpm)

The no-load running torque that is converted to
the input shaft side value should be calculated
using the following equation:

No-load running torque on

No-load running torque on _  the output shaft side (Nm)

the input shaft side (Nm)

Speed ratio

(Measurement conditions)

Case temperature: 20°C

Lubricant:

RVGREASE™ LBOO

(RS-50A, RS-50B, RS-260A, RS-260B, RS-400A)
Molywhite REOO

(RS-320A, RS-320B, RS-900A)



Technical data
= (Calculation of tilt angle and torsion angle

Calculation of tilt angle

When a load moment occurs with an external load applied, the output Output shaft
shaft will tilt in proportion to the load moment (If {3 is larger than b) mounting surface
The moment rigidity indicates the rigidity of the main bearing, and it is

represented by the load moment value required for tilting the main
bearing by 1 arc.min.

0 : Tilt angle of the output shaft (arc.min.)
Mi : Moment rigidity (Nm/arc.min.)
g= Wibi + Wobo \y, w, :Load (N)
M: X 10 8 &, £ : Distance to the point of load
application (mm)

4 :2+£+a—b
2

{ : Distance from the output shaft 13
installation surface to the point of

load application (mm) b
{ a
Moment rigidity Dimensions (mm) 13
Model Reference value
(Nm/arc.min.) @ b

RS-50A 28.4

1,960 187.1
RS-50B 50.4
RS-260A

8,320 232.4 319.3
RS-260B
RS-320A 268.5

12,740 376.4
RS-320B 168.5
RS-400A 19,600 264.2 369.8
RS-900A 37,730 325.4 433.4

Calculation. of torsion. angle
Calculate the torsion angle when the torque is applied in a single direction, using an example of RS-260A.
1) When the load torque is 50 Nm.................. Torsion angle (ST)
When the load torque is within the lost motion range
50 y 1 (arc.min.)
76.4 2
2) When the load torque is 1,300 Nm.................. Torsion angle (ST,)
When the load torque is within the rated torque range

oT,- 1, 2.100-76.4

2 1,540

Note: 1. The torsion angles that are calculated above are for a single reduction gear.
2. Contact us for the customized specifications for lost motion.

ST, = = 0.38arc.min. or less

= 1.81arc.min.

Torsional rigidity Lost motion Backlash
Model Reference vglue Lost motion Measured torque (arc.min.)
(Nm/arc.min.) (arc.min.) (Nm)
RS-50A
— 255 1.5 +14.7 1.5
RS-50B
RS-260A
1,540 /6.4
RS-260B
RS-320A
1,570 1.0 +94.1 1.0
RS-320B
RS-400A 2,450 1176
RS-900A 4,900 2646




Design points
Reduction gear installation components
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Installation of the reduction gear and mounting it to the output shaft

When installing the reduction gear and mounting it to the output shaft, use hexagon socket head cap screws and tighten
to the torque, as specified below, in order to satisfy the momentary maximum allowable torque, which is noted in the
rating table.

The use of the serrated lock washers are recommended to prevent the hexagon socket head cap screws from loosening
and to protect the seat surface from flaws.

¢ Hexagon socket head cap screw
<Bolt tightening torque and tightening force>

Hexagon socket head Tightening torque Tightening force
EElp) SPEL F Bolt specification
nominal size x pitch
(mm) (Nm) (N)
M5 x 0.8 9.01 £0.49 9,310
Hexagon socket head cap screw
M6 x 1.0 15.6 £ 0.78 13,180 JIS B 1176: 2006
M8 x 1.25 37.2+1.86 23,960 Strength class
M10 x 1.5 73.5 +3.43 38,080 JIS B 1051: 2000 12.9
M12 x 1.75 129 +6.37 55,100 Thread
M16 x 2.0 319 +15.9 103,410 JIS B 0209: 2001 69
M18 x 2.5 441 +22.0 126,720
M20 x 2.5 493 + 24.6 132,170

Note: 1. The tightening torque values listed are for steel or cast iron material.
2. If softer material, such as aluminum or stainless, is used, limit the tightening torque. Also take the transmission torque
and load moment into due consideration.

<Calculation of allowable transmission torque of bolts>

T Allowable transmission torque by tightening bolt (Nm)
F Bolt tightening force (N)

D Bolt mounting P.C.D. (mm)
y

T=FxJx D Friction factor
2x1,000 p=0.15: When lubricant remains on the mating face.
p=0.20: When lubricant is removed from the mating face.
n Number of bolts (pcs.)

¢ Serrated lock washer for hexagon socket head cap screw
Name: Belleville spring washer (made by Heiwa Hatsujyo Industry Co., Ltd.)
Corporation symbol: CDW-H

CDW:-L (Only for M5)
Material: S50C to S70C ! \t
Hardness: HRC40 to 48 S
Unit: mm)
ID and OD of
Belleville
Nominal spring washer
) t H - - @d @D
size
ad aD
5 5.25 8.5 0.6 0.85
6 6.4 10 1.0 1.25
8 8.4 13 1.2 1.55 i H
10 10.6 16 15 1.9 =
12 12.6 18 1.8 2.2
16 16.9 24 2.3 2.8
18 18.9 27 2.6 3.15
20 20.9 30 2.8 855

Note: When using any equivalent washer, select it with special care given to its outside diameter D.



Lubrication

e The standard lubrication method for the RS reduction gears is greasing.
Before the reduction gear is shipped, it is filled with our recommended grease. (For the brand of the pre-filled grease,
refer to the following table.)
When operating a reduction gear filled with the appropriate amount of grease, the standard replacement time due to
deterioration of the grease is 20,000 hours.
When using the gear with deteriorated grease or under an inappropriate ambient temperature condition (40°C or
more), check the deterioration condition of the grease and determine the appropriate replacement cycle.

e Specified grease name

Model RS-50A, RS-50B RS'%OSA_'Qggé%E;_ESC‘)QAGOA' RS-320A, RS-320B, RS-900A
Lubricant code SB LB MW

Brand RVOIL™ SB150 RVGREASE™ LB0O Molywhite REQO
Manufacturer Nabtesco Corporation
teﬁr;sz?&re 1010 40°C

e |tis recommended that the running-in operation is performed.
Abnormal noise or torque variation may occur during operation due to the characteristics of the lubricant. There is no
problem with the quality when the symptom disappears after the running-in operation is performed.

Requirements for equipment design

e |f the lubricant leaks from the reduction gear or if the motor fails, the reduction gear must be removed. Design the
equipment while taking this into consideration.

e As the center pipe at the center of the reduction unit is not designed to support a load, do not use the reduction gear
in a way that applies a load to the center pipe. The oil seals may be deformed, which could eventually cause leakage
of the lubricant.

Attention for lifting reduction gear

e Be sure that no load is applied to the center pipe or spline hole on the input unit when lifting. The oil seals on the
output and/or input sides may become deformed, which could eventually cause leakage of the lubricant.

Reduction gear installation

e For the horizontal shaft installation, do not install the reduction gear while the input shaft (motor) position faces upward.

(Be sure to confirm that the input shaft position faces right, left, or downward during installation.)
e |f you intend to use the reduction gear attached to the ceiling, contact our customer representative.

‘ Correct installation example ‘ Incorrect installation example

h N V4

o Top B \[ Top /
L Motor

Reduction gear

li=seny
R

I

Reduction gear / K

) T
Bottom

i

- Bottom %2
L4

- Bottom
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Inertia moment calculation formula

JN(rpm)

Shape I(kgm2) Shape I(kgm?2)
1. Cylinder solid 6. Horizontal movement by conveyor
= l MR?2
Mkg) 2
|z Z R(m k) Ms(kg) V(m/min) Ma(kg)
T = 2 1(kg +
Tl = Im [Re+ 2 R |=(M* My +M3+M4ij2
‘ 4 3 J 2
a(m) R(m Ma(kg) N(rpm)
=1,
2. Cylinder hollow 7. Horizontal movement by lead screw
=1Im(rRz2+R,)
B 2 V(m/min
Mikg) z g Z Rim . Mtka) | MLV E M(p)
8 s g v 1 2, p2), & == ==
fffff - g R _4M<(R1 *R; )+3 } ; T(rpm) 4 {mrxN 4\m
alm) _ | Lead: P(m/rev)
-y
3. Oval cross section 8. Up/down movement by hoist
=1 2442
e M (b?+c?)
N(rpm)
M(kg) z z 1 c 2 a 2 2N
=1 (@ | M = M,R?+ L, R?
° V(m/min) I=M,R"+ 2 M,R
a(m) b(m)
2 2 Mk
S N B B 9
4 4 3
4. Rectangle 9. Parallel axis theorem
1 24 A2 l=1.+Mn?
= + n
pM(p+e?) » | 0
9 : Moment of inertia of any
Mk 0
N z 1 < object about an axis
X ,,7;7,, Y B = 12 M (a2 +¢? ) I _(l Center axis through its center of mass
i 5
: [ o | : Moment of inertia about
a(m) b(m) __'1('_“)_[_ _(l Rotation axis any axis parallel to the axis
-1 M (82 + b2) I through its center of mass
12 n : Perpendicular distance
between the above two axes
5. General application
V(m/min)
M(kg) 2
R(m) M V
== =MR?2
4 \mxN




Troubleshooting checksheet

Check the following items in the case of trouble like abnormal noise, vibration, or malfunctions.

When it is not possible to resolve an abnormality even after verifying the corresponding checkpoint, obtain a “Reduction
Gear Investigation Request Sheet” from the download page in our Website, fill in the necessary information, and contact
our Customer Support Center at Tsu Plant.

[URL]: https://precision.nabtesco.com/

The trouble started immediately after installation of the reduction gear

Checked

Checkpoint

Make sure the equipment’s drive section (the motor side or the reduction gear output surface side) is
not interfering with another component.

Make sure the equipment is not under a greater than expected load (torque, moment load, thrust load).

Make sure the required number of bolts are tightened uniformly with the specified tightening torque.

Make sure the reduction gear, motor, or your company’s components are not installed at a slant.

Make sure the specified amount of Nabtesco-specified lubricant has been added.

Make sure there are no problems with the motor’s parameter settings.

Make sure there are no components resonating in unity.

Make sure the input gear is appropriately installed on the motor.

Make sure there is no damage to the surface of the input gear teeth.

Make sure the input gear specifications (precision, number of teeth, module, shift coefficient,
dimensions of each part) are correct.

Make sure the flange and other components are designed and manufactured with the correct tolerances.

The trouble started during operation

Checked

Checkpoint

Make sure the equipment has not been in operation longer than the calculated service life.

Make sure the surface temperature of the reduction gear is not higher than normal during operation.

Make sure the operation conditions have not been changed.

Make sure there are no loose or missing bolts.

Make sure the equipment is not under a greater than expected load (torque, moment load, thrust load).

Make sure the equipment’s drive section is not interfering with another component.

Make sure an oil leak is not causing a drop in the amount of lubricant.

Make sure there are no external contaminants in the gear, such as moisture or metal powder.

Make sure no lubricant other than that specified is being used.
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» Area In North and South America / In Europe and Africa / In Asia and others

» FAX USA: / Germany: / Nagoya Office:
1-248-553-3070 / 49-211-364677 / 81-52-582-2987

Order Information Sheet (&S o ow™) Dt

Company Name: Dept. Name:

Name: E-mail:

TEL. - - FAX. - -

¢ System configuration and selected motor
We would appreciate if you could provide your system configuration draw- d

ing that helps us to understand the speed, constant torque, and load iner- m
tia moment of the output shaft for the reduction gear.
System configuration a e@ 1l
<O
Bolt size ¢
Motor model a | Motor mounting pilot diameter (mm)
P | Motor rated output (KW) b | Motor mounting bolt P.C.D (mm)
Twmo | Motor rated torque (Nm) c Motor mounting bolt size (mm)
Tw1 | Motor momentary maximum torque (Nm) d Motor shaft length (mm)
Nwmo | Motor rated speed (rpm) e Motor shaft diameter (mm)
g Motor shaft effective length (mm)

@ Operation pattern (output shaft for the reduction gear) Please inform us of whether a key is attached or not,
and when it is attached, also inform us of its dimensions.

4 External load (output shaft for the reduction gear)

é 8 Output shaft mounting surface

(S22

S§2%

% % = Ws

o

Time (s) ' L
t1 | Acceleration time (s) W»z ]
t2 | Constant speed operation time (s)
ts | Deceleration time (s) ) a
ta | One operation cycle time (s)
Qicy | Number of operation cycles per day (times) W+ | Radial load (N)

Q2 | Number of operating days per year (days) ¢ Distance to the point of radial load
N2 | Constant speed (rpm) application (mm)
T+ | Max. torque for startup (Nm) W2 | Axial load (N)
T2 | Constant torque (Nm) o Distance to the point of axial load
Ts | Max. torque for stop (Nm) application (mm)
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1. In the case where Nabtesco confirms that a defect of the Product was caused due to Nabtesco's design or
manufacture within the Warranty Period of the Product, Nabtesco shall repair or replace such defective
Product at its cost. The Warranty Period shall be from the delivery of the Product by Nabtesco or its
distributor to you (“Customer”) until the end of one (1) year thereafter, or the end of two thousand (2,000)
hours from the initial operation of Customer's equipment incorporating the Product at end user's production
line, whichever comes earlier.

2. Unless otherwise expressly agreed between the parties in writing, the warranty obligations for the Product
shall be limited to the repair or replacement set forth herein. OTHER THAN AS PROVIDED HEREIN,
THERE ARE NO WARRATIES ON THE PRODUCT, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

3. The warranty obligation under the Section 1 above shall not apply if:

a) the defect was caused due to the use of the Product deviated from the Specifications or the working
conditions provided by Nabtesco;

b) the defect was caused due to exposure to foreign substances or contamination (dirt, sand etc.)
c) lubricant or spare part other than the ones recommended by Nabtesco was used in the Product;

d) the Product was used in an unusual environment (such as high temperature, high humidity, a lot of dust,
corrosive/volatile/inflammable gas, pressurized/depressurized air, under water/liquid or others except for
those expressly stated in the Specifications);

e) the Product was disassembled, re-assembled, repaired or modified by anyone other than Nabtesco;
f) the defect was caused due to the equipment into which the Product was installed;

g) the defect was caused due to an accident such as fire, earthquake, lightning, flood or others; or

h) the defect was due to any cause other than the design or manufacturing of the Product.

4. The warranty period for the repaired/replaced Product/part under the Section 1 above shall be the rest of the
initial Warranty Period of the defective Product subjected to such repair/replace.
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