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The RV E, C, and Original Series are family of planocentric
reduction gear mechanisms designed for precise motion
control. The mechanisms incorporate a large number of
simultaneously engaged gear teeth, and have compact,
lightweight and highly rigid construction that is strong
against overloading. -
Furthermore, minimal backlash, rotary vibration and
inertia assure rapid acceleration, smooth motion and
extremely accurate positioning. :

The Precision Reduction Gear RYV is ideally suited for preci-
sion mechanical control in factory robots, machine tools, and
assembly and conveying equipment where precise position-
ing, stiffness and shock-load capability are demanded.
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(1) Ordering Information

B E series

e Product identification for ordering purpose.

121 [—[A|[—|B

@ Main bearing built-in type

Type symbol
Frame No.
Frame number | Rated output torque kgf-m (Nm)
6 6 (58)
20 17 (167)
40 42 (412)
80 80 (784)
110 110 (1078)
160 160 (1568)
320 320 (3136)
450 450 (4410)
Model ®

Bolt-clamping

output shaft

Bolt/pin clamping
@ output shaft

L Type of input gear or
input spline

@ Standard type A (Narrow type)
Standard type B (Big diameter type)
@ Special (none)

) . . 1
—— Speed ratio (reduction ratio = ﬁ)
(Ex. RV-80E)
R shaft rotation | 57,81,101,121,153 |

Notes 1. Refer to the Rating Table for other type.
2. Specify the shaft rotating speed ratio of your
application.

B C series

e Product identification for ordering purpose.

RV |—] 100 | C|—|36.75|—|A|(—|B
Type symbol Bolt-clamping
output shaft
Through-bolt
clamping output
shaft
Frame No.
Frame number Rated output torque kgf-m (Nm)
10 10 (98) Profile of center gear
27 27 (265)
50 50 (490) @ Standard type
100 100 (980) [Z] None
200 200 (1,961)
320 320 (3,136)
500 500 (4,900)
. . . 1
— Speed ratio (reduction ratio = ﬁ)
Notes 1. Here, 36.75 applies to the RV-100C.
Model 2. See Ratings Table for speed ratios of other frame
numbers.
@ Hollow shaft type 3. Specify the shaft rotating speed ratio of your
application.




Bl Original series

e Product identification for ordering purpose.

121

Type symbolJ
Frame No.
Frame number Rated output torque In-Ib(Nm)
15 1,213 (137)
30 2,949 (333)
60 5,642 (637)
160 13,887 (1568)
320 27,774 (3136)
450 39,058 (4410)
550 47,737 (5390)
Model

Standard type

—|A|—|T
Bolt-clamping
output shaft
Through-bolt
clamping output
shaft
—— Type of input gear or
input spline

@ Standard type A (Narrow type)
Standard type B (Big diameter type)
@ Special (none)

—— Speed ratio (reduction ratio = %)
(Ex. RV-60)
IR| shaft rotation | 57,81,101,121,153

Notes 1. Refer to the rating table for other type.
2. Specify the shaft rotating speed ratio of your
application.




9 Application Examples

Robot swing axis

C series

e Allows space-saving design
e Main bearing is not required on robot side.

Robot arm

C series

e As cables can be passed through the arm,
environmental resistance increases.
e Wider operating angle.

Indexing table
C series

e The table can be made into a hollow shaft
structure. ‘




Robot arm
E series

Robot wrist axis
E series

As shown in the figure(right)
be supported within the redur
Please contact Nabtesco for 1

Robot swing axis
Original series




Considering the use of the RV™™ E, C, and Original Series

This product features high precision and high rigidity, however, it is necessary to strictly comply with various restrictions and
make appropriate 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.
- Location where a lot of dust is collected.

- Location where the ambient temperature is between -10°C - Outdoors that can be directly affected by wind and rain

to 40°C. - Location near the environment that contains combustible, explosive,
- Location where the humidity is less than 85% and no or corrosive gases and flammable materials.
condensation occurs. - Location that is heated due to heat transfer and radiation from

peripherals and direct sun.
) ) - Location 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.

http://precision.nabtesco.com/
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0 Features and Benefits

Benefits:
e Increases reliabilty
e Reduces overall cost

Attributed to:

e Built-in angular ball bearing construction improves
ability to support external loads, increases moment
rigidity and maximum allowable moment.

e Reduces the number of components required.

e Simplifies installation and maintenance.

Benefits:
e Reduces vibration
¢ Reduces inertia (GD?)

Attributed to:

e |ow speed rotation of the RV gear reduces
vibration.

e Reduced size of the motor coupling part (input
gear) lowers intertia.

Benefits:

e Higher torsional stiffness
e |ess vibration

e High shock load capability

Detail:

e (rankshafts are supported on both sides of the
reduction gear as shown below.

Shaft + hgld flange Crankshaft bearing supports

= ’6’; Crankshaft
i7 . f&
| % /1. through hole
- \ BT
Jr
L RV gear

Rigid supporting structure Clearance hole for rigid
supporting structure

Benefits:

e Excellent starting efficiency

e |ow wear and longer life

e | ow backlash (Less than 1 arc. min.)

Attributed to:
e Use of roller bearings throughout.

Benefits:
e Very low backlash (Less than 1 arc. min.)
e Higher shock load capability

Attributed to:
e Synchromeshing of many RV gear teeth and pins.




9 Construction and Operation Principle

B Construction

Case Pin
RV gear
Main bearing
/i
L e e
= /{ Hold flange ‘
—1
= Input gear
1 = (Option)
[ . ' i Crankshaft
gEP e

B Principle of speed reduction

The E series is a 2-stage reduction gear.

1st stage |---Spur gear reduction

e An input gear engages with and rotates spur gears that are coupled to crankshafts. Several
overall gear ratios can be provided by selecting various first stage ratios.

2nd stage |- --Epicyclic gear reduction

e Crankshafts driven by the spur gears cause an eccentric motion of two epicyclic gears called
RV gears that are offset 180 degrees from one another to provide a balanced load.
The eccentric motion of the RV gears causes engagement of the cycloidal shaped gear teeth
with cylindrically shaped pins located around the inside edge of the case.
In the course of one revolution of the crankshafts the teeth of the RV gear move the distance
of one pin in the opposite directions of the rotating cranks. The motion of the RV gear is
such that the teeth remain in close contact with the pins and many teeth share the load
simultaneously.

e The output can be either the shaft or the case. If the case is fixed, the shaft is the output. If
the shaft is fixed, the case is the output (fig.4).

Fig. 3 || crankshaft

(Connected to spur gear) Case

Shaft

RV gear

@ Crankshaft rotating angle: 0 degree Rotating angle: 180 degrees Rotating angle: 360 degrees



(3) Rotary Direction and Speed Ratio

The E series may be used in various ways. The following figures show six combinations of the rotary direction and speed ratio. Use the
following figure to select a mechanism most suitable for your application.

1. Case fixed, shaft output 2. Shaft fixed, case output 3. Input gear fixed, shaft output
@” \ ol
oo .,-/
f-. ) Input: Input gear f\ by //4 Input: Input gear
Reduction I‘E = 1 1'1’: ...j//'/" .
ol "R " TR
M. 7
4. Case fixed, input gear output 5. Shaft fixed, input gear output
[\
R 1} ---'--J
Speed =] [ | Input: Shatt ke . Input: Case
increasing PPE b f“:_._:}/
gear Vil ‘ i=R V 7 i=-(R-1)

® The sign "i" in the above equations signifies the output shaft rotation

in the same direction as the input shaft. “-” signifies the output shaft
rotation in the opposite direction as the input shaft.

Mechanism block diagram

|2nd reduction ‘ | 1st reduction ‘

B Speed ratio
The overall speed ratio i (of the First and Second reduction stages) will differ depending on the
use, and can be calculated using the speed ratio values displayed in the table below.

R : Speed ratio

Z1 . Number of teeth on input gear
1 Z> . Number of teeth on spur gear

i=g Z3: Number of teeth on RV gear

Za . Number of pins

i : Reduction ratio

With the shaft as output; R=1+ % 24



O Rating Table

Output speed (r/min) 5 10 15 20 25 30 40
Speed ratio Output | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output | Input
torque |capacty| torque |capcty| torque |[capacty| torque |capacity| torque |capaciy| torque |capacty| torque |capacity
Shaft Case Nm Nm Nm Nm Nm Nm Nm
Model rotation | rotation |(kgf-m) kW (kgf-m) kW (kgf-m) KW (kgf-m) kW (kgf-m) kW (kgf-m) kW (kgf-m) kW
31 30
43 42 101 81 72 66 62 58 54
535 | 525 (10.3) (8.34) (7.39) (6.78) (6.34) (6.00) (5.50)
RV-6E
59 58
79 78 0.07 0.11 0.15 0.19 0.22 0.25 0.30
103 102
57 56
81 80 231 188 167 153 143 135 124
105 104 23.6 19.2 . 15. 14, 13. 12.7
RV-20E ( ) (19.2) (17.0) (15.6) (14.6) (13.8) ( )
121 120
141 140 0.16 0.26 0.35 0.43 0.50 0.57 0.70
161 160
7
21 gg 572 465 412 377 353 334 307
RV-40E | 105 104 (58.4) (47.4) (42.0) (38.5) (36.0) (34.1) (31.3)
121 120 0.40 0.65 0.86 1.05 1.23 1.40 1.71
153 152 ’ ' : ' ’ ' ’
57 56
81 80 1,088 885 784 719 672 637 584
RV-80E | 101 100 (111) (90.3) (80.0) (73.4) (68.6) (65.0) (59.6)
121 120 0.76 1.24 1.64 2.01 2.35 2.67 3.26
*1 (153) | *1 (152) ’ ’ : ) ’ ' ’
81 80 1,499 1,215 1,078 990 925 875 804
111 110 | (153) (124) (110) (101) (94.4) (89.3) (82.0)
RV-110E 161 160
*2175.28| 174.28 1.05 1.70 2.26 2.76 3.23 3.67 4.49
1
1 31 ] gg 2,176 1,774 1,568 1,441 1,343 1,274
RV-160E | 129 128 (222) (181) (160) (147) (137) (130)
145 144
171 170 1.52 2.48 3.28 4.02 4.69 5.34
81 80
101 100
1185 | 1175 4,361 3,538 3,136 2,881 2,695 2,548
RV-320E | 129 128 (445) (361) (320) (294) (275) (260)
141 140 3.04 4.94 6.57 8.05 9.41 10.7
171 170 ’ ' : ' ’ ’
185 184
81 80
101 1
0 00 6,135 4,978 4,410 4,047 3,783
1185 175 ' 6oe) | | (s08) | [@B0)| | 413)| | (386)
RV-450E | 129 128
*2154.8 | 153.8
171 170 4.28 6.95 9.24 11.3 13.2
*2192.4 | 191.4

Notes: 1. Set maximum input shaft revolutions to a value equal to or lower than the value of maximum allowable output revolutions multiplied by the above speed ratio for
each type.

2. The input capacity (kW) in the above table is determined by the efficiency of these reduction gears. 0

3. The output torque (Nm) is so determined that the service life may be maintained constant for any output revolutions. (N+T 7 = Constant)

4. The rated torque is a torque at an output speed of 15 r/min, which is used as a basis for service life calculations. (Refer to the rated service life, page 15) The

RV-6E, however, has its rated torque determined as the output torque at an output speed of 30 r/min.
5. The inertia moment value is for the reduction gear. It does not include the inertia moment for the input gear.



50 60 Moment | Allowable | Momentary | Allowable | Allowable | Momentary |  Lost Torsional I(= GTDZ) Weight
rigidity moment | max. max. | acceleration/ |  max. motion rigidity (Input inertia)
Output | Input | Output | Input | (Typical Value) allowable | output | deceleration | allowable (Typical value)
torque |capacity| torque |capacity moment | speed | torque | torque
Nm/ Nm Nm MAX. Nm/
Nm- | NM i | aremin. | (kgf-m) | Nm (kgf-m) | Nm arc.min.
(kgf-m) (kgf-m) (kgf-m/arc.min.) (kgf-m) | r/min (kgf-m) | arc.min. | (kgf-m/arc.min.) kg-m? kg
2.63x10°6
50 47 2.00x10-8
(5.15) (4.87) 117 196 392 100 117 294 15 20 1.563%x10~¢ 25
(12) (20) (40) (12) (30) ' (2) 1.39%10~6 '
0.35 0.40 1.09%x10-6
0.74x10-6
9.66x10-6
115 110 6.07X10-6
(11.8) (11.2) 372 882 1,764 75 412 833 y 49 4.32x10-¢6 47
(38) (90) (180) (42) (85) (5) 3.56x10°6 |
0.81 0.92 2.88x10-6
2.39x10°6
.25%10 -5
(29.3) (27.7) 931 1,666 | 3,332 70 1,029 | 2,058 " 108 1.63><10‘5 93
(95) (170) | (340) (105) | (210) (11) : =1
2.00 2.27 1.87X10
) ' 1.01X10°5
Bolt joint | Bolt joint Bolt joint 8.16X10 75 |gottjoint
546 517 2,156 | 4,312 3,920 6.00x10-5 1131
(55.7) (52.8) 1,176 | (220) | (440) 20 | 1,960 (400) ” 196 e 10"
(120) | Pin/bolt joint | Pin/holt joint (200) | Pin/bolt joint (20) : X105 |fiokotjo
3.81 433 1,735 | 2,156 3,185 3.96 127
' ) (177) | (220) (325) 2.98X10-5 ’
9.88X10°°
1,470 2,940 | 5,880 50 2,695 | 5,390 " 294 6.96X10~° 174
(150) (300) | (600) (275) | (550) (30) 4.36x1075 ’
3.89%X10°°
Bolt joint Bolt joint 1.77Xx10~4
7,840 7,840 140)(10—4
2,940 | 3,920 | (800) 45 | 3920 (800) y 392 106X10-% 1264
(300) | (400) | Pinbolt joint (400) | Pin/bolt joint (40) . X104 '
6,762 6,615 0.87
(690) (675) 0.74X10~*
X104
Bolt joint | Bolt joint Bolt joint 4'83X " 8 a
7,056 | 14,112 15,680 3.79 =
<10 -
4.900 (720) | (1,440) 7840 (1,600) 980 3.15 -
(500) 5 | (8o0) "l qop [224X1077 443
Pin/bolt joint | Pin/bolt joint Pin/bolt joint 2.54x10~4
6,174 | 10,976 12,250 1.97x10 4
(630) | (1,120) (1,250) 177%10-*
X104
Bolt joint Bolt joint 8'75X 18_ 7
17,640 22,050 6.91 =
<10 -
7,448 8,820 (1.800) 11,025 (2,250) 1,176 S.75 Z
(760) | (900) 25 | (1125) " (120) 5.20X10°" 166.4
Pin/bolt joint ’ Pin/bolt joint 412%X10~4
13,524 18,620 3.61X10~*
(1,380) (1,900) 3.07x10-*
6. If a higher speed than the above allowable maximum output speed is required, contact Nabtesco for further information.
7. If other speed ratio than the above list is required, contact Nabtesco for further information.
8. *1 RV-80E, R=153 is used only for output shaft bolt-on type. (page 37,38)
*2 These reduction gear ratios are indivisible figures. Actually, 175.2=1,227/7, 154.8=2,013/13 and 192.4=1,347/7.
9. The output revolution is for forward-reverse changeover applications and not applicable for continuous rotation in a single direction. Contact us when using

the reduction gear for continuous single-direction rotation.




@ Selection

5-1 Selection flow chart

Check the load torque applied to the reduction gear.
Determine load An example is shown in on this page. Duty cycle diagram
characteristics - | Maximum acceleration torque

Constant-speed torque

Top--f-- :
2 ‘
g
| 10 10 10 2
e Calculate average load Tm:%):ih'NrTﬂ + 2 N2-T28 +-tn*Nn-Tn3 E_ 0 o 1
torque (Tm) \ N+ 2-Ne + -+t -Nn 3 . Tlme  Maximum
e Calculate average output 8 o P Eeceleratlon
speed (Nm) NI (B U )\ 1\ ) tl te g lorue
"o b+to+r+tn Acceleration | Constant-speed - Deceleraton
+ operation time ~ +time

time
N2 f-+----
N1

Output speed

Output Speed

From the ratings
table

Time

(page 11) Table 2| Conditions to be determined for selection

smang co::t;nt stol;)‘;)ring Fb?rg'm'jx
(Max) | speed | (Max) stop
Loadtorque Nm | Ti T2 Ts Tem
Speed r/min | Ni N2 N3 | Nem
Time Sec 1 2 3 fem
|
Temporary selection Increase the frame
of frame number number or reduce
the load

:

10
No [ To) 3
Service life Ln = KX, % (ﬂ) (See page 15)
calculation (Ln)
Determine Input speed, _ Allowable max.

the input speed Reduction gear ratio = output speed

Ln > Specified Life
(Hrs) Determine

the acceleration/
deceleration torque

(T, Ts)

Determine
the number of
allowable operation

Momentary
Tom < MAXIMUM
= allowable

Determine the external
shock torque (Tem)
due to emergency stop

cycles (Cem)
775 % ( )3
C _ Tem
em =
i Za x Nem x4
Determine the external Momentary 60 " bm
shock torque (Tout) when Tout < Maximum

allowable

motor shaft speed is zero torque

S N ERE .

Tout: Estimated value



Determine
main bearing capacity

Number
of operation < Cem
cycles

Determine output shaft
torsion (6)
by external moment

Allowable
6 < torsion
(required value)

Determine
external moment (Mc)

Mec < Allowable moment

Check the external load
applied to the reduction gear.

Wil 1+W2/ 3
= >
0= Nixior (2> b
(See page 16.)
Increase the frame
NO number or

reduce the load

!

Allowable
6 < torsion
(required value)

Mc=Wi £2+W2 43 (¢2>b) /1,000
(See page 16.)

NO

Frame selection

END

Choose design of
external bearing
(use RV standard type)

END

Selection example

Selection conditions

T1=2,500Nm  T2=500Nm
T3=1,500Nm  Tem = 7,000Nm
t = 0.2sec. t2 = 0.5sec.
3 = 0.2sec. tem = 0.05s€C.

N1 =Ns =10r/min N2 = 20r/min
Nem = 20r/min ~ Zs = 40 pins

Determine load characteristic
e Determine average load torque

- haxtoxasnr 050’02« ox i
I 0241040540020
= 1475Nm
e Determine average output speed
_02X10+ 05x20 + 02x10
02+05+02

N 15.6r/min

Provisional selection of the reduction gear.
e (Calculation to determine whether reduction gear

service life meets required specification value.

10
- 15 (1,568)%
Lh 6'000X15.6X(1,475) 7,073Hr

e Determine output speed
Maximum output speed 20r/min < 45r/min
—

( Maximum allowable output speed of RV-160E)

 Determine torque during starting and stopping
T1=2,500Nm < 3,920Nm

e

C Allowable acc./dec. torque for RV-1 60E)
Ts = 1,500Nm < 3,920Nm
O, I TN

C Allowable acc./dec. torque for RV-1 SOE)

e Determine emergency stop and external
shock torque
Tem = 7,000Nm < 7,840Nm
=

( Momentary max. allowable torque for RV-160E)

10
775X(5x1 ,568)3

Cen= 7,000 | _4 696 times

20
4O><60><0.05

Determine main bearing capacity
e External load conditions
W1 = 3,000N 71 =500mm
W2=1,500N /3=200mm

Determine moment rigidity
e Determine whether output shaft deflection
angle meets required specification value.

~ 3000X500 + 1,500x200 _ .
0 —W = 0.61(afC.m|n)
 Determine external moment
2109

¢2=500 +—2 = 605mm

Mc = 300x0.605 + 1,500%0.20

=2,115Nm < 3,920Nm
el
C Allowable moment of RV-160E )

Since all required specification are
satisfied, select RV-160E-129.




5-2 Strength and service life

Il 5-2-1 Allowable torque during acceleration or deceleration

When the Machine starts (or stops) a larger torque than steady-state torque is
applied to the reduction gear because of the internal loads. The values in the
ratings table (see page 11) show the allowable value of the peak torque when the
reduction gear starts or stops.

With the RV-6E, the allowable acceleration/deceleration torque is 200% of the
rated torque; other models in the series have a acceleration/deceleration torque
of 250% of the rated torque.

M 5-2-2 Momentary maximum allowable torque

A large torque during an emergency stop or external shock may be applied to the
reduction gear.
The maximum allowable torque is shown in the ratings table(see page 11).
Note) 1. When shock torque is applied, be sure to use at below the limit cycles(refer to selection
flowchart on page 13).
2. The momentary maximum allowable torque differs between the through-bolt clamping
output shaft type and pin/bolt clamping output shaft type.

[ Fig. 7] Load torque graph Momentary maximum torque

Maximum acceleration torque

Constant speed torque

Load torque

Maximum deceleration torque

\

Il 5-2-3 Rated service life

The service life of the E series is based on the life of the roller bearings of the
crankshafts. The service life is set as shown in Table 3 for all models and ratios at
rated torque and at rated output speed.

[Table 3] Ly Service life (Hrs)

L1o K

6,000

When in actual service installed in the equipment, calculate the service life
using the following formula because the load condition depends on the types of
reduction gear.

Lh=Kx£x(L

)%] Ln : Service life to be obtained (Hr)
Nm Tm

Nm : Average output speed (r/min)
Tm : Average output torque (Nm)
No : Rated output speed (/min)
To : Rated output torque (Nm)

|Tab|e 4| Type Rated torque (To) (Nm) Rated output speed (No) r/min
RV-6E 58 30
RV-20E 167
RV-40E 412
RV-80E 784
RV-110E 1,078 15
RV-160E 1,568
RV-320E 3,136
RV-450E 4,410




5-3 Capacity of main bearing

The E series incorporates angular contact ball bearings so that external loads may External loading diagram

be supported. Output shaft mounting surface
Ml 5-3-1 Moment rigidity _ _ _ & b
When an external load is applied to the output shaft, its deflection angle is . Bt
proportional to the external moment (where ¢ 2>h). 7 é W
The moment rigidity is expressed as an external moment value, which is required / /\ 1
to deflect the output shaft 1 arc. min. 9 \_““ﬁgg T i
0= Wil + Wals 6 © Deflected angle of output shaft (arc.min.) % : =k /’
T T Mix10%8 M ' Moment rigidity (Nm/arc.min.) ) [ o
Wi, W2 © Weight (N) N @/ "
01, £3 : Armlen ]
, s gth (mm) % ) P
bi=l+5-a biz
¢ * The distance between the output shaft mounting surface and the b
loading point (mm) [3
21
22
Table 5 Moment rigidity Size (mm)
Model Nm/arc.min. *3 a b
RV-6E 117 17.6 91.6
RV-20E 372 20.1 1183
RV-40E 931 29.6 143.7
RV-80E*1 1,176 334 166.0
RV-80E*2 1,176 37.4 166.0
RV-110E 1,470 32.2 176.6
RV-160E 2,940 47.8 210.9
RV-320E 4,900 56.4 | 251.4
RV-450E 7,448 69.0 | 2927
*1 Bolt mounting output-shaft type
*2 Pin/bolt mounting output shaft type
*3 The momentary rigidity values are central values.
Il 5-3-2 Allowable moment
Table 6 shows the external moment values(moments during starting and stopping,
etc.) and allowable thrust load that can be supported by the reduction gear.
Refer to figure 9 indicating the range of allowable moment for simultaneous
application of external moment and external thrust.
Mc < Allowable moment Me  External moment (Nm)
Mc={Wil2+W2¢3(¢2>b)}/1,000 wi,W. : Weight(N)
¢a 03 : Distance to load point(mm)
l,=1{¢+b—a
¢ * The distance between the output shaft mounting
surface and the loading point (mm)
Note) Allowable moment differs depending on two types of model: output shaft bolt-mounting type
and output shaft bolt/pin mounting type.
Table 6 Allowable moment Allowable thrust
Model Nm N
RV-6E 196 1,470
RV-20E 882 3,920
RV-40E 1,666 5,194
RV-80E*1 2,156 7,840
RV-80E*2 1,735 7,840
RV-110E 2,940 10,780
RV-160E 3,920 14,700
RV-320E*1 7,056 19,600
RV-320E*2 6,174 19,600
RV-450E 8,820 24,500

*1 Bolt mounting output shaft type
*2 Pin/bolt mounting output shaft type




Allowable moment diagram

9,800

7,840

5,194

Thrust force (N)

3,920

1,470

558

BAO=—"
3,040

2,040 —

RV-80E

[ RV-40E

A
1,450 1,666
Allowable moment (Nm)

L}
2,156

2,940

29,400

24,500

19,600

14,700

Thrust force (N)

10,780

7370 —

=
4,890
4,380 ~

7,920 —L

RV-450E

RV-320E

RV-160E

RV-110E

2,170 2,520

4,980 5,560
Allowable moment (Nm)

\

7,056

8,820 9,800

H 5-3-3 Momentary maximum allowable moment
A large torque and moment due to emergency stop or external impact may be

applied to the reduction gear.

The maximum allowable moment is shown in the rating table.

(See page 11)

Note) The momentary maximum allowable moment differs depending on two types of model: output
shaft bolt-mounting type and output shaft bolt/pin mounting type.




@ Performance Characteristics

6-1 Rigidity (Torsional rigidity and lost motion) and backlash

When a torque is applied to the output shaft while the input shaft (input gear) is
fixed, torsion is generated according to the torque value and a hysteresis curve
result is shown in Fig. 10.

Fig. 10 Hysteresis curve

BaCklaShW

f

Torsion angle

a
| _—F éb; :

— Lost motion

+3% of rated torque

Rated torque Rated torque
-100% +100%

The rigidity of the reduction gear is expressed by the torsional rigidity and the lost
motion in this curve. RV precision reduction gears are especially superior in their
stiffness characteristics.

e Torsional rigidity = %

e Lost motion
The torsion angle at the mid point of the hysteresis curve width at 3% of
rated torque.

e Backlash
The torsion angles when the torque indicated by the hysteresis curve is zero.

Il 6-1-1 Calculation of torsion (an example)

Take an example of the RV-160E and find the torsion where a torque is
applied in one direction.
1) If a torque of 30 Nm is applied, the resulting torsion ST+, is found as shown
below.
¢ Note that the torque is in the lost motion range.
_ 30 1(arc.min.)
ST = a7 % 5
2) If a torque of 1,300 Nm is applied, the resulting torsion STz is found as shown

below.
e Note that the torque is in the rated torque range.

ST, = % + % = 3.70 arc.min.

= 0.32 arc.min. or less

Notes) 1. The above torsion value is that of the reduction gear assembly.
2. For special specifications of backlash and lost motion, contact

Nabtesco.
) L Lost motion
Model Tﬁ:?;;?éﬁﬁw Lost mo_tion Measured torque 2?2':::?
arc.min. Nm

RV-6E 20 MAX 1.5 + 1.76 MAX 1.5
RV-20E 49 + 5.00
RV-40E 108 + 123
RV-80E 196 + 235
RV-110E 294 MAX 1 + 32.3 MAX 1
RV-160E 392 + 47.0
RV-320E 980 + 94.0
RV-450E 1,176 +132.0




6-2 Vibration

The vibration is a torsional vibration in the circumferential direction when driven
by a servomotor with an inertia load applied.

The vibration is one of the most important characteristics, especially when
precise contouring control is required. For example, the industrial robot requires
exact and smooth contour control for its longer arm. An actual measured example
of the vibration characteristics is shown in Fig. 11.

0.2
- - -- Acceleration
—A— Amplitude
5 "
_ 2 01 Test conditions
=
z 1. Model: RV-80E
s € 2. Reduction ratio: 1/121
= % 3. Assembly accuracy:
E s Recommended accuracy (see page 23)
5 8 4. Inertia moment on load side:
0 500 1,000 1,500 2,000 107.8kgm?
Servomotor input speed (r/min) 5. Measured radius: 550 mm

6-3 Angular transmission accuracy

Angular transmission accuracy refers to a difference between the theoretical
output revolution angle and the actual revolution angle (Bout) when any revolution
angle (@in) is the input, and is expressed as an angular transmission error (6er).
The angular transmission error is found in the following equation.

Ber = % — Bout (where R = reduction ratio)

The measured example is shown below.

Fig. 12
. 60 pa— T A W— —————————)
ol L |
P [ 23 sec
E 20 I —
2 0 WWW ) ' Test conditions
E - 1. Model: RV-320E-171
§ 20 — | 2. Assembly accuracy:
g -40 | 5 S —— Recommended accuracy (see page 23)
§, 3. Load conditions: no-load
< 60 " 4. Detector: USR324 + UC101

0 90 180 270 360

; (manufactured by Nippon Kogaku K.K.)
Revolution of output shaft (degrees)

Resolution: 1 sec




6-4 No-load running torque

The no-load running torque means a torque required on the input shaft (input

gear) side in order to rotate the RV-E reduction gear under no load. Fig. 13 shows the
no-load running torque on the output shaft side, which is converted from the no-load

running torque according to the following equation.
e No-load running torque converted to motor shaft (Nm)

converted torque on the output shaft side )
= R (where R = speed ratio)

Note: The diagram below shows average values obtained after a reduction gear has been run in.

Fig. 13
(kgf-m) (Nm)
g 60— ———————————————————— 588
z RV-450E |
=3 RV-320E
QE; 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 392
g RV-160E
g
g Oy RV110E ”””””””””” 196
= : RV-80E;
2 RV-40E| Test conditions
RV-20E! RV-6E 1. Ambient temperature: 30°C
0 ; : i i 2. Assembly accuracy: recommended
0 20 z(t)ot ©<haft soeed (1 60 80 100 accuracy (see page 23)
utput shaft speed (r/min) 3. Lubricant: grease (Molywhite REQ0)
6-5 Backdriving torque
The backdriving torque refers to a torque required for starting the Table 8] Model Backdriving torque Nm
output shaft, with the reduction gear left under no-load. If the input RV-6E 10
shaft (input gear) is released while a torque equal to or more than RV-20E 42
the backdriving torque is kept applied to the output shaft, the input RV-40E 47
shaft (input gear) starts running at an augmented speed. Special RV-80E 70
care should be given to the backdriving torque required to start the RV-110E 80
reduction gear. RV-160E 110
RV-320E 220
RV-450E 270
Test conditions
Assembly accuracy: recommended accuracy
(see page 23)

Lubricant: grease (Molywhite RE0Q)



6-6 Low-temperature Characteristics (No-load running torque under low temperature)

Test conditions When the reduction gear is used under a low temperature, viscosity of
1. Assembly accuracy: recommended accuracy (see page 23) lubricant increases and causes a larger no-load running torque.
2. Lubricant: grease (Molywhite REOO) The no-load running torque under low temperature is shown below.

3. Input speed: 2,000 r/min

RV-6E (Nm) RV-20E (Nm)
= =5
? ?
2 0 0.98 2 20 1.96
S ]
(=2 (=2
= £
£ £
E 5 0.49 S 10 0.98
= =1
S S ~— |
; 1/79 T \ 1/57
2 1/103 2 O —— 1/105
0 0 1/141
-10 0 10 20 -10 0 10 20
Case temperature ('C) Case temperature ('C)
RV-40E (Nm) RV-80E (Nm)
= =3
? @
2 s0 49 2 s0 49
] 3
=2 =2
s =
= 2
o c
£ 25 2.45 £ 25 \ 2.45
k=] — o \ 1/57
: ~— e : —tT
0 —— 17153 q 17171
-10 0 10 20 -10 0 10 20
Case temperature (C) Case temperature (C)
RV-110E (Nm) RV-160E (Nm)
= =
? ?
£ 100 9.8 £ 100 9.8
(<5} [<b}
= z
= S
= £
E 50 49 £ 50 — 49
= =1
= = 1/81
g \\ 1/81 g \\ 8
= 1111 = \\1/129
2 T 11/175.28 £ — 11171
0 0
-10 0 10 20 -10 0 10 20
Case temperature ('C) Case temperature (‘C)
RV-320E (Nm) RV-450E (Nm)
=5 =3
@ ?
£ 200 196 2 200 196
2 2
o (=2
s 8
(=) [=2]
£ £
£ 100 9.8 £ 100 9.8
= =1
= I~ | = E\ 1/81
: | P g ~— — 129
2 T 1/185 2 T 1/192
0 0
-10 0 10 20 -10 0 10 20
@ Case temperature (C) Case temperature (C)



6-7 Efficiency charts

Test conditions

1. Case temperature: 30°C

2. Assembly accuracy: recommended accuracy (see page 23)
3. Lubricant: grease (Molywhite REQO)

RV-6E efficiency curve

RV-20E efficiency curve

Output torque (Nm)

Output torque (Nm)

e 10 r/min 100 138 r;min
f ———— r/min
80 ————— &mn 80 ———— |60 v/min
< 60 = 60
s s
S 40 S 40
20 20
0 0
196 392 58.8 784 Nm 49 98 147 196 Nm
2 (4) (6) (8)  (kgf-m) (5) (10) (15) (20) (kgf-m)
Output torque (Nm) Output torque (Nm)
100 RV-40E efficiency curve 107mn 100 RV-80E efficiency curve 10 /min
50 | —————%/mn | —F———F——{50w/mn
80
S / 9
= 60 < 60
) // Py //
= =
] ]
g 40 S 40
i /// g
20 V 20
Y 0
98 196 294 392 490 Nm 245 490 735 980 Nm
(100 (200  (80)  (40)  (50) (kgf-m) (25) (50) 75) (100) (kgf-m)
Output torque (Nm) Output torque (Nm)
RV-110E efficiency curve RV-160E efficiency curve
e ;g r;m]n 199 10 r/min
r/min il
a0 ————————— 40 r/min 8 T ——— ig m:ﬂ
S 60 = 60
& s
S 40 S 40
20 20 V
0 o
294 588 882 1,176 Nm 490 980 1,470 1,960 Nm
(30) (60) (90) (120) (kgt-m) (50) (100) (150) (200) (kgf-m)
Output torque (Nm) Output torque (Nm)
RV-320E efficiency curve 10 i 100 RV-450E efficiency curve S,
e i 15 r/min
————— B/mn | —— I ———+—— | 250¢/min
80 80
= S
= 60 = 60
2 =
2 40 o
= =
20 20
0 o
882 1,764 2,646 3,528 Nm 1,225 2,450 3,675 4,900 Nm
(90) (80) (270) (360) (kgf-m) (i25) (250) (375) (500) (kgf-m)




ﬂ Installation and Assembly

To get maximum performance from E series, it is important to pay attention to the _.1__&
assembly accuracy, installation, lubrication and sealing.

Angular ball bearings are used as the main bearings. When designing the layout,
make sure the bearing retainer will not touch the motor mounting flange. Refer to _t

the table to the right. — —l—‘ >
Table 9
X Y
RV-6E MAX 1.9 MAX ¢85
RV-320E MAX 3.2 MAX $222.2
RV-450E MAX 5.5 MAX ¢285

With other models, the retainer does not stick out from the casing.

7-1 Assembly accuracy

Design motor mounting flange within tolerances shown in Table 10.
Poor assembly accuracy causes vibration and noise. \T
—
Table 10 . T
Unit: mm — 110E or above
Tolerance for concentricity Concentricity tolerance
Model a Type a il
RV-6E MAX0.03 RV-110E MAX0.03
RV-20E MAX0.03 RV-160E MAXO0.05 I a?g =
RV-40E MAX0.03 RV-320E MAXO0.05 ; !
RV-80E MAX0.03 RV-450E MAX0.05 =

7-2 Installation procedure

e Typical installation examples for reduction gear are shown below. Table 11| Recommended liquid sealant
Be sure to seal the designated type of grease to the designated

Manufacturer Name
level. (See page 29) -
* Be sure that seals are used between mating parts on the input ThreeBond 1211 » Silicone-based, solventless type
. . . L (ThreeBond Co.) | ® Semi-dry gasket
side. Refer to the 0-ring seal installation illustrated. _
e If the use of an 0-ring seal is impossible because of the design, HermeSeal SS-60F ::\)/I[;alpg:ntnaocrt];gg’?;:;:éaesgﬁr?::;?gzal
tnjse Giﬁket s:alant.shown mttaplelﬁ. - (Nihon Hermetics Co.) | o any product basically equivalent to ThreeBond 1211
o ither outer or inner centerin ions for piloting.
Se either outer o ér centering locations for piioting Loctite 515 * Anaerobic flange sealant
(Henkel) e Metal contact side (flange surface) seal

Notes 1. Do not use these sealants for copper material or copper alloy material.
2. If these sealants need to be used under special conditions such as concentrated alkali,
pressurized steam, etc., please contact Nabtesco.

H 7-2-1 Bolt clamping output shaft type

Note: The sizes of bolts for tightening the output shaft are not all the same. Make sure that each bolt is tightened with the specified torque after assembling.

Fig. 18 ]
3
Assembly example : =3
=] == ;
Br— | o - g@‘;_ — .
Output shaft = N \ Table 12| O-ring (I)
]; ! i‘ Applicable 0-ring
|
|

- RV-6E $100
5 \

|
|

.{EEF é ‘ \ RV-20E S120

HE L J@f T RV-40E | AS(ARP)568-258

RV-80E | AS(ARP)568-263
o= RV-110E | JIS B2401-G190
RV-160E | JIS B2401-G220

Use fluid sealant for mounting 0-ring (Il RV-320E | JIS B2401-G270
surface (See table 11) RV-450E | JIS B2401-G300




B 7-2-2 Pin/bolt clamping output shaft type

Note: The prepared pinhole and the output shaft need to be reamed jointly with a reamer before knocking in the taper pin.
The reduction gear needs to be appropriately covered during reaming to prevent chips from entering inside.

Installation of 20E, 40E

Fig. 19

Groove size for O-ring
seal (IIT) (4 places)

%J‘”__

NG

Outer centering location

Inner centenng
location

m

1 0-ring (II)

Groove size for 0-ring (I)

Installation example for 80E

Installation of 160E, 320E, 450E

Fig. 20

put shaft

Out

Details of O-ring(I) groove

A different method is used on 80E to knock in the taper pin, so follow the next procedure for assembling.

. 1‘\_,-—-__
Output shaft

5

rrﬁ'
Qﬁﬂ

Py

2. Remove the taper pin (with M8 screw) installed 5.

3. From the hole of the removed taper pin, drill a hole
for the taper pin (10 mm. dia.) in the output shaft.

Groove for O-ring(I) groove

in the reduction gear.

At this time, masking is needed to prevent chips

=T |Taper pin

L?i

(W|th M8 thread)

i

A

w(iﬁput shaft

-

shaft.

Install the reduction gear and knock
in the taper pin for fixing the output

6. Tighten the hexagon socket headed
bolt securely to fix the reduction gear

—
Output shaft

reduction

7. Knock in the taper pin
(with M8 screw) to fix the

gear. Use a

taper pin with screw.

1. Loosely tighten the hexagon from entering the reduction gear. 1o the output shaft.

socket head bolt to temporarily 4. After reaming, remove the bolt to remove the

secure the reduction gear shaft reduction gear, then remove any chips and

to the output shaft. burrs.
Table 13 | Dimensions for 0-ring (I) seal (Unit: mm)

For RV-20E(A) For RV-20E(B) For RV-40E For RV-80E For RV-110E For RV-160E For RV-320E For RV-450E
o ID No. AS(ARP)568-045 S100 S132 AS(ARP)568-163| AS(ARP)568-167 | AS(ARP)568-265 | AS(ARP)568-271 | AS(ARP)568-275

»| T | Wireda. |¢ 1.78+007 |[¢ 20 +0.1|¢ 20 +0.1|¢p 2.62+0.07 |¢ 2.62+0.07 |¢ 353+0.1 |¢ 353+0.1 |¢ 3.53%+0.1
§|° 1.D. ¢ 101.32+0.38 |¢p 995 +0.4|¢131.5 +0.6|¢ 152.07+0.58 |¢p 152.07+0.58 |¢ 196.44+0.76 | 234.54+0.76 | 266.29+0.76
2| o Outside dia: D[ 105 ¢ 105 $135 ¢ 160 ¢ 160 ¢ 204 ¢ 243 ¢ 273

_';: @ | Depth:H 1.27+0.05 15 _§, 1.5 _8; 2.06+0.05 2.06%0.05 2.82+0.05 2.82+0.05 2.82+0.05

§ Width: G 2.39+325 27 *tg82 2p T 358 *t3% 358 *t82 4.78 +32° 478 t82 4.78 * 8%
& | Height: K eor reference 3 3 3 3 3 4 4 4
Table 14| 0-ring (II) seal dimensions (Unit: mm)
For RV-20E For RV-40E For RV-80E For RV-160E For RV-320E For RV-450E
1D No. S120 AS(ARP)568-258 | AS(ARP)568-263 | JIS B2401-G220 | JIS B2401-G270 | JIS B2401-G300
Table 15| Dimensions for O-ring (III) seal (Unit mm)
For RV-20E For RV-40E Notes 1. Use 0-ring seal of either type (A) or type (B) for RV-20E. (Both of them are available)
. D No. 3125 S14 2. The part number CO or S type indicates the S-standard O-ring supplied by NOK.

é £ Wireda. |¢ 1.5 301 o 15 +0.1 3. The 0-ring number AS type indicates an 0-ring supplied by Mitsubishi Cable Industries.
2|° 1.D. ¢ 12 ¢ 135 4.The ARP in the ID number is a former name.

g gg Outside dia:D | ¢ +0.1 ¢ 16.3 =£0.1

=Z|  Depth:H 1 _8, 1 _81




7-3 Bolt tightening torque and allowable transmission torque

Use hexagonal socket bolts to assemble the RV precision gear and tighten to the
torque as specified below. When the pin/bolt mounting output shaft type is used,
also use the taper pin. The serrated lock washer is recommended to prevent the
bolt from loosening and protect the bolt seat face from flaws.

Table 16| Tightening force (F)

nol-rlﬁi):]agos?:ele iogilgﬁ ?r?::n ; Tlghtenrllnn% torque Tlghtenm?1 force (F) Bolt specification
M5 X 0.8 9.01+ 0.49 9,310
M6 X 1.0 156 = 0.78 13,180 o Hexagonal socket bolt
M8 X 1.25 372 + 1.86 23,960 JSB 1176
M10 X 1.5 735 + 343 38,080 : jlt;"g%tgsﬁ'afz'g
M12 X 1.75 1284 + 6.37 55,100 « Thread
Mi4 x2.0 204.8 £10.2 75,860 JIS B 0205 6g or class 2
M16 X 2.0 3185 +159 103,410

Notes 1.The valves listed are for steel or cast iron material.
2. If softer material such as aluminum is used, limit the tightening torque. Also pay attention to the system torque requirements.
3. Tighten all bolts of the pin/bolt oclamping output shaft type with the specified tightening torque.

Calculation of allowable transmission torque of bolts

T+ & bolt allowable transmission torque (Nm)
F : bolt tightening force (N)
D1: bolt P.C.D. (mm)
u : friction factor
= 0.15: where lubricants remained
= 0.2: where left dried with no lubricant
n : number of bolts

T1=F><%><u><n1

Calculation of allowable transmission torque of bolt and additional pin(s)

nd2 D> T2 . allowable transmission torque of bolt and additional pin (Nm)
To=T1 + 2 XTX > X N2| d : pindiameter (mm)
7 : pin allowable shearing strength (N/mm?)
[T = 196 : pin material $45C-Q]
D2: pin PC.D. (mm)
nz : number of pins



Serrated lock washer for hexagonal socket bolt
Name: Belleville spring washer (made by Heiwa Hatsujyo Industry Co., Ltd.)

Corporation symbol: CDW-2H — nominal size Fig. 22 ... .
CDW-2L — 5 (for only M5) H i, [
Material: S50C to S70C | I
Hardness: HRC40 to 48
+ o = — =
(Unit: mm)
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
10 10.6 16 1.5 1.9
12 12.6 18 1.8 2.2
14 14.6 21 2.0 2.5
16 16.9 24 2.3 2.8
Note: When using any equivalent washer, select it, with special care given to its
outside diameter.

7-4 Installation of input gear

e The standard-sized input gear comes from the factory without holes drilled for
motor shafts.

e The following are reference drawings for installation of input shafts. Customers
must provide set screw, hexagonal socket bolt, hexagonal nut, and draw bolt.
Some low ratio input gears will not fit through the center of the RV gear. See 7-4-

3.
Fig. 23
No female threaded on servomotor With female threaded on servomotor
4./Setscrew
e ||| 1 o E% = ?\
e | |
Hexagonal socket bolt

With male threaded on servomotor

1
|

§-8-E=—t] e
\/

Hexagonal nut

Draw bolt




input gears

B 7-4-1 Precautions for installation of RV-6E, 20E and 40E

RV-6E, RV-20E and RV-40E have two spur gears. Special care must be used
when installing the input gear to prevent misalignment.
Insert the input gear. If the input gear does not engage with the spur gear, insert
the input gear by turning it clockwise or counterclockwise a little. Make sure that
the motor flange is fitted closely and squarely. Do not tighten motor with screws
unless the motor is properly aligned. If the motor flange is at an angle, there is a
possibility that the input gear is installed in an incorrect position. (See Fig. 24)

Incorrect position

Correct position of assembled input gear

B 7-4-2 Pass-through capacity of input gear Fig. 25 !
Lower ratio input gears may have diameters too large to pass through the RV gear
center. The following table shows which ratios can and can not allow the input i
gear to pass through. i
=
=
oS ————F— % S
=
Table 18 (Unit: mm)
Model Hole dia. | Depth Speed ratio adequate for shaft passage Speed ratio inadequate for shaft passage
oce di | d2 [ Shaft revolution Case revolution Shaft revolution | Case revolution
RV-6E | 19]21|18 |53.5,59,79,103 | 52.5,58, 78, 102 31, 43 30, 42
RV-20E |22 |24 |18.5| 81,105, 121, 141 | 80, 104, 120, 140 57 56
RV-40E |27 |30 |23.5| 81,105, 121,153 | 80, 104, 120, 152 57 56
RV-80E |37 |40 |23 | 81,101, 121,153 | 80, 100, 120, 152 557/ 56
RV-110E | 39 | a2 | oo | 81 111, 1277 80, 110, 126.7 I L
161, 175.2 160, 174.2
RV-160E | 43 | 47 |30 | 81 101,129 80, 100, 128 66* 65*
145, 171 144, 170
RV-320E| 47 | 52 |35.5 81,101, 118.5 80, 100, 117.5 66* 65*
129, 141, 171, 185 | 128, 140, 170, 184
RV-450E| 57 | 62 |43 | 81 101, 118.5 80, 100, 117.5 66 65
129, 155, 171, 192| 128, 154, 170, 191

% Not described on the rating table. Please consult Nabtesco if needed.



Il 7-4-3 An example of installation for the reduction gear with

lower speed ratio

The lower the speed ratio, the larger the outside diameter of the input gear. Therefore,
the installation of the input gear through the reduction gear is not possible with all
ratios. In such cases a two-piece input gear is required. An example is shown below:

Fig. 26
C type snap ring for shaft C type snap ring for hole
JISB2804 JISB2804
\ 2004
Input gear
.\
1\ o
’ 7 LC :

/i i "

(— I oo | = e LA

\ LB

.9
N 1 Input spline
| ~1]1LG] M
A |LE —d
Deep groove ball bearing .-l ) . s
/ d e 9
Table 19 (Unit: mm)
Model L | LA | 1B | D | D | LC [lD"8" LE |LG*'| LH | Deepgroove ball bearing

RV-6E 96 60 23 18 28 92 | 10.3 | 16 13 7.5 6,002
RV-20E 95 53 30 | 21.5 | 235 90 | 11.7 | 17 14 9 6,003
RV-40E 105 58 30 | 265 | 295 | 103 | 139 | 19 16 11.5 6,004
RV-80E*! 110 — 35 | 36 36 109 | 139 | 155 | 12 16 6,005
RV-80E*2 110 — 35 | 36 36 105 | 139 | 195 | 16 12 6,005
RV-160E 130 — 38 | 42 42 128 | 151 | 21 17 16 6,006
RV-320E 155 — 48 46 46 148 | 16.1 | 22 18 20 6,007
RV-450E 200 — 48 | 56 56 195 | 17.6 | 26 225 | 21 6,008

Note: Deep groove ball bearing and C-shaped snap rings are to be provided by the customer.
*1: Bolt mounting output shaft type
*2: Pin/bolt mounting output shaft type

7-5 Lubrication

To maximize the performance of the RV precision gear, the use of

VIGOGREASE REO manufactured by Nabtesco is recommended.

M 7-5-1 Grease lubrication

The standard lubrication of the reduction gear is grease.

Table 20 | Brand of recommended lubricant

Grease

Nabtesco

VIGOGREASE REO

Note:Do not mix the recommended grease or gear oil with any other lubricant.

Table 21| Working temperature range (ambient temperature)

Item

Specifications

Allowable temperature diagram

Use the grease with no condensation and the reduc-
tion gear circumference temperature and ambient
temperature in the range in the right diagram.

During proper operation of the reduction gear, the
standard grease replacement time due to lubricant
degradation is 20,000 hours.

However, when operation involves a reduction gear
surface temperature above 40°C (the area in the right
diagram 7] ), the state of the lubricant should be
checked in advance and the grease replaced earlier
as necessary.

60

40

-10

Ambient temperature(°C)

Reduction gear surface temperature(°C)

Lubricant

VIGOGREASE REO

Note: Please consult Nabtesco if grease or gear oil is to be used beyond the specified

temperature range.




1) The quantity of grease required for the reduction gear
The reduction gear is not greased when it is shipped from the plant. Therefore, ensure that

necessary amount of recommended grease is charged when installing the reduction gear.
Note: The quantity required for the reduction gear is shown below. The volume of grease

listed below does not include the volume required to fill the space between the
reduction gear and the coupling components. If there is any space, it must also be
charged with grease.

However, too much filling may causes damage for an oil seal with increase of internal
pressure. Please leave about 10% of the room inside.

Table 22| Horizontal installation Table 23 | Vertical installation
Quantity Quantity
Model T o Model o o
RV-6E 42  (38) RV-6E 48 (43)
RV-20E 87 (78) RV-20E 100 (90)
RV-40E 195 (176) RV-40E 224 (202)
RV-80E  (Bolt clamping) 383 (345) RV-80E  (Bolt clamping) 439 (395)
RV-80E  (Pin/bolt clamping) 345 (311) RV-80E  (Pin/bolt clamping) 396 (356)
RV-110E 432 (389) RV-110E 495 (446)
RV-160E 630 (567) RV-160E 694 (625)
RV-320E 1,040 (936) RV-320E 1,193 (1,074)
RV-450E 1,596 (1,436) RV-450E 1,831 (1,648)
* Density of VIGO GREASE REO: 0.9 g/cc
* When using Molywhite REQO, contact our service department.
2) Grease (gear oil) level in RV-E reduction gear
Fig. 27
Horizontal installation Vertical installation (1)
|
Servomotor e
Grease level For charging/discharging For charging/ Grease level
; discharging

Servomotor

3/4d

/
/

/
For charging/
discharging

Vertical installation (2)

For charging/
Grease level discharging\
\ |

\ i

\a L

.
~Fixed

H““-—-h
' For charging/discharging Rotate

___Rotate

Fixed

For charging/discharging

- —Servomotor



3) Interval between grease changes

Change grease at a standard interval of 20,000 hours after initially supplying the
RV-E reduction gear with grease in the specified quantity (see Fig. 27) in order to
protect the RV-E reduction gear from deteriorated grease.

If grease is contaminated for any reason or used at an ambient temperature of
40°C or more, check the grease for contamination and deterioration, to determine
the proper maintenance interval.

4) Running-in operation

It is 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 for 30 minutes or more (until the
surface temperature of the reduction gear reaches around 50°C).
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0 Features and Benefits

Hollow shaft structure

o (ables and other lines can pass through the reduction gear
e Allows space saving design

Integrated angular ball bearings

Benefits:
e [ncreases reliabilty
e Reduces overall cost

Attributed to:

e Built-in angular ball bearing construction improves
ability to support external loads, increases moment
rigidity and maximum allowable moment.

e Reduces the number of components required.

e Simplifies installation and maintenance.

2-stage reduction

Benefits:
e Reduces vibration
o Reduces inertia (GD?)

Attributed to:

e | ow speed rotation of the RV gear reduces
vibration.

e Reduced size of the motor coupling part (input
gear) lowers intertia.

All main elements are supported from both sides

Benefits:

e Higher torsional stiffness

e | ess vibration

¢ High shock load capability (5 times rated torque)

Detail:
e Crankshafts are supported on both sides of the

reduction gear as shown below.
Shaft + hold flange Crankshaft bearing supports

o ) RV gear
Rigid supporting structure  Cjearance hole for rigid
supporting structure

Rolling contact elements

Benefits:

o Excellent starting efficiency

e [ow wear and longer life

e Low backlash (Less than 1 arc. min.)

Attributed to:
e Use of roller bearings throughout.

Pin & gear structure

Benefits:
e \ery low backlash (Less than 1 arc. min.)
e Higher shock load capability (5 times rated torque)

Attributed to:
e Synchromeshing of many precision ground gear
teeth and pins.




@ Construction and Operation Principle

B Construction

1
0 i
S

Input gear
| |

B Principle of speed reduction

The C series is a 2-stage reduction gear.

1st stage |---Spur gear reduction

e An input gear engages with and rotates a center gear which then engages and rotates
spur gears that are coupled to crankshafts. Several overall gear ratios can be provided by
selecting various first stage ratios.

2nd stage |- --Epicyclic gear reduction

e Crankshafts driven by the spur gears cause an eccentric motion of two epicyclic gears called
RV gears that are offset 180 degrees from one another to provide a balanced load.
The eccentric motion of the RV gears causes engagement of the cycloidal shaped gear teeth
with cylindrically shaped pins located around the inside edge of the case.
In the course of one revolution of the crankshafts the teeth of the RV gear move the distance
of one pin in the opposite direction of the rotating cranks. The motion of the RV gear is
such that the teeth remain in close contact with the pins and many teeth share the load
simultaneously.

e The output can be either the shaft or the case. If the case is fixed, the shaft is the output. If
the shaft is fixed, the case is the output.

Fig- 3 Crankshaft

(Connected to spur gear) Case

Rotating angle: 360 degrees

@ Crankshaft rotating angle: 0 degree Rotating angle: 180 degrees




(3) Rotary Direction and Speed Ratio

The rotary direction and speed ratio of the C series are shown below.

1. Case fixed, shaft output 2. Shaft fixed, case output 3. Input gear fixed, shaft output

i |

v v
Input: Input gear Input: Input gear Input: Case
Reduction  —- . 1 . 1 Ri-1
gear i = = i= — = S
Ri Ri-1 Ri1
4. Case fixed, input gear output 5. Shaft fixed, input gear output 6. Input gear fixed, case output
Speed Input: Shaft Input: Case Input: Shaft
increasing - - . s
gear i = Ri i = Ri-1 i = !
Ri-1

Installation example (motor installed on case side of reduction gear) ‘

1. Case is fixed, shaft output 2. Shaft fixed, case output

| 1= - 1? 1= %
® The sign "i" in the above equations signifies
the output shaft rotation in the same direction
as the input shaft. “-” signifies the output
shaft rotation in the opposite direction as the
input shaft.
Mechanism block drawing B Speed ratio
The overall speed ratio i (of the First and Second reduction stages)

will differ depending on the use, and can be calculated using the
speed ratio values displayed in the table below.

Centergear  With the shaft as output;
—! R : Overall speed ratio

| R =R X L Ri: Speed ratio of a discrete reduction gear
| Zi Z1: Number of teeth on input gear
! _ 1 Z>: Number of teeth on large center gear
| I=-Rr Zs: Number of teeth on small center gear
i Zs: Number of teeth on spur gear
: _ Zs . Zs: Number of teeth on RV gear
i | Ri=1+ 7 7o) Zs: Number of pins

Input gear i - Reduction ratio
’2nd reduction ‘ ’ 1st reduction ‘

Note: The speed ratio values and rotation directions shown above
indicate when the motor (motor fixing component) is installed
on the case side of the reduction gear.



O Rating Table

(57

Output speed (r/min) 5 10 15 20 25 30 40 50
Speed ratio| Qutput | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output | Input
d'Of at torque |capacty | torque | capecty | torque |capacity| torque | capacty| torque |capacty| torque |capacity| torque |capacty | torque | capacity
iscrete
reduction | Nm Nm Nm Nm Nm Nm Nm Nm
kw kw kw kw kw kw kw kw
Model \ | gear (Rn)* |(kgf-m) (kgf-m) (kgf-m) (kgf-m) (kgf-m) (kgf-m) (kgf-m) (kgf-m)
136 111 98 90 84 80 73 68
RV-10C 27 0.09 0.16 0.21 0.25 0.29 0.34 0.41 0.47
(13.9) (11.3) (10) (9.17) (8.58) (8.12) (7.45) (6.97)
36.57 368 299 265 243 227 215 197 184
RV-27C 0.26 0.42 0.55 0.68 0.79 0.90 1.10 1.29
(1,390/38)| (37.5) (30.5) (27) (24.8) (23.2) (21.9) (20.1) (18.8)
32.54 681 554 490 450 420 398 366 341
RV-50C 0.48 0.77 1.03 1.26 1.47 1.67 2.04 2.38
(1,985/61)| (69.5) (56.5) (50) (45.9) (42.9) (40.6) (37.3) (34.8)
1362 1107 980 899 841 796 730
RV-100C| 36.75 0.95 1.55 2.05 251 2.94 3.33 4.08
(139) (113) (100) (91.7) (85.8) (81.2) (74.5)
34.86 |2,724 2,215 1,960 1,803 1,686 1,597
RV-200C 1.90 3.09 411 5.04 5.88 6.69
(1,499/43)| (278) (226) (200) (184) (172) (163)
35.61 | 4,361 3,538 3,136 2,881 2,690
RV-320C 3.04 494 6.57 8.05 9.41
(2,778/78)| (445) (361) (320) (294) (275)
6,811 5,537 4,900 4,498
RV-500C| 37.34 475 7.73 10.26 12.56
(3,099/83)| (695) (56.5) (500) (459)

Notes: 1. Set maximum input shaft speed to a value equal to or lower than the value of maximum allowable output speed multiplied by the overall speed ratio for each type.
2. The input capacity (KW) in the above table is determined by the efficiency of these reduction gears.

3. The output torque (Nm) is so determined that the service life may be maintained constant for any output revolutions. (N

10
T3 = Constant)

4. The rated torque is a torque at an output speed of 15 r/min, which is used as a basis for service life calculations. (Refer to the rated service life, page 61.)
5. The GTDZ value is a value for a discrete reduction gear, and the GTW for center and input gears is not included. Therefore, refer to the following equation

regarding the GTW converted to motor shaft.

D2

GD? ) ., GD?
4 of reduction gear unit + ~4 of center gear

2 .
(Number of teeth on large center gear / Number of teeth on input gear?  + % of input gear



60

(=)

(=)

Moment | Allowable | Momentary | Allowable | Allowable | Momentary |  Lost Torsional 4 =4 Weight
rigidity moment max. max. | acceleration/ |  max. motion rigidity Inertia Inertia
Output | Input | Typical value allowable | output | deceleration | allowable Typical value <0f reduction) (ofcenter)
torque |capactty moment | speed torque | torque gear unit gear
Nm/ Nm Nm MAX. Nm/
Nm KW | arc.min. (kgf-m) | Nm (kgf-m) | Nm arc.min.
(kgf-m) (kgf-m/arc.min.) (kgf-m) | r/min (kgf-m) | arc.min. | (kgf-marcmin) |  kg-m?2 kg-m?2 kg
65
421 686 1,372 245 490 47
0.54 80 1 1.34X107%| 0.678X10-° | 46
(43) (70) | (140) (25) (50) (4.8)
(6.60)
174
1,068 980 1,960 662 1,323 147
1.46 60 1 0.628x10-4 0.563x1073 | 85
(109) (100) | (200) (67.5) | (135) (15)
(17.8)
Bolt joint
2,450
1,960 1,764 | 3,528 1,225 | (250) 255
50 ——. 1 1.82x1074| 0.363%X1072 |14.6
(200) | (180) | (360) (125) |Mogrootort (26)
1,960
(200)
Bolt joint
4,900
2,813 2,450 | 4,900 2,450 | (500) 510
40 o 1 0.47x1073| 0.953x1072 [19.5
(287) | (250) | (500) (250) |Mmustolon (52)
3,430
(850)
Bolt joint
9,800
9,800 8,820 | 17,640 4,900 | (1,000) 980
30 Throughvool oint 1 0.995x1073 1.94x10-2 |55.6
(1,000) (900) | (1,800) (500) (100)
7,350
(750)
12,740 | 20,580 | 39,200 7,840 | 15,680 1,960
25 1 0.68x1072| 0.405x10~" |79.5
(1,300) | (2,100) | (4,000) (800) | (1,600) (200)
24,500 | 34,300 | 78,400 12,250 | 24,500 3,430
20 1 0.98x1072 154
(2,500) | (3,500) | (8,000) (1,250) | (2,500) (350)

6. If a higher speed than the above allowable maximum output speed is required, contact Nabtesco for further information.
7. The output revolution is for forward-reverse changeover applications and not applicable for continuous rotation in a single direction. Contact Nabtesco when

using the reduction gear for continuous single-direction rotation.
8.*1: The speed ratio values shown above indicate when the motor (motor fixing component) is installed on the case side of the reduction gear. Note that the
values are smaller by 1 when the motor (motor fixing component) is installed on the shaft side of the reduction gear.




@ Selection

5-1 Selection flow chart

Check the load torque applied to the speed reduction gear.
Determine load An example is shown at right. Duty cycle diagram
characteristic T Maximum acceleration torque
L
Constant-speed torque
o T2l ‘
g
| 10 10 10 £ 0
e Calculate average load T ¥ N T3 +t2-N2-To3 + -+t Na - TnS El J—
m = i — ' .
torque (Tm) \ N+ t2-Ne + -+t -Nn 3 ;o Time Maximum
* Calculate average output L] I T oo eraton
speed (Nm) N N+t Ne 4+ + 10 Nn ST R N
m= H+to+ -+t Acceleration: Constant-speed | Deceleration
time,  Operation time itime |
- ' 1 : '
5 !
&
Output speed g
3

From the rating
table

Time

Table 2| Considerations for selection

(page 57)

Output torque

For For For | Forimpactdue
starting | constant | stopping | o emergency
(Max) speed (Max) stop

Loadtorque Nm | Ti T2 Ts Tem
Speed r/min | N1 N2 Ns Nem
Time Sec 1 2 3 fem
|
Temporary selection
Increase the frame
of frame number number or reduce
the load
No o To) ¥ !
Service life Lo =KX ) (Refer to page 61)
calculation (Ln)
Determine Inputspeed __Maximum
the input speed Reduction gear rafio ~ output speed

Ln > Specified value
Determine

the acceleration/
deceleration torque

(Ty, Ta)

Allowable
acceleration/
[ L= deceleration

torque

Determine

the number of
allowable operation
cycles (Cem)

Momentary
maximum
<
Tem < lowable
torque

Determine the external
shock torque (Tem)
due to emergency stop

775x( >

em

Cem =

Zs X Nem X fem

Determine the external
shock torque (Tout) when
motor shaft speed is zero

Momentary
Tout < Maximum
allowable
torque

S N ERE .

Tout: Estimated value



Determine
main bearing capacity

Number
of operation < Cen
cycles

Determine output shaft
torsion (6)
by external moment

Allowable

6 < torsion
(required M

Determine
external moment (Mc)

Mc < Allowable moment
(table 1)

Check the external load applied to
the reduction gear.

Wili1+Wzal3

0= VX108 (¢2>Db)
(Refer to page 62.)
Increase the frame
NO number or reduce
the load

Allowable
6 < torsion
(required value)

Mc=Wi{2+W2/3(¢2>b)/1,000
(Refer to page 62.)

NO

Frame selection

END

Increase frame number of
reduction gear or
decrease that of load side.

Selection example

Selection conditions
Ti=600Nm T2 =150Nm
Ta=300Nm Tem = 1,700Nm
t = 0.2sec. t2 = 0.5sec.
3 = 0.2sec. tem = 0.05s€C.
N1 =Ns=10r/min N2 = 20r/min
Nem = 20r/min ~ Zs = 52 pins

Determine load characteristic
e Determine average load torque

- 02 10x600% 0520150 02101 300"
| 02x10+05x20+02x10
= 348.9Nm
e Determine average output speed
0.2x1040.5x20+0.2x10 )
| = —
N 00+05102 15.6r/min
Provisional selection of RV-50C.
e Calculation to determine whether reduction gear
service life meets required specification value.
10
- 15 490)7_
L -6,000x; X(S 0] ~17.897Hr
e Determine output speed
Maximum output speed 20r/min < 50r/min
e

( Maximum allowable output speed of RV-50C)

 Determine torque during starting and stopping
T1=600Nm < 1,225Nm

===
( Allowable acc./dec. torque for RV—500>

Tz = 300Nm < 1,225Nm
==
( Allowable acc./dec. torque for RV—SOC)

e Determine emergency stop and external
shock torque
Tem = 1,700Nm < 2,450Nm

(__Momentary max. allowable torque for RV-50C )

775 132490

)?
Cem-¢=3,023 times

szx%xo.os

Determine main bearing capacity
e External load condition
Wi =2,500N /1 =500mm
W2 =1,000N ¢3=200mm

Determine moment rigidity
e Determine whether output shaft deflection
angle meets required specification value.
_2,500x500+1,000x200_

? 1,960x1,000 =0.74(arc.min.)

e Determine external moment

b= 500-!-1827—'1 = 594mm

Me = 2,500%0.594+1,000X0.2
= 1,685Nm<1,764Nm

S
( Allowable moment of RV-50C )

Since all required specification are
satisfied, select RV-50C.




5-2 Strength and service life

M 5-2-1Allowable torque during acceleration or
deceleration

When the Machine starts (or stops), a larger torque than the steady-state torque

is applied to the reduction gear because of the inertial loads. The values in the

rating table (see page 57) show the allowable value of the peak torque when the

reduction gear starts or stops.

The allowable acceleration/deceleration torque is 250% of the rated torque.

B 5-2-2 Momentary maximum allowable torque

A large torque during an emergency stop or external shock may be applied to the
reduction gear. The maximum allowable torque is shown in the ratings table(see
page 57).

Momentary maximum allowable torque is 500% of the rated torque.

Note) When shock torque is applied, be sure to use at or below the limit cycle (refer to selection
flowchart on page 59).

[ Fig.7 | Load torque graph Momentary maximum torque
(+)
Acceleration torque

s

=

S Constant speed torque

B

S

Deceleration torque
(S

M 5-2-3 Rated service life

The service life of the C series is based on the life of the roller bearings of the
crankshafts. The service life is set as shown in Table 3 for all models and ratios at
rated torque and at rated output speed.

[Table 3] Ly Service life (Hrs)
Lio K 6,000
When in actual service installed in the equipment, calculate the service life
using the following formula because the load condition depends on the types of
reduction gear. o
L =K x% % (L)” Ln Service life to be obtained .(Hr)
m Tm Nm : Average output speed (r/min)
Tm : Average output torque (Nm)
No : Rated output speed (/min)
To : Rated output torque (Nm)
Table 4] Type Rated torque (To) Rated output speed (No)
RV-10C 98Nm
RV-27C 264.6Nm
RV-50C 490Nm
RV-100C 980Nm 15r/min
RV-200C 1,960Nm
RV-320C 3,136Nm
RV-500C 4,900Nm




5-3 Capacity of main bearing

Angular contact ball bearings are incorporated in the C series so that external External loading diagram

loads may be supported.

B 5-3-1 Moment rigidity

When an external load is applied to the output shaft, its deflection angle is
proportional to the external moment (where £ 2>h).

The moment rigidity is expressed as an external moment value, which is required

Al &R (77

to deflect the output shaft 1 arc. min. / L Z Wi
o= Wi/l1+W2/3 // é\
=—FCchs — 7 N 4
MxT0? —— K R ST
6 : Deflected angle of output shaft (arc. min.) N - L
Mt © Moment rigidity (Nm/arc.min.) (table 5)

W+, W2 : Weight (N)
01, ¢3 @ Distance to load point (mm)

bi= 0+ % -a b5
1/ * The distance between the output shaft mounting surface and the |
loading point (mm) [ | B a _
_ b -
[ | L
| S— s I
22 N
Moment rigidity (M) ’
Table 5 Model Nm/arg.mm( ) Sl fu)
Typical value a b
RV-10C 421 28.0 119.2
RV-27C 1,068 38.2 150.3
RV-50C 1,960 50.4 187.1
RV-100C 2,813 58.7 207.6
RV-200C 9,800 76.0 280.4
RV-320C 12,740 114.5 360.5
RV-500C 24,500 125 413.4

Il 5-3-2 Allowable moment
Table 6 shows the external moment values(moments during starting and stopping,
etc.) that can be supported by the reduction gear.
Refer to figure 9 indicating the range of allowable moment for simultaneous
application of external moment and external thrust.

Mc < Allowable moment value Me : External moment (Nm)

Mc = {Wié2+W205(¢2>b)}/1,000 Wi, W2 Load (N)

¢4, €3 : Distance to load point(mm)

l,="0+b-a
[ * Distance from output shaft mounting face to load point (mm)
Table 6 Allowable moment Allowable thrust
Model Nm N

RV-10C 686 5,880
RV-27C 980 8,820
RV-50C 1,764 11,760
RV-100C 2,450 13,720
RV-200C 8,820 19,600
RV-320C 20,580 29,400
RV-500C 34,300 39,200

Output shaft mounting face




Allowable moment diagram

RV-100C
13,720

11,760

8,820

Thrust force (N)

5,880

3,100
2,480— [~
1,715—~f--
1,500/

323 5

254 95

O 77 Jeee

980

7 X
1,764 2,450
Allowable moment (Nm)

RV-500C

39,200

RV-320C

29,400

21,658

L RV-200C
19,600

Thrust force (N)

14,994

9,800 [
8,134

/
6,664

\
8,820

/ N
17,052 20,580

Allowable moment (Nm)

/
29,106

\
34,300

H 5-3-3 Momentary maximum allowable moment
A large torque and moment due to emergency stop or external impact may be

applied to the reduction gear.

The rating table (page 57) shows the momentary maximum allowable moment

values.

The momentary maximum allowable moment is twice the allowable moment.




@ Performance Characteristics

6-1 Rigidity (Torsional rigidity and lost motion) and backlash

When a torque is applied to the output shaft while the input shaft (center gear) is
fixed, torsion is generated according to the torque value and a hysteresis curve
result is shown in Fig. 10.

Fig. 10 Hysteresis curve

Backlash
4 éﬂa
/ b :

%

Torsion angle

—Lost motion

+3% of rated torque

Rated torque Rated torque
-100% +100%

The rigidity of the reduction gear is expressed by the torsional rigidity and the lost
motion in this curve. Reduction gears are especially superior in their stiffness
characteristics.

e Torsional rigidity = %

e |ost motion
The torsion angle at the mid point of the hysteresis curve width at 3% of
rated torque.

e Backlash
The torsion angles when the torque indicated by the hysteresis curve is zero.

Il 6-1-1 Calculation of torsion (an example)
Take an example of the RV-100C and find a torsion where a torque is applied in
one direction.
1) If a torque of 10 Nm is applied, the resulting torsion ST+, is found as shown
below.
¢ Note that the torque is in the lost motion range.
10 « 1(arc.min.)

ST = 504 5 = 0.17arc.min.
2) If a torque of 600 Nm is applied, the resulting torsion ST2 is found as shown
below.
¢ Note that the torque is in the rated torque range.
1 600-29.4 .
ST = 5t — 510 1.62arc.min.
Note: The above torsion value is that of the reduction gear assembly.
Table 7
Torslonal Lost motion Backlach
Model om,?/r;?cr'nﬂh_ny Lost mqtion Measured torque a?g_ma::.
arc.min. Nm
RV-10C 47 + 294
RV-27C 147 + 794
RV-50C 255 + 147
RV-100C 510 MAX 1 + 294 MAX 1
RV-200C 980 + 588
RV-320C 1,960 + 94.1
RV-500C 3,430 +147.0




6-2 Vibration

The vibration is a torsional vibration in the circumferential direction when driven
by a servomotor with an inertia load applied.

The vibration is one of the most important characteristics, especially when
precise contouring control is required. For example, the industrial robot requires
exact and smooth contour control for its longer arm. An actual measured example
of the vibration characteristics is shown in Fig. 11.

Fig. 11
0.2
-- -~ | Acceleration

- —4— | Amplitude

S .

g RS
== 01 5 = "
E . & Test conditions
Y 2 o r 1. Model: RvV-100C
% = 2. Reduction ratio: 1/161
E = 3. Assembly accuracy:
s g Recommended accuracy (page 69)

0 500 1,000 1,500 2,000 2,500 4. Inertia moment on load side:107.8 kgm?
Servo motor input speed (r/min) 5. Measured radius: 550 mm

6-3 Angular transmission accuracy

Angular transmission accuracy refers to a difference between the theoretical

output revolution angle and the actual revolution angle (Gout) when any revolution

angle (8in) is the input, and is expressed as an angular transmission error (Ber).

The angular transmission error is found in the following equation.

8in
R

Ber = — Bout (where R = reduction ratio)

The measured example is shown below.

ol ]

Angular transmission error (sec)

0 90 180 270 360
Revolution of output shaft (degrees)

Test conditions

1. Model: RV-100C

2. Assembly accuracy:
Recommended accuracy (see page 69)

3. Load conditions: no-load

4. Detector: USR324 + UC101
(manufactured by Nippon Kogaku K.K.)
Resolution: 1 sec




6-4 No-load running torque

The no-load running torque means a torque required on the input shaft (center
gear) side in order to rotate the reduction gear under no load. Fig. 13 shows
the no-load running torque on the output shaft side, which is converted from the
no-load running torque according to the following equation.

¢ No-load running torque converted to motor shaft (Nm)

Z1: Number of teeth on input gear

Z
Tw = Tu x —~ + frictional resistance of center gear z,: nymber of teeth on large center gear

Z2

Converted torque on the output shaft side (Nm)
L= Ri (where Ri

= speed ratio of RV reduction gear)

Note: The diagram below shows average values obtained after a RV-C reduction gear has been run
in. The agitation resistance of center gear is not included in the values.

Fig. 13
(N.m)
8,679 980
- ! RV-500C ! : :
B 7B 2 882
26944 /AU R Lo 784
g 1 1 : :
L /0 I W N——  S— 686
2 5,208 - ememeeeen oo e 588
€ 4340/ A 490
§ BAT2 oo 392
g 2,604 S ] FJ V820C L S 294
g : RV- 2ooc : :
E 1,786 |- N —  S— 196
€ gen. _RVA00C ool 98 Test conditions
- Q RV-10C 1. Ambient temperature: 30°C
0 ; ; ; ; 2. Assembly accuracy: recommended accuracy
0 20 40 60 80 100 (see page 69)
i et (Pt 3. Lubricant; grease (Molywhite REQ0)
6-5 Backdriving torque
The backdriving torque refers to a torque required for starting the |Tab|e 8| Model Backdriving torque Nm
output shaft, with the RV-C reduction gear left under no-load. If the RV-10C 10
input shaft (input gear) is released while a torque equal to or more RV-27C 52
than the backdriving torque is kept applied to the output shaft, the RV-50C 95
input shaft (center gear) starts running at an augmented speed. RV-100C 120
Special care should be given to the backdriving torque to start the RV-200C 150
reduction gear. RV-320C 220
RV-500C 300
Test conditions
Assembly accuracy: recommended accuracy

(see page 69)
Lubricant: grease (Molywhite REQQ)



6-6 Low-temperature characteristics (No-load running torque under low temperature)

Test conditions

1. Assembly accuracy: recommended accuracy (page 69)
2. Lubricant: grease (Molywhite RE00)

3. Input speed: 15 r/min

4. Loss at center gear is not included.

When the reduction gear is used under a low temperature, viscosity of
lubricant increases and causes a larger no-load running torque.
The no-load running torque under low temperature is shown below.

Case temperature ('C)

Case temperature ('C)

RV-10C (Nm) RV-27C (Nm)
5] 49 10 98
£ £
o 2 4 39.2 @ 2 8 78.4
oE oE
£ Es
gg 3 29.4 _gg 6 58.8
=2 53 \\
ze 2 196 ze 4 39.2
oT oD
e e __ | e
§ <] § o)
z 1 9.8 = 2 19.6
o o
=3 k=S
0 0
-20 -10 0 10 20 -20 -10 0 10 20
Case temperature ('C) Case temperature ('C)
RV-50C (Nm) RV-100C (Nm)
20 196 50 490
£ £
o216 156.8 @2 40 392
= =
EE gE
w w
2= 12 117.6 22 30 s04
(==X [= =3
e 53
ze 8 78.4 z2 20 196
=3 — 7
2% 25 —
z 4 39.2 Z 10 98
o o
=3 S
0 0
-20 -10 0 10 20 =20 -10 0 10 20
Case temperature (C) Case temperature (C)
RV-200C (Nm) RV-320C (Nm)
100 980 100 980
£ £
2 £ 80 784 @ 280 784
oE o
s5S s
2 60 588 =2 60 588
=5 ==
= _.9- = _.C_}
53 53
g2 40 392 52 40 392
=R T
Z 20 196 z 20 196
o o
S S
0 0
-20 -10 0 10 20 =20 -10 0 10 20




6-7 Efficiency charts

Test conditions

1. Case temperature: 30°C

2. Assembly accuracy: recommended accuracy (page 69)
3. Lubricant: grease (Molywhite REQO)

4. Loss at center gear is not included.

RV-27C efficiency curve

Fig. 15
100 RV-10C efficiency curve
10 r/min
//; 30 r/min
80 60 r/min
E 60
3
3
£ 40
& //
20
G 24 4 73 98 1225 Nm
&'s (5% 78 o {Z8 (kgf-m)
Output torque
100 RV-50C efficiency curve
B
r/min
80 —F—50v/mn
€ 60
3
E /
£ 40
& ///
20
i 294 2 4 N
@ B B W 68w
Output torque
RV-200C efficiency curve
e | ] 10 r/min
20 r/mi
o 30 r/min
€ 60
3
Y/
=3
£ 40 ///
20
0 49 980 1,47
(5(8 (100) (iso? éoo()) (kgtm)
Output torque

Output torque

100
10 r/min
80 =
r/min
%/
E 60
3
3
£ 40
b /
20
© 4 98 147 19
(ES (10) (15) (2(% (253 kgfm
Output torque
RV-100C efficiency curve
100 )
10 r/min
25 r/min
80 = 40 r/m=n
E 60
3
£ /
£ 40
b ///
20
G 19 92 8 784  Nm
(2(% ?40) (560% (80)  (kgf-m)
Output torque
RV-320C efficiency curve )
100 5 r/min
10 r/mi
o é//—/ 20 t/min
E 60
I3
L ///
=
£ 40 //
20
0 784 1,561 2,352 920 Nm
(80) (160 (240) ?320? ?2100? (kgf-m)

RV-500C efficiency curve

100 5 r/min

Output torque

 ————10r/min
| —1——+ | —120r/min
80 —
/
E 60
>
2
£ 40
b //
20
0 1,961 490
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ﬂ Installation and Assembly

To get maximum performance from C series, it is important to pay attention to the
assembly accuracy, installation, lubrication and sealing.

Angular ball bearings are used as the main bearings with RV-C Series reduction
gears. When designing the layout, make sure the bearing retainer will not touch
the motor mounting flange. Refer to the outline drawings on the pages after page
77.

Note: Two types of C series are available: bolt clamping output shaft type (refer to pages 77 to 83
for outline drawings, and through bolt clamping output shaft type (refer to pages 84 to 89 for
outline drawings excluding RV-500C). Please be sure to specify when ordering.

7-1 Assembly accuracy

Design the assembly side of the C series within tolerances shown in Fig. 16
Table 9. Poor assembly accuracy causes vibration and particularly

=

noise or backlash. e
B 7-1-1 Assembly accuracy of RV-10C, 27C, 50C, == | ‘
100C, 200C, 320C, and 500C Sl =«
U] -2
o 25

R indicates distance from center of reduction gear to center of motor.

(Unit: mm)
Tolerance of center- Concentricity Tolerance of
Model to-center distance X tolerance a parallelism b
RV-10C
RV-27C
RV-50C
RV-100C +0.03 MAX 0.03 MAX 0.03
RV-200C
RV-320C
RV-500C




7-2 Installation procedure

e The typical installation examples for reduction gears are
shown below. Be sure to seal the designated type of grease to
the designated level. (See page 75)

Slow speed tube and the output surface of the RV-C reduction
gear need to be sealed.

e Be sure that seals are used between mating parts on the input
side. Refer to the O-ring seal installation illustrated.

e [f the use of an 0-ring seal is impossible because of the
design, use Gasket sealant. See table 10 at right.

B 7-2-1 Assembly example of center tube

The center tube is used to protect the cable which runs through
the hollow section and to seal grease filled in the reduction
gear. The assembly example of center tube is shown in 18 for
reference.

Table 10| Recommended Gasket sealant

Manufacturer Name
ThreeBond 1211 | e Silicone-based, solventless type
(ThreeBond Co.) | ® Semi-dry gasket

HermeSeal SS-60F
(Nihon Hermetics Co.)

© One-part, non-solvent elastic sealant
e Metal contact side (flange surface) seal
© Any product basically equivalent to ThreeBond 1211

Loctite 515
(Henkel)

* Anaerobic flange sealant
e Metal contact side (flange surface) seal

Notes 1. Do not use for copper material or copper alloy material.
2. If it is used under special conditions such as concentrated alkali, pressurized steam,

etc., please contact Nabtesco.

Fig. 18
_H_ ...... _'__HE
=]
: Groove dimension Tl
0-ring (I) Center tube of 0-ring (I)
Table 11 | Dimensions of 0-ring (I) seal (for reference) (Unit: mm)
RV-10C RV-27C RV-50C RV-100C RV-200C RV-320C RV-500C
o | __ID number CO 0625 CO 0634 CO0 0643 S70 JIS B2401 G95 |JIS B2401 G135|JIS B2401 G145
5 E Wire dia. ¢ 24+007 | ¢ 24+007 | ¢ 35 *01| ¢ 20 +01| ¢ 31 01| ¢ 31 +01| ¢ 31 01
= . D. ¢ 29.7 ¢ 422 ¢ 59.6 ¢ 69.5 ¢ 94.4 $134.4 $144.4
Slgs I.D.:d ¢ 302 805 | ¢ 432 -8os | ¢ 603 810 | ¢ 70.0 -8os | ¢ 950 -8i0 | 91350 _B8os | 91450 _§io
g'a Wldth B 32 +8.25 32 +8.25 47 +8.25 27 +8.25 41 +8.25 41 +8.25 41 +8.25
B 7-2-2 Assembly example with the output shaft bolt clamping
type (RV-10C, 27C, 50C, 100C, 200C, 320C, 500C)
If center tube, oil seal and O-ring (I) are used together, the seal on the mounting surface of
output shaft side is not required.
Fig. 19
t Table 12] O-ring (Il
EE‘ % Applicable 0-ring
RV-10C | AS(ARP)568-048
RV-27C | AS(ARP)568-163
RV-50C | AS(ARP)568-169
RV-100C | AS(ARP)568-173
RV-200C | AS(ARP)568-277
RV-320C | AS(ARP)568-281
RV-500C | JIS B2401 G460

0-ring (M) Refer to Table 12.

The 0-ring (I) can be applied to both
bolt clamping and through-bolt
clamping output shaft types.




B 7-2-3 Assembly example of through-bolt clamping output shaft type
(RV-27C, 50C, 100C and 200C)

The O-ring groove is provided at the end face of output shaft of the reduction gear. Use

0-rings as shown below.

Refer to Table 13.

0-ring (IV)
e\ =1

0-ring ( |
Refer to Table 13.
=4 Table 13
E Applicable O-ring (Im) | Applicable 0-ring (IV)
H=——= RV-27C S75 S120
\O-ring m Refer 1o Table 12 RV-50C S100 S150
SR nelerio fabie 1e. RV-100C| JIS B2401-G115 | AS(ARP)568-165
RV-200C S150 AS(ARP)568-271
B 7-2-4 Assembly example of through-bolt clamping output shaft type
(RV-10C and 320C)
Provide the O-ring groove on the counterpart component. Dimensions of 0-rings are
shown below for reference.
-Fig. 21 Refer to Table 15. = N
0-ring (IV) (—‘E —
T =
U
E
0-ring (I
Refer to Table 14.
ﬁu_E r|
=)
He—e——h ———
0-ring (1) Groove dimensions of
0-ring () & (IV)
Refer to Table 12.
Table 14| O-ring(III) seal dimensions (for reference)  unit: mm) Table 15| 0-ring(IV) seal dimensions (for reference) . .
RV-10C RV-320C RV-10C RV-320C
| IDnumber | AS(ARP)568-032 | JIS B2401-G210 | __ID number $100 JIS B4201-G290
eS| Wreda | ¢ 178 £007 [ ¢ 57 +0.13 g| S| Wieda | ¢ 20 0. ¢ 57 +013
2 1.D. ¢ 47.35 +0.38 | $209.3 2 1. D. ¢ 99.5 +0.4 $289.3
°§’ § 0.D.:d ¢ 51.0 +005 $220.0 *3! E § 0.D.:d $103.0 *90s $300.0 *3!
S| 2|  Depth:H 1.27 +0.05 55 +0.05 S| 2| Depth:H 15 -8 55 +0.05
S| width:B 239 +925 75 +§ S| Width:B 27 *§* 75 +g%

Notes 1. The part number CO or S type indicates the S-standard O-ring
supplied by NOK.
2.The O-ring number AS type indicates an O-ring supplied by
Mitsubishi Cable Industries.
3. The ARP in the ID number is a former name.




7-3 Center gear and input gear

B 7-3-1 Accuracy of center gear and input gear
Poor installation accuracy of center gear and input gear may cause noise and
backlash, so design center gear and input gear to the following tolerances.

Table 16 | Accuracy of center gear and input gear (Unit: mm)
Tolerance of Tolerance of Tooth grade of Tooth grade of Tooth grade of
fitting X concentricity a | small center gear | large center gear input gear
h6 MAX 0.03 JIS 5 class JIS 4 class JIS 5 class
Fig. 25
Small center Large center
gear gear

5

b

2>

S o

(o=

S

Input gear L
Table 17 wntmm  LTable 18] Specifications of small center gear tooth
Backlash between input gear and large center gear Module Number of teeth | Addendum modicaton coeficient

RV-10C 0.035 to 0.090 RV-10C 1.0 48 -0.04
RV-27C 0.040 t0 0.110 RV-27C 1.0 57 + 0.2
RV-50C 0.050 to 0.130 RV-50C 1.25 61 0
RV-100C 0.060 to 0.140 RV-100C 1.75 48 08
RV-200C RV-200C 2.5 43 0
RV-320C 0.075 t0 0.180 RV-320C 2 78 0
RV-500C RV-500C 2 83 0

M 7-3-2 Standard center gear

The standard center gears for C series are available from Nabtesco.

If the standard center gear is needed, please specify when ordering.
Specifications of standard large center gears are shown below. Refer to the
external dimension for installation.

Table 19| Specifications of standard large center gear

Module Number of teeth Addendum modification coefficient
RV-10C 2 57 0
RV-27C 1.25 78 0
RV-50C 2 78 0
RV-100C 1.75 112 0
RV-200C 2 110 0
RV-320C 2 125 0
RV-500C 2 150 0




7-4 Bolt tightening torque and allowable transmission torque

Use hexagonal socket bolts to assemble the RV precision reduction
to the torque as specified below. When the pin/bolt mounting out

gear and tighten
put shaft type is

used, also use the taper pin. The serrated lock washer is recommended to prevent

the bolt from loosening and protect the bolt seat face from flaws.

Table 20 | Bolt tightening torque and tightening force

Hexagonal socket bolt Tightening torque Tightening force (R) Bolt specification
nominal size x pitch (mm) Nm N
M5 X 0.8 9.01+ 0.49 9,310
M6 X 1.0 156 + 0.78 13,180 e Hexagonal socket bolt
M8 X 1.25 372 £ 1.86 23,960 JISB1176
M10 X 1.5 73.5 = 3.43 38,080 o Strength class
M12 X 1.75 129 =+ 6.37 55,100 JISB 1051 12.9
M14 x 2.0 205 +10.2 75,860 * Thread
M16 X 2.0 319 +159 103,410 JIS B 0205 B or class 2
M18 X 2.5 441 +22.0 126,720
Notes 1.The valves listed are for steel or cast iron material.
2. If softer material such as aluminum is used, limit the tightening torque. Also pay attention to the system torque requirements.
3. Tighten all bolts of the through-bolt clamping output shaft type with the specified tightening torque.
Calculation of allowable transmission torque of bolts
D1 T+ : bolt allowable transmission torque (Nmm)
Ti=Fx > XU XNt F : bolt tightening force (N)
D1: bolt P.C.D. (mm)
- friction factor
M = 0.15: where lubricants remained
= 0.2: where left dried with no lubricant
ni : number of bolts
Serrated lock washer for hexagonal socket bolt
Name: Belleville spring washer (made by Heiwa Hatsujyo Industry Fig. 26 ,,_;‘_‘ -
Co., Ltd.) H |
Corporation symbol: CDW-2H — nominal size /- _\
CDW-2L - 5 (for only M5)
Material: S50C to S70C + [= = =
Hardness: HRC40 to 48 K /
(Unit: mm)
Table 21 0.D. and I.D. of washer
Nominal size d D t H
Basic size
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
10 10.6 16 1.5 1.9
12 12.6 18 1.8 2.2
14 14.6 21 2.0 2.5
16 16.9 24 2.3 2.8
18 18.9 27 2.6 3.15

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



7-5 Installation of input gear

The profile of servomotor shaft and examples of input gear installation are shown
below as a reference for designing. User must provide set screw, hexagonal socket
bolt or hexagonal nut.

(No female threaded on servomotor) (With female threaded on servomotor)

Fig. 27 Setscrew L [
e

i
|

?‘T —————— %ﬁ_%

==

Hexagonal socket bolt

(With male threaded on servomotor)

Note: A radial load due to the counterforce of torque is applied
M \ by the center gear on the C series. Therefore, examine the
= {| '] strength of the motor shaft and the service life of bearings
PR | which support the motor shaft.
H+ '—Et:‘ﬂ? e ; -
Hexagonal nut }

7-6 Lubrication

To maximize the performance of the RV precision reduction gear, the use of | Table 22 | Working temperature range (ambient temperature)

VIGOGREASE REO manufactured by Nabtesco is recommended. Do not mix with

Item Specifications

other lubricants.
lowable temperature diagram

Use the grease with no condensation and the reduc-

tion gear circumference temperature and ambient

60

=
1) The quantity of grease required for the reduction gear Sl I
The reduction gear is not greased when it is shipped from the plant. Therefore, ensure that :ea;‘gg%o&ﬁjm“d“
necessary amount of recommended grease is charged when installing the reduction gear. dgg%m°§m°“":w%"*.jgm % v L L
Note: The quantity required for the reduction gear is shown below. The volume of grease listed ey o B e
below does not include the volume required to fill the shaded areas in figure 28. These areas Lubricant VIGOGREASE REO
must also be charged with grease. When there exists a cavity, such as when a slow-speed Note: Please contact Nabtesco if grease or gear oil is to be used
tube is being used, exclude the volume of such cavity. beyond the specified temperature range.
However, too much filling may causes damage for an oil seal with increase of internal
pressure. Please leave about 10% of the room inside.
Horizontal installation Vertical installation
RV-10C 147 (132) RV-10C 167 (150)
RV-27C 266 (239) RV-27C 305 (275)
RV-50C 498 (448) RV-50C 571 (514)
RV-100C 756 (680) RV-100C 857 (771)
RV-200C 1,831 (1,648) RV-200C 2,076 (1,868)
RV-320C 3,536 (3,182) RV-320C 4,047 (3,642)
RV-500C 5,934 (5,341) RV-500C 6,900 (6,210)

* Density of VIGO GREASE REO: 0.9 g/cc
* When using Molywhite RE0O, contact our service department.




2) Grease lubrication points
The C series is provided with charging/discharging taps (or through holes) on the
reduction gear unit (for details refer to the external dimension drawings). As an
option these taps (or holes) can be covered with rubber caps (except RV-27C and

RV-320C). This must be specified when ordering.

‘ Horizontal installation

Fig. 28
For charging/
Grease level ; :
| dlsqharg?g : Servomotor

| ™ e \

For charging/ === |
discharging |

Vertical installation (1) ‘

Grease level

]
L

% For charging/
'\ discharging

\
\

A

|
- ._-lp———--'
|
|
[
|
|
|

Servomotor
Y,

/

,

| Vertical installation (2) |

For charging/discharging
*

For charging/discharging

Grease level

L

ir

\.\ﬁ

/

/ /
/

/

For charging/
— discharging
Fi

¥
— /

J

—

~ Servomotor



3) Interval between grease change

Change grease at a standard interval of 20,000 hours after initially supplying the
RV-C reduction gear with grease in the specified quantity (see 28) in order to
protect the RV-C reduction gear from deteriorated grease.

If grease is contaminated for any reason or used at an ambient temperature of 40
°C or more, check the grease for contamination or deterioration, to determine the
proper maintenance interval.

4) Running-in operation

It is 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 for 30 minutes or more (until the
surface temperature of the reduction gear reaches around 50°C).
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Precision Reduction Gear RV™

Original

Series




0 Construction

Crankshaft

Internal
gear

Output shaft




e Rotary Direction and Speed Ratio

The original series may be used in various ways. The following figures show six combinations of the rotary direction and speed ratio. Use
the following figure to select a mechanism most suitable for your application.

1. Case fixed, shaft output 2. Shaft fixed, case output 3. Input gear fixed, shaft output
@” o ._
oo / 1
‘ Input: Input gear i . ) ///, Input: Input gear ! Input: Case
Reduction I 1
gear =L Vol --— j=R-1
R ,,- R-1 R
Q/ .
4. Case fixed, input gear output 5. Shaft fixed, input gear output 6. Input gear fixed, case output
[\
Rl \ --v'-'-;
Speed - [ | Input; Shaft | input:Case ( Input: Shaft
increasing gE g f“:_l_:}/
gear i | i=R V 7 i=-(R-1) P
R-1
e The sign "i" in the above equations signifies the output shaft rotation
in the same direction as the input shaft."-" signifies the output shaft
rotation in the opposite direction as the input shaft.

Mechanism block diagram

Case
RV gear —I—é{‘-l:

{' -\ Output | |

o
=.
el
S
D
w»
@
:l
@
7

| 2nd reduction H 1st reduction ‘

B Speed Ratio

The overall ratio can be determined from the following equation:
72

With the shaft as output; R=1 + > -Z+ R :Speed ratio
1 Z1 : Number of teeth on input gear
1 Z> : Number of teeth on spur gear
=R Zs : Number of teeth on RV gear

Za : Number of pins
i :Reduction ratio



© Rating Table

Output speed (r/min) 5 10 15 20 25 30
Speed ratio Output | Input | Output | Input | Output | Input | Output | Input | Output | Input | Output| Input
torque | capacity | torque | capacity | torque | capacity | torque | capacity | torque | capacity | torque | capacity
Shaft Case Nm Nm Nm Nm Nm Nm
Model rotation | rotation |(kgf-m) kW (kgf-m) KW (Nm) K (kgf-m) KW (kgf-m) KW (kgf-m) KW
57 56
81 80 191 155 137 125 118 112
L 104 (19.5) (15.8) (14.0) (12.8) (12.0) (11.4)
121 120
141 140 0.13 0.22 0.29 0.35 0.41 0.49
57 56
81 80 464 376 388 306 286 270
e B 104 (47.3) (38.4) (34.0) (31.2) (29.2) (27.6)
121 120
153 152 0.32 0.53 0.70 0.85 1.00 1.13
57 56
81 80 886 719 637 584 547 517
RV-60 | 101 100 (90.4) (73.4) (65.0) (59.6) (55.8) (52.8)
121 120
153 152 0.62 1.00 1.33 1.63 1.91 217
81 80
101 100 2,176 1,774 1,568 1,441 1,343 1,274
e 128 (222) (181) (160) (147) (137) (130)
145 144
171 170 1.52 2.48 3.28 4.02 4.69 5.34
81 80
101 100
1185 | 1175 4,361 3,538 3,136 2,881 2,695 2,548
R oo 128 (445) (361) (320) (294) (275) (260)
141 140
171 170 3.04 4,94 6.57 8.05 9.41 10.7
185 184
81 80
101 100
1185 | 1175 6,135 4,978 4,410 4,047 3,783
RV-450 | 129 128 (626) (508) (450) (413) (386)
*154.8 | 153.8
171 170 4.28 6.95 9.24 11.3 13.2
1924 | 1914
123 122 7,497 6,086 5,390 4,949
141 140 | (765) (621) (550) (505)
V=550 635 | 1625
*1924 | 1914 5.23 8.50 11.29 13.82
Notes: 1. Sgém%i?um input shaft revolutions to a value equal to or lower than the value of maximum allowable output revolutions multiplied by the above speed ratio for

2. The input capacity (kW) in the above table is determined by the efficiency of these reduction gears. o
3. The output torque (Nm) is so determined that the service life may be maintained constant for any output revolutions. (N+T s = Constant)
4. The rated torque is a torque at an output speed of 15 r/min, which is used as a basis for service life calculations. (Refer to the rated service life, page 97).

5. The 94'32 value is a value considering both gear tooth widths of reduction gear assembly and input gear. The GTDZ value at the shaft of the input gear is not included.



40 50 60 Allowable | Allowable | Momentary| Lost | Torsional I(= GTDZ) Weight
max. | acceleraion | max. motion | rigidity (Input inertia)
Output | Input | Output | Input | Output | Input | output |deceleration | allowable (Typical value)
torque | capacity | torque | capacity | torque | capacity | speed | torque | torque
Nm/
Nm Nm Nm i
(kgf-m) kW (kgf-m) kW (kgf-m) kW r/min (kngm) (kl\g:?]m) arc.min. (l?gf“r:n/a?;rln?n) kg-m2 kg
0.075x10~4
102 %6 o1 0.0488x10~4
Sl ©.76) e 60 274 | 686 1 39.2 0.0355x10~* 3.6
0.57 0.67 076 (28) (70) (4) 0.0295x10~4
0.0241x10~4
0.2323x10~4
248 282 0.168x10 4
) (23.7) 50 833 | 1,666 1 98 0.128X10~4 6.2
e 162 (85) | (170) (10) 0.109x10~4
0.0823x10~4
0.7312x10~4
ara 0.513x10~4
R 40 | 1,592 | 3,185 | 1 196 0.404x10~* 9.7
265 (162.5) | (325) (20) 0.328x10 4
0.245x10~4
1.963%x10~4
1.505%X10~4
45 3,920 | 6,615 1 392 1.105%X10~4 19.5
(400) | (675) (40) 0.903x10 4 9
0.755x10 Q
0.523%x10-3 =
0.400x10-3 L
0.328x10~2 %
35 7,840 | 12,250 1 980 0.295%x10-3 34 -
(800) {(1,250) (100) 0.263x10~3 8
2.005x10~4
1.793%X10~4
0.893%x10-3
0.695x10-3
0.575%x10-3
25 11,025|18,620 1 1,176 0.518%x10-3 47
(1,125)(1,900) (120) 0.408x10~3
0.358x10-3
0.303x10-3
1.178%X10-3
0.994x10-3 72
20 13,475|26,950 1 1,666 0.820%10-3
(1,375)|(2,750) (170) 0.655%10-9
6. If a higher speed than the above allowable maximum output speed is required, contact Nabtesco for further information.
7. If other speed ratio than the above list is required, contact Nabtesco for further information.
8. These reduction gear ratios (marked with *) are indivisible figures. Actually, 154.8=2,013/13 and 192.4=1,347/7.
9. The output revolution is for forward-reverse changeover applications and not applicable for continuous rotation in a single direction. Contact Nabtesco when

using the reduction gear for continuous single-direction rotation.



Q Selection

4-1 Selection flow chart

Check the load torque applied to the reduction gear.

Determine load An example is shown in fig. 3.

characteristics
101 10 10 10
e (alculate average load T 7?;t1 ‘Ni-Ti3 +12-N2-T23 + --th-Na - Tn 3
torque (Tm) 0 t-Ni+ t2-Ne+ --+tn-Na
e (alculate average output
speed (Nm) Nm=t1'N1+t2‘N2+"‘+tn'Nn
tt+te+- -+t
Output speed
From the ratings
table
(page 93)
Output torque

Temporary selection
I of frame number Increase the frame
number or reduce
the load.

!

10
N To) 3
Service life Ln =K X,\T; X(ﬁ)
calculation (L)

(See page 97)

Determine Input speed,  _Allwable max.

Reduction gear ratio = output speed

the input speed

Ln > Specified life
(Hrs)

Determine
the acceleration/

Allowable

acceleration/
Tiand Ts< deceleration
torque

deceleration torque

(T1, Ta)

Determine the external Momentary DA
—  shock torque (Tem) Tom < MaXimum the number of L
~ allowable allowable operation
due to emergency stop. forque G
NO 10
775%( 22T )
Cem = i
i Zax 20 X tem
Determine the external Momentary 60
—=  shock torque (Tout) when Tout < Maximum

allowable
torque

motor shaft speed is zero

Tout: Estimated value



Duty cycle diagram
T ”Maximum acceleration torque
Constant-speed torque

T [t

Output torque
o

Output Speed

o G e

;. Time Maximum
L1 e 1 deceleration
o to g M
ration

R

Time

Table 2| Conditions to be determined for selection

For starting | Forconstant | For stopping | Forimpact due to
(Max) (Max) emergency stop
Load torque Nm T1 T2 Ts Tem
Speed r/min N1 Nz Ns Nem
Time sec 1 to 3 tem
Frame Selection

Number
of operation < Cem
cycles

END

Selection example

Selection conditions
Ti = 2,500Nm T2 = 500Nm
Ts = 1,500Nm  Tem = 6,000Nm
t1 = 0.2sec. t2 = 0.5sec.
t3 = 0.2sec. tem = 0.05s€c.
N1 = N3 = 10r/min N2 = 20r/min
Nem = 20r/min  Zs = 40 pins

Determine load characteristic
e Determine average load torque

10

| 10 10
T =?JO.ZXIOXMOO3 +05%20%500°+ 0.2x10%1,500°
| 02x10+05%20+02%10
=1,475Nm
o Determine averable output speed

~02Xx10+05%20 +0.2x10
02+05+02
Provisional selection of RV-160.

e Calculation to determine whether reduction gear
service life meets required specification value.

N =15.6 r/min

10
_ 15 , (1,568\
Lh=6,000% 5> 5_6><(1 ’475) 7,073Hr

« Determine output speed
Maximum output speed 20r/min < 45r/min

—
( Maximum allowable output speed of RV-1 80)

o Determine torque during starting and stopping
T+ = 2,500Nm < 3,920 Nm

—_
(__ Allowable acc./dec. torque for RV-160 )
T2 = 1,500Nm < 3,920 Nm

S
( Allowable acc./dec. torque for RV-160 )

e Determine emergency stop and external
shock torque
Tem = 6,000Nm < 6,615 Nm

———
C Momentary max. allowable torque for RV-1 60)

10
5x1,568)\°
775X( 6,000 )
20
40x% 60 x0.05
Since all required specification are
satisfied, select RV-160.
However, the design of external bearings is
to be studied.

Cem = =2,835 times
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4-2 Strength and service life

H 4-2-1 Allowable torque during acceleration or deceleration
When the Machine starts (or stops) a larger torque than steady-state torque is
applied to the reduction gear because of the internal loads. The values in the
ratings table (see page 93) show the allowable value of the peak torque when the
reduction gear starts or stops.

With the RV-15, the allowable acceleration/deceleration torque is 200% of the
rated torque; other models in the series have a acceleration/deceleration torque
of 250% of the rated torque.

Hl 4-2-2 Momentary maximum allowable torque

A large torque during an emergency stop or external shock may be applied to the
reduction gear. The maximum allowable torque is shown in the ratings table(see
page 93).

Note) When shock torque is applied, be sure to use at or bellow the limit cycles (refer to selection
flowchart on page 95).

[ Fig- 4] Load torque graph Momentary maximum torque

+)

Maximum acceleration torque

Constant speed torque

Load torque

Maximum deceleration torque

\

B 4-2-3 Rated service life

The service life of the original series is based on the life of the roller bearings of
the crankshafts. The service life is set as shown in Table 3 for all models and
ratios at rated torque and at rated output speed.

|Tab|e 3‘ Ln Service life (Hrs)

Lio K

6,000

When in actual service installed in the equipment, calculate the service life using
the following formula because the load condition depends on the types of
reduction gear.
N 10 Ln : Service life to be obtained (Hr)
L= Ko< e % (2)°
Tm : Average output torque (Nm) (calculation on page 93)
No : Rated output speed (r/min) (table 4)
To : Rated output torque (Nm) (table 4)

Nm : Average output speed (r/min) (calculation on page 93)

|Tab|e 4‘ Model Rated output torque (To) (Nm) | Rated output speed (No) r/min
RV-15 137
RV-30 BE8
RV-60 637
RV-160 1,568 15
RV-320 3,136
RV-450 4,410
RV-550 5,390




Q Performance Characteristics

5-1 Rigidity (Torsional rigidity and lost motion) and backlash

When a torque is applied to the output shaft while the input shaft (input gear) is
fixed, torsion is generated according to the torque value and a hysteresis curve
result is shown in Fig. 5.

|F|g_.5| Hysteresis curve

BaCklaShW

f

Torsion angle

a
| _—F éb; :

— Lost motion

+3% of rated torque
Rated torque Rated torque
-100% +100%

The rigidity of the reduction gear is expressed by the torsional rigidity and the lost
motion in this curve. RV precision reduction gears are especially superior in their
stiffness characteristics.
e Torsional rigidity =%
e |ost motion
The torsion angle at the mid point of the hysteresis curve width at 3% of
rated torque.
e Backlash
The torsion angles when the torque indicated by the hysteresis curve is zero.

o
B 5-1-1 Calculation of torsion (an example) g
Take an example of the RV-160 and find a torsion where a torque is applied in —
one direction. g
1) If a torque of 30Nm is applied, the resulting torsion ST, is found as shown —
below. w
« Note that the torque is in the lost motion range. 2
STi= 43;(_)0 X 1(arcém|n.) = (.32arc.min. D
2) If a torque of 1,300Nm is applied, the resulting torsion STz is found as shown »
below.
« Note that the torque is in the rated torque range.
STe= -;— + % = 3.70arc.min.

Notes) 1. The above torsion value is that of the reduction gear assembly.
2. For special specifications of backlash and lost motion, contact Nabtesco.

. . Lost motion
Model To;‘sr:'t:/r;?(l:lrlng‘;ilnd.lty Lost mqtion Measured torque Z?.g'.(rl'?;h
arc.min. Nm

RV-15 39.2 + 412
RV-30 98 + 10.0
RV-60 196 + 19.1
RV-160 392 MAX 1 + 47.0 MAX 1
RV-320 980 + 94.0
RV-450 1,196 +132.0
RV-550 1,666 +161.7




5-2 Vibration

The vibration is a torsional vibration in the circumferential direction when driven
by a servomotor with an inertia load applied.

The vibration is one of the most important characteristics, especially when precise
contouring control is required. For example, the industrial robot requires exact
and smooth contour control for its longer arm.

An actual measured example of the vibration characteristics is shown in Fig. 6.

0.2
- - - - Acceleration
—A— Amplitude
S
g -
_£ 01 Test conditions
E _ 1. Model: RV-60
g < 2. Reduction ratio: 1/121
= % 3. Assembly accuracy:
g £ Recommended accuracy (see page 103)
g 2 4. Inertia moment on load side:
0 500 1,000 1,500 2,000 107.8kgm?
Servomotor input speed (r/min) 5. Measured radius: 550 mm

5-3 Angular transmission accuracy

Angular transmission accuracy refers to a difference between the theoretical
output revolution angle and the actual revolution angle (Bout) when any revolution
angle (0in) is the input, and is expressed as an angular transmission error (Oer).
The angular transmission error is found in the following equation.

Ber = % — Bout (where R = reduction ratio)

The measured example is shown below.

_ 60 - T A W— —————————)
8
£ 40 e
5 | 23 sec
a_, 20 1] -
g 0 LA ”,[.BM_ I | Test conditions
= il 1. Model: RV-320-171
% =&l] — 1 2. Assembly accuracy:
£ -40 | . S E— Recommended accuracy (see page 103)
«© oy
3 3. Load conditions: no-load
£ 60 ) 4. Detector: USR324 + UC101
0 90 180 270 360 (manufactured by Nippon Kogaku K.K.)
Revolution of output shaft (degrees) Resolution: 1 sec




5-4 No-load running torque

The no-load running torque means a torque required on the input shaft (input gear) side
in order to rotate the RV reduction gear under no load. Fig. 8 shows the no-load
running torque on the output shaft side, which is converted from the no-load running

torque according to the following equation.
 No-load running torque converted to motor shaft (Nm)

Converted torque on the output shaft side (Nm)

= R (where R = speed ratio)

Note: The diagram below shows average values obtained after a RV reduction gear has been run.

(Nm)
kef-m ; ;
2 60l A N S 588
£ 3 RV-450
% RV-320
8 40 [-emenefeean T 392
E ! i
£ | RV-160 |
§ 20l A A N N— 196
g : Test conditions
3 / Rv-60 e 1. Ambient temperature: 30°C
2 // L Avas 2. Assembly accuracy: recommended
0 i ; : accuracy (see page 103)
20 40 60 70 3. Lubricant: grease (Molywhite REO0)
Output shaft speed (r/min)
5-5 Backdriving torque
The backdriving torque refers to a torque required for starting the
output shaft, with the RV reduction gear left under no-load. If the
input shaft (input gear) is released while a torque equal to or more
than the backdriving torque is kept applied to the output shaft, the
input shaft (input gear) starts running at an augmented speed.
Special care should be given to the backdriving torque required to
start the RV reduction gear.
Table 6
Model Backdriving torque Nm
RV-15 21
RV-30 38
RV-60 69
RV-160 110
RV-320 210
RV-450 260
RV-550 330
Test conditions

Assembly accuracy: recommended accuracy

(see page 103)
Lubricant: grease (Molywhite RE0Q)
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5-6 Low-temperature Characteristics (No-load running torque under low temperature)

Test conditions

1. Assembly accuracy: recommended accuracy (see page 103)

2. Lubricant: grease (Molywhite RE00)
3. Input speed: 2,000 r/min

When the RV reduction gear is used under a low temperature, viscosity of
lubricant increases and causes a larger no-load running torque.
The no-load running torque under low temperature is shown below.

RV-15 (Nm) RV-30 (Nm)
g £
2 20 1.96 2 50 49
[«b} [<b}
=] 3
(=2 (=2
= S
(=21 [=2]
£ £
o o
S 10 0.98 S 25 2.45
S S
z — S 1 1/57
= \E: };?65 = \\\ 17121
11/141 1/153
0 0
-10 0 10 20 -10 0 10 20
Case temperature ('C) Case temperature ('C)
RV-60 (Nm) RV-160 (Nm)
£ £
2 50 49 2100 9.8
[<+] (<5
= 3
o (=2
k] =
(=2 [=2]
£ £
= f=
S 25 2.45 S 50 49
] S~ 3 \\ 1/81
g \\\”57 £ \ T 1/129
2 I 2 2 i
0 0
-10 0 10 20 -10 0 10 20
Case temperature (C) Case temperature (C)
RV-320 (Nm) RV-450 (Nm)
€ £
2 200 19.6 £ 200 196
(<5} [«b}
=] =3
=2 =2
8 S
[=2] [=2]
£ £
o c
S 100 9.8 S 100 — 98
= = —— 1/81
8 \\\ 1/81 S \\\ 1/129
) e )
= — [ e = e
0 0
-10 0 10 20 -10 0 10 20
Case temperature (‘C) Case temperature (C)
RV-550 (Nm)
£
2 200 19.6
S
(=2
S
£
o
S 100 9.8
B2 —
2 \\ 17123
S [ ——1/1635
= 17192
0
-10 0 10 20
Case temperature (C)




5-7 Efficiency charts

Test conditions

1. Case temperature: 30°C

2. Assembly accuracy: recommended accuracy (see page 103)
3. Lubricant: grease (Molywhite REQO)

Fig. 10
.00 RV-15 efficiency curve 10 /min RV-30 efficiency curve 19 /min
r/min r/min
| —F+———1 | 20t/min 20 r/min
80
S S
5% 5
S &
S 40 S
= /7 g
20
0
49 98 147 196  Nm 392 Nm
(5) (10) (15) (20)  (kgf-m) (40) (kgf-m)
Output torque (Nm) Output torque (Nm)
100 RV-60 efficiency curve O RV-160 efficiency curve _
- e
=== 20 r/mi
= L— o r/min 40 r/min
g g
z >
s 5
S 40 S
= / 5
20
0 196 392 588 784 Nm 1,960 Nm
(20) (40) (60) (80) (kgf-m) (200) (kgf-m)
Output torque (Nm) Output torque (Nm)
100 RV-320 efficiency curve 10 /min RV-450 efficiency curve 5/min
—_— %8 :jrmn:ﬂ 25 r/min
80
) e )
S &
S 40 =
= / =
w w
20
° 882 1,764 2,646 3528 Nm 4,900 Nm
(90) (180) (270) (360) (kef-m) (500) (kgf-m)
Output torque (Nm) Output torque (Nm)

RV-550 efficiency curve

100 }g r;min
e r/min
| — T 20 r/min
80
2 7
= 60
o
8 //
=]
b 40 /
20

980 1,960 2940 3920 4,900 5880 Nm

(100) (200) (300) (400) (500) (600) (kgf-m)

Output torque (Nm)
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@ Installation and Assembly

Since the original series is designed to be an integral part of the equipment, make
sure that external thrust or radial loads are not applied to it. When aluminum is
used in the structure housing the reduction gear, the clamping force for fixing the
bolts may be restricted, depending on the conditions, thus resulting in problems
with clamping strength. Study and consider this point thoroughly when designing
under such circumstances. In order to achieve maximum performance of the
original series, assembly accuracy, lubrication and sealing are especially
important. Read the following carefully before designing.

6-1 Assembly accuracy

Design the assembly side of the reduction gear to the following accuracy. (The
following figure shows the reduction gear used for shaft revolution. Design it to
the same accuracy when using it for case revolution.) Poor accuracy on the
assembly side causes noise, vibration or uneven torque in particular.

Fig. 11 S ' b AI
| Output shaft mating surface
2
-
Iy -
Case mating surface Perform adjustment after installing
J the reduction gear so that runout
[———r of the dial gauge applied to the
= graphically indicated section shows
T - 0.02 mm or less when the shaft of the
X 4 RV reduction gear is rotated by 1 turn.
= 3 1\
T T \V h
XM _— =
( e
X Y 'map W8
N I A\ J
L = - W
3 = ___13
[A] — ORE
Inner side fitting location
] ﬂ For the centering location of the output
Outer side fitting location shaft, use either one of the inner side centering
| l/ a location or the outer side centering location.
With the RV-320, RV-450 and RV-550, only
internal fittings are available.
Table 7 (Unit: mm)
Accuracy Circumferential Circumferential Circumferential Tolerance for Size accuracy for assembly
deflection tolerance | deflection tolerance | deflection tolerance concentricity
Model Max. a Max. b Max. ¢ Max. d li l2
RV-15 0.02 0.02 0.02 0.05 16+£0.5 48 +0.5
RV-30 0.02 0.02 0.02 0.05 22+0.5 56 £0.5
RV-60 0.05 0.03 0.03 0.05 19£0.5 61 *+0.5
RV-160 0.05 0.03 0.03 0.05 27%+1.0 79 *1.0
RV-320 0.05 0.03 0.05 0.05 33%1.0 96 +1.0
RV-450 0.05 0.03 0.05 0.05 35+1.0 107.5%£1.0
RV-550 0.05 0.03 0.05 0.05 41+1.0 123 +1.0




6-2 Installation

M 6-2-1 Reduction gear mounting holes

Table 8
Case Shaft
1 Through-hole and pin hole Through-hole and pin hole
)i Threaded hole and pin hole (Through-hole for RV-15 and RV-30)

Notes 1. Select method I or IT so as to meet your requirements.
2. When employing additional pins, refer to Transmission Torque (Article 6-4) and External
Dimension (Article 7).

Il 6-2-2 Fitting of reduction gear

1) Through-holes

e Socket on the shaft side
Provide the external or internal socket.

e Socket on the case side
Do not provide a socket on the case side except where the case has no fixed
position structure such as motor flange with no bearing. (See the following

figure.)
Fig. 12
=2

Outer centering location

Set a centering location at either one %
of these locations.

Inner centering location . ;‘F—E’_{ /

w4 %, (Flange construction)

= For a flange construction, the centering
location may be set at the case side.

2) Threaded hole
e Socket on the shaft side
Provide the external or internal socket.
e Socket on the case side
Do not provide a socket on the case side. (See the following figure.)

Outer centering location

Set a centering location at either one
of these locations.

Inner centering location

Do not set up any socket at the case side.

Note : In the reduction gear, concentricity on the shaft for reasons in manufacture side slightly
offsets from that on the case side. Do not provide any socket on both the shaft and case
side. Otherwise, the shaft may rotate eccentric to the case, causing vibration. Do not
provide any socket on the case side. To assemble the reduction gear, first fasten the shaft
side, with the case set free, then fasten the case.
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6-3 Installation procedure

e The typical installation examples for the reduction gear are
shown below. Be sure to seal the designated type of grease to
the designated level. (See page 111)

e Be sure that seals are used between mating parts on the input
side. Refer to the 0-ring seal installation illustrated.

o |If the use of an O-ring seal is impossible because of the design,
use Gasket sealant. See Table 9 at right.

e Use outer or inner centering locations for piloting.

Table 9| Recommended gasket sealant

Manufacturer Name
ThreeBond 1211 | e Silicone-based, solventless type
(ThreeBond Co.) | ® Semi-dry gasket

HermeSeal SS-60F
(Nihon Hermetics Co.)

¢ One-part, non-solvent elastic sealant
e Metal contact side (flange surface) seal
© Any product basically equivalent to ThreeBond 1211

Loctite 515
(Henkel)

* Anaerobic flange sealant
e Metal contact side (flange surface) seal

Notes 1. Do not use these sealants for copper material or copper alloy material.
2. If these sealants need to be used under special conditions such as concentrated alkali,
pressurized steam, etc., please consult Nabtesco.

‘ Installation of RV-15, RV-30 ‘ ’ With two crankshafts

— il

/
Belleville spring

washer -

Accepting side  Socket e
, —~ Texagonal bolt ///// ":ﬁ,-i

i
Vs et

]
i
€==r iy
al gauge

Recommended 0-ring

- EE\Z}@ UL
i g

RV-15]| JIS B 2401-G105
RV-30] JIS B 2401-G135

1. Fit the shaft side of the reduction gear to
the socket on the installation side.

2. Temporarily tighten the reduction gear shaft
and the installation side using the hexagonal
socket bolt coupled with belleville spring
washer.

o Make sure that the mating face is free from dirt, dust,
burrs, etc. before installing the reduction gear.

__— Taper pin

Mark position

Dummy
input gear

3. Check the reduction gear for assembly accuracy

using a dial gauge.

* Turn the reduction gear once on the installation side (output
shaft side), and check the dial gauge for run-out. In the case
of precision control in which vibration is strictly limited,
ensure that the run-out on the gauge is 20 um or less.

e When employing case revolution, turn the reduction gear on
the dial gauge side for measurement.

4. Tighten the hexagonal socket bolt to the

specified torque.

o Recheck the dial gauge for run-out.

[$3]

. Turn the output shaft until the set hole of the
case matches the set hole of the body.
Temporarily tighten the case using the hexagonal
socket bolt with the belleville spring washer.

The case may be turned with the input gear or dummy input

gear.

. Make sure that the reduction gear is turned by a
moderate torque while adjusting the position of
the temporary tightening bolt. Finally, tighten the
hexagonal socket bolt to the specified torque.

Never tighten the hexagonal socket bolt before adjusting the
reduction gear. Otherwise, the gap between the shaft and
case may become uneven, thus causing an uneven torque.
If a single spur gear of the reduction gear is turned by hand,
the spur gear encounters great resistance at two points
because of a positional relation of crankshaft phase with RV
gear phase. However, this causes no problem.

[=2]

7. Turn the reduction gear until the mark on the
crankshaft comes to the position illustrated.

8. When using the additional pin, ream the pin hole
with a tapered reamer and drive the pin.



4

Input gear

Hexagonal socket bolt

EJ;LP

Motor installation bolt

9. Assemble the input gear with the motor shaft.

* The left figure shows that the motor output shaft is straight
and female threaded. For other specifications, see the
installation example (section 8.3).

10. Supply a lubricant (grease).

e For the quantity of lubricant, refer to Lubrication (section
6-6).

11. Insert the motor shaft into the reduction gear,
with the motor shaft axis in alignment with the
center axis of the reduction gear.

o When inserting the motor shaft, check to make certain that

the motor flange face comes into close contact with the

mating face of the reduction gear, with no inclination. Never
tighten the motor shaft with the motor setting bolt, etc.
before assembling.

If the motor flange face is inclined, the input gear may be out

of position (refer to section 6-5-1). Match the mark of the

crankshaft with the mark of the motor shaft once again, and
insert the motor shaft.

Crankshaft markings are for proper assembly of the input

gear. If the input gear is installed in the wrong place,

damage to the servomotor shafts, input gears and spur
gears may result.

12. Fasten the motor flange to the case using the
motor flange mounting bolts.
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Installation of RV-60 to RV-550 ‘ ’ With three crankshafts

Installation side Socket
Hexagonal socket bolt

—y
— -

Belleville spring washer

Recommended O-ring

RV-60 | AS (ARP)568-163
RV-160 | AS (ARP) 568-265
RV-320 | AS (ARP) 568-271
RV-450 | AS (ARP) 568-275

£
=7

Dial gauge

i

7

‘./4 I —
N
///////,
i
/ i Dummy input gear

=4

1. Fit the shaft part of the reduction gear with the
socket of the mated body before assembly.

2. Temporarily tighten the shaft part of the
reduction gear with the mated body using the
hexagonal socket bolt with the belleville spring
washer.

o Make sure that the mating face is free from dirt, burrs, etc.
before installing the RV reduction gear.

Notes 1. The 0-ring number AS type indicates an 0-ring

supplied by Mitsubishi Cable Industries.
2. The ARP in the ID number is a former name.

3. Check the reduction gear for assembly accuracy
using a dial gauge.

 Turn the reduction gear once on the installation side (output
shaft side), and read the dial gauge for run-out. In the case
of precision control in which vibration is strictly limited,
ensure that the run-out on the gauge is 20um or less.

* When employing case revolution, turn the dial gauge side for
measurement.

4. Finally, tighten the hexagonal socket bolt to the
specified torque.

e Recheck the dial gauge for run-out.

5. When using the additional pin, ream the pin hole
with a tapered reamer before driving the pin.

6. Turn the output shaft until the set hole of the
case matches the set hole of the mated body.
Temporarily tighten the case using the hexagonal
socket bolt fitted with belleville spring washer.

* The case may be turned with the input gear or dummy input
gear.

7. Make sure that the reduction gear is turned by a
moderate torque while adjusting the temporary
tightening bolt. Finally tighten the hexagonal
socket bolt to the specified torque.

* Never tighten the hexagonal socket bolt before adjusting the
reduction gear. Otherwise, the gap between the shaft and
case may become uneven, thus causing an uneven torque.



4

=
Input gear
—/
(== ! | =50 ‘)
Hexagonal socket bolt
L
Motor -

7/ Y
f{k ) o

0-ring groove: Details are as per external
dimension (section 7).

RV-60 |AS (ARP) 568-165
RV-160| With no 0-ring groove
RV-320| AS (ARP) 568-178
RV-450| AS (ARP) 568-276
RV-550| *No. 3.5-312

*0-rings for RV-550 are of a special
specification. Contact us regarding
purchase of these O-rings.

0-ring

\

’\/

)

|
[“Qf & N

i =l B )
7 S_

SRR ) )
%WM\\ Motor installation bolt

8. When using the additional pin, ream the pin hole
with a tapered reamer then drive the pin.

9. Assemble the input gear in the motor shaft.

* The left figure shows that the motor output shaft is straight
and female threaded. For other specifications, see the
installation example (section 6.5).

10. Supply a lubricant (grease).

* For the quantity of lubricant, refer to Lubrication (article 6-6).

11. Insert the motor shaft into the reduction gear,
with the motor shaft axis in alignment with the
center axis of the reduction gear.

* When inserting the motor shaft, check to make certain that

the motor flange face comes into close contact with the

mating face of the reduction gear, with no inclination. Never

tighten the motor shaft with the motor setting bolt, etc.

before assembling.

If the input gear is not in alignment with the spur gear, turn

the motor shaft a little in the circumferential direction to

insert it.
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12. Fasten the motor flange to the case using the
motor installation bolts.



6-4 Bolt tightening torque and allowable transmission torque

Use hexagonal socket bolts to assemble the RV precision reduction gear and
tighten to the torque as specified below. When the pin/bolt joint output shaft type
is used, also use the taper pin. The serrated lock washer is recommended to
prevent the bolt from loosening and protect the bolt seat face from flaws.

Table 10| Tightening force (F)

nol-ﬁ;:]a?lglt)srilzfléiogil;;t] l()|(111lltTl ’ Tlghtenhllnng torque Tightening rflorce (F) Bolt specification
M6 x 1.0 156+ 078 13,180 e Hexagonal socket bolt
M8 X 1.25 372+ 1.86 23,960 JISB 1176
M10 X 1.5 735+ 3.43 38,080 o Strength class
M12 X 1.75 129 + 6.37 55,100 JISB 1051 12.9
M14 x 2.0 205 +10.2 75,860 * Thread
M16 X 2.0 319 *159 103,410 JIS B 0205 6g or class 2

Notes 1.The valves listed are for steel or cast iron material.
2. If softer material such as aluminum is used, limit the tightening torque. Also pay attention to the system torque requirements.

3. Tighten all bolts of the through-bolt clamping output shaft type with the specified tightening torque.

Calculation of allowable transmission torque of bolts

D+ T+ : bolt allowable transmission torque (Nm)
Ti=F X > X M X Nt| F : bolt tightening force (N)
D1 : bolt P.C.D. (mm)
u : friction factor
= 0.15: where lubricants remained
1 = where left dried with no lubricant
n : number of bolts

Calculation of allowable transmission torque of bolt and additional pin(s)

md2 D> T : allowable transmission torque of bolt and additional pin (Nmm)
To=Ti+ 3 xXTXx > XN2| d : pin diameter (mm)
7: pin allowable shearing strength (N/mm?)
T =196 : pin material S45C-Q
D2: pin P.C.D. (mm)
n2 : number of pins

Serrated lock washer external teeth for hexagonal socket bolt

Name: Belleville spring washer (made by Heiwa Fig. 17 |

Hatsujyo Industry Co., Ltd.) H
Corporation symbol: CDW-2H — nominal size
CDW-2L - 5 (for only M5) m
Material: S50C to S70C + &l —
Hardness: HRC40 to 48 \l/

Table 11 (Unit: mm)
ID and OD of washer
Nominal size d t H
Basic size 2
6 6.4 10 1.0 1.25
8 8.4 13 1.2 1.55
10 10.6 16 1.5 1.9
12 12.6 18 1.8 2.2
14 14.6 21 2.0 25
16 16.9 24 2.3 2.8

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



6-5 Installation of input gear

e The standard-sized input gear comes from the factory without holes drilled for
motor shafts.

e The following are reference drawings for installation of input shafts. Customers
must provide set screw, draw bolt and hexagonal nuts.
Some low ratio input gears will not fit through the center of the RV gear. See 6-5-

2.
Fig. 18
\ Straight shaft
No female threaded on servomotor With female threaded on servomotor {
J R, - =l
Taper shaft

With male threaded on servomotor

18- ===

Il 6-5-1 Precautions for installation of RV-15 and 30 input gears
RV-15 and 30 have two spur gears. Special care must be used when installing
the input gear to prevent misalignment.

Insert the input gear. If the input gear does not engage with the spur gear, insert
the input gear by turning it clockwise or counterclockwise a little. Make sure that
the motor flange is fitted closely and squarely. Do not tighten motor mounting
screws unless the motor is properly aligned. If the motor flange is at an angle,
there is a possibility that the input gear is installed in an incorrect position. (See
Fig. 19)

Input gear

Incorrect position Correct position of assembled input gear
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B 6-5-2 Pass-through capacity of input gear

Lower ratio input gears may have diameters too large to pass through the RV gear center. The

following table shows which ratios can and can not allow the input gear to pass through.

Fig. 20 Table 12 (Unit:mm)
Model Hole dia. Speed ratio adequate for shaft passage Speed ratio inadequate for shaft passage
di | d2 Shaft revolution Case revolution Shaft revolution | Case revolution
RV-15 | 22|24 | 81,105, 121, 141 | 80, 104, 120, 140 57 56
i ; : RV-30 |27 |30 | 81, 105, 121, 153 | 80, 104, 120, 152 57 56
: [ RV-60 | 37| 40| 81,101, 121, 153 | 80, 100, 120, 152 57 56
PR S VI
{444 81, 100, 129 80, 101, 128
RV-160| 43 | 47 66* 65*
8 R sls 145, 171 144,170
| 81,101, 1185 80, 100, 117.5
bz RV-320| 47 | 52 ’ ) ; ’ 66* 65*
I T 129, 141, 171, 185 | 128, 140, 170, 184
[ 81,101, 118.5, 129 80, 100, 117.5, 128
! RV-450| 57 | 62 ’ ’ ' . ’ ' 66* 65*
b 154.84, 171, 192.42 | 153.84, 170, 191.42
RV-550| 66 | 72 123, 141, 163.5 15?41 40, 162.5

192.4
U—' * Not described on the rating table. Please consult Nabtesco if needed.

I 6-5-3 An example of installation for the reduction gear with lower speed ratio
The lower the speed ratio, the larger the outside diameter of the input gear. Therefore, the installation of

the input gear through the reduction gear with motor shaft installed may not be possible.

6-6 Lubrication

To maximize the performance of the RV precision reduction gear, the use of
VIGOGREASE REO manufactured by Nabtesco is recommended.

M 6-6-1 Grease lubrication

Table 13| Brand of recommended lubricant

Grease
Nabtesco [ VIGOGREASE REO

Note: Do not mix the recommended grease or gear oil with any other lubricant.

1) The quantity of grease required for the reduction gear

Note: The quantity required for the reduction gear is shown below. The volume of grease listed
below does not include the volume required to fill the space between the reduction gear and
the coupling components. If there is any space, it must also be charged with grease.
However, too much filling may causes damage for an oil seal with increase of internal
pressure. Please leave about 10% of the room inside.

Table 14 | Working temperature range (ambient temperature)

Item

Specifications

Alowable temperature diagram

degradation is 20,000 hours,

s necessary.

Use the grease with no condensation and the reduc-
tion gear circumference temperature and ambient
temperature i the range in the right diagram.

During proper operation of the reduction gear, the
standard grease replacement time due to lubricant

However, when operation involves a reduction gear
surface temperature above 40°C (the area in the right
diagram [ZZE1]), the state of the lubricant should be
checked in advance and the grease replaced earlier

Reduction gear surface temperature(*C)

-10 40
Ambient temperature(C)

Lubricant

VIGOGREASE REO

Note: Please contact Nabtesco if grease or gear oil is to be used beyond
the specified temperature range.

Vertical installation Horizontal installation
Quantity Quantity
Model & o Model % o
RV-15 88 (79) RV-15 101 (91)
RV-30 162 (146) RV-30 186 (167)
RV-60 258 (232) RV-60 296 (266)
RV-160 448 (403) RV-160 514 (463)
RV-320 884 (796) RV-320 1,014 (913)
RV-450 1,453 (1,308) RV-450 1,663 (1,497)
RV-550 1,967 (1,770) RV-550 2,257 (2,031)

* Density of VIGOGREASE REO: 0.9 g/cc
+ When using Molywhite REOO, contact our service department.

@



2) Grease level in RV reduction gear

| Vertical installation (1) |

Servomotor

/4 1 Grease point
YN
A

/2

i

I S -

Output shaft

3) Interval between grease changes

Change grease at a standard interval of 20,000 hours after initially
supplying the RV reduction gear with grease of the specified quantity
(see Fig. 21) in order to protect the RV reduction gear from deteriorated
grease.

If grease is contaminated for any reason or used at an ambient
temperature of 40°C or more, check the grease for contamination or
deterioration, to determine the proper maintenance interval.

4) Running-in operation

It is 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 for 30 minutes or more (until the surface temperature of the
reduction gear reaches around 50°C).

Vertical installation (2) ‘

Output shaft

Grease point

/

NN

|

-

) |

H | .
' i n ‘.:f..‘ o \
Gz

22

—

R

Servomotor

%

::\._ W/ case

Horizontal installation ‘

Grease point

O 7

Servomotor
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o Q’\\\*/////

o
=.
el
S
D
w»
@
:l
@
7




'adj30u 3noyim aBuoyd 03 3238[gNS BUD SUOISUBWIP PUD SUOJ31OD|FDads (€
'suld Jadoy puv 'sbuld dous padoys J 'sBuUUag 1100 dA00UB dadp ‘Suaysom 10as ‘spjoq Buipunow ‘sBulu-g S yYons swayl Aiddns o3 Spoob oIDUdWWOD AsN (2
340YS PUD 850D 38U0D 03 suld Jadoy puo S3100 Sasn (]
1533.0N
WUNY'v99 WNY'#99 | QIS L4VHS
WNY'EGT'T WUNZ'ESY WNZ'669 3aIs 3Svd . Amuu¢|_|ﬁ_|,_|u_v
YI1IYLSND
aviglL NId (03434vL 1104 = MI W_D_M_.__.H_H._.wam I
ANVA0L NOISSINSNYAL F31dY M0
= =A% €D
(4 3dAL QIYANYLS) ¢ 3dAL QIYANYLS) _w_w .............. s
INITIS LNANT 40 T1v 130 3INITHS LNdNI 40 119130 o=
on 370 J3LN3D .09 6 (S30Y1d2) (ST
370H J331N30 .09 11014 SIC 0S (AIEW3SSYSIA 304
(NId 33dV1 304
Hote s SIS T-0 NOI103S
S 5 -4 NOILO3S
Sy S
o R NS I — o | e [0l R 22 foi
8 i o 0 ) @ ™
o ul
/ RaICHECY
(LAYHS d04 ONIY dYNS T3dVHS D> 9N mm g
3NITdS LNdNI \ 5 23|,
o) xoWS'Y 0»0 M 2
2 o _ n
- | €005y
\ )
IS . :
n =
s L ; sls
n 3 8 s _N /. WU: @
()] EEeT T T T T T R
m 2 = Sam R (&
s | )
— QJ
a // S'e |
n =il T ONINIHIVIW 04
S (3710H d04 ONIS dYNS T3IJVHS D>
) nent goe-s mmD = 9v30 LNaNI
. [8¥39 LNdN]]
._VIA. ONIOVS [0S ¥12 NAHL L83+ (NYHL L'82-1> =




Original Series ©

] ; .mu_pMc p:ost.;mmoco:u 01 3d3f0gns ,w,mo SUOISUBWIP PUD  SUOJ30D|$D3dS (£
WNY'$99 WNP'P9S | 3AIS LIVHS it kit PP o i B P L Ay L
FEEDREIEN WNP'ESTT WNL'ESY UNZ'669 | 3AIS 3V (S30v1d> SoreN
dv39 1NdNI (3710H NOILY1IVLSND (§3Jv 1d2>
YL0L | NId 0333491 1704 RS (AJEW3SSVSIA d0.D
3-3 NOILD3S -0 NOLLO3S
e = FNVA0L NOISSIWSNYIL F1dvMO7171¢
mv. 2 27 €D S S5 Foi
- - (o)}
g s —— [N I o s
EE s —
BN (8 IdAL TIVANYLS) /
53 30v3 ONLLNNON JY3D LNdNI 40 1Iv13a (¢ 3dAL TIYANYLSD ks
14VHS LNd1NnO
501 A¥Y3ID LNdNI 40 IV 13d
(S3IV1d2>
wosBop Smoas ¥9 93 (NId §3d9L 309
o3 apis 23150ddo aUs Wous persass 370H N_uwzuu .09 ey 370H 93IN3D .09 €7 J—4 NOILDO3S
01g SIF 11014 SIF
30 UVD UVaB 3hdul MOYAY UMOYS S e 3| S2 s
o 3 & | 22 foi
R
SN e —k3
3 L S e ——
i 3 A == [ 3lg
sl
s w m
Elos
A z| 2
§v39 LNdNI RPN n
& | g
32
Z
3 2
2 VM._U s 2 ]e
W 8 ~——3 NGAN
Belel 8 N = NN .
L |lo|e p Q L [0
> g a —== G |gleede R
\ "n‘u/ 2 - g X sRE |
D) N NSinrr
an) |W ...... -
E ™ uv | P I - - —
8 I, 4
[\
| A _
=7 ; ONINIHOYW J04
AYHL 899-9 et ot
80— Sg
ONIJVS 10dS v18 NIHL 280+ NEHL £82=7> 5




'a3)30u 3noyzim aBuovyd o3 323fgnNs auo Suo|SUBWIP PUD SuUOoj3VD|3IDads (2
'suid uadoy puo 'sBulu dous padoys J

‘sBuluvag oo 30046 dasp ‘suaysom J0as ‘spjoq Buipunow ‘sBuiu-g so yons swayl Addns 03 spooB |oiduswwoD asn (]
1533.0N

WNS'TL9'T UNS'TLT | QIS LAVHS
UNT'9G/'T UNT'9S/T | 3IS 3SVD
Ivl0L [NId @3d3dvi| 1704
3N0I0L NOISSIWSNYYL 3789A0T Y (8 3dAL U8VINGLS) v 3d1 QavINGLS)
ANITTAS LNdNT 40 119 130 ANITTAS LNANT 40 119130
(S32v1d2> (S3V1dD oct
(370H NOILYTIWLSND  (AEW3SSYSIQ ¥04 5 <5
3-3 NOILO3S 0-0 NOILI3S 395 53INT0 09 SS 370H ¥31N3D .09 85
59 @ ye foi UL O 0¢ 11018 SIF @ 0€
[ ° L : L
o | SF-——F3 s s s s s
D < . & B SAEE - RSN e g LS e
oW o % © w w © al ul
® El I
Q xS o~ (L3VHS 904
ONINIHOVA 903 INITdS LNdNT ) & ONIY dYNS 03dvHS 0)
& O v
S
- nﬂ N N/ /
g
R2)
B By ,
\\ @ / 009
‘ mvy \ N | I Y
; _ \l' 8 T o1
\ \JI
e \ o sl
Sle e S & la
3R —— H—1 ][5
Lo|0 |2 ul dolr
g £ 58
Ny ’
o
¥
TR LT . S T\ (370H 304 ONIY dYNS G3dVHS 0>
- . NIHL T1e-¥ e 22
i) dv30 LNdNI ONINTHOVW J04

ONIOV4 LOdS 218 ‘NAHL T18-1 a7




Original Series ©

.wu_vmr_ 1NOYLIM me.:oc_u 03 32afgns w.\wo suolsuaulp _o.mo suol3vdl4Dads (2
\ ‘ . . 'SUBUSOM 1035 53100 Bulpunow sBuju-0 SO yons sweyl Addns 03 SPo0B 10DUBWWOD 3sn (I
FEEDEIES oI WN8'TLIT WNS'TZST | 3AIS 14VHS 15330
7 WNT'9G/T WNT'9G/ZT | 3AIS 3SVD (S3IVdS
AN viOL | NId d393dvl| 10@ G%@
ANVAJOL NOISSIWSNYAL F1d9M0T11¢
—FH-—-—- -— 55 @
T=F—c (4 3dAL QIVANYLS) (v 3dAL TIVINYLS) €
| INITIAS LNdNT 40 11V 130 INIT14S LNGNT 40 Ivli3da et NS
oW N
57 AN [ 370H 7
SRR 30H 5L N 02 001
431N33 .09 £G €8 (S3IAVIdSD
11014 SIr A 62 Al 62 (ATEW3SSYSIA 30D
woubBoip aroco A / A VA I-0 NOILO3S
03 apIs a3isoddo ayz WouF PIYWISSO — — = p— g B
30 U0D Uab 3Nndul MOY3Q UMOYS SY i) S S ] ts S S - IS v2 (01
| 8 o S S T S— R— s
@ o o 1 o tn ©
j _I»
01
< D
ONINIHOVIW 04 V3D LNdNI Q/m,. xSt \@0
/ % Lo
\\
/ 00T e
Sy JSHASY
= s N 2 s
ol Slelel 8 £lofg
ar— R T e Y \m;yl A PSP
bo|\0 |© a °8ldo|r
Q T Gl
e — )
/-/\s
I [ O | <
D721 A | N B
/) 7°
L \/
¢ 2
. S T
NAJHL 8'9p-21 .09 NAHL T18-1 143 22
09 ONINIHOVIW 04
NIJOV4 10dS 219 "NJHL 11—V T/




*a2130u 3noy3im aBuoys 03 333l NS 23UV SUCISUSWIR PUD SUOILDDI41D3dS (£

'suid uadog puo sbuiu dous padoys J ‘sBuiuoaq 1)og 3Ac0ub daap ‘suaysom 103s ‘s310¢ Buigunou ‘sBulu-g sv Yons swayl K|ddns 03 spoob yoiDuswwod asn (2
Eva.Nm._\m EZﬁ.o._Vm.m_ WN/'2Y6 3aIs L4VHS '3 40YS PUD 3S0D 3D3UU0D 03 suld padadoy puv s3)og asn (]
1S93.0N
WUNG'28Y & WN8'228'T |WNZ'6G9'2 | 30IS 3SVD
VL0l | NId 0333d9v1 1104
INOA0L NOISSIASNYYL 31d9M0TY (309742 (S Dy 140
(NId J3dv.L 304 %
(g 3dAL TIVANYLS) Y TdAL THYINYLS) 4-4 NOILJ3S
ANTIES LAdNT 40 A1v.L3a 3NI1dS 1NN 30 11v13a Il R g ev [ [ &
01
88 ot a2 5
3710H J31IN3D .09 3710H d31N3D .09 8 Nﬂ 1Y s & wm s
11014 SIF | SE 1101g SIF | SE S 2@ 3 32
’ / ’ / uf i ez >,
T g SANES
=] | R
E 3 12 2 =2 i :
i 9|\h L o = © (S30V1d2>
— (ATGW3ISSYSIA 30 |u 10 IvLad
-0 NOILO3S A
8
ee | @b N
£ |
- ———-. l— ./lu\ —l
R I
S—
- O 9N s00%E'C
xoWG'T
INITdS LNdNI =500 I~G00
0] Sl
R |s 2
sRiGRl [ 23
YRR D R 2 |©
g0 |2 |0 n ge |
> B

NJHL 69-8

(NAHL TI-E>

ONIOV4 LOdS 212 ‘NIHL T19-€

(G91-89S(dd¥OSV 3FZIS ONId.O.00

ST I
2y 6l

ONINIHIOVIW o004

(L4VHS 04 ONIY dVYNS d3dvHS 3>

¥9

(370H 04 ONIY dYNS T3dVHS 3D

AY39 LNdNI




Original Series ©

*3D130U 3NOY3IM 3BUVYD 03 323 CNS 34D SUOISUBWIP PUD SUOJ30D|3103ds (€
'SUBYSOM 1035 ‘53100 Buipunouw ‘sBuju-g 50 Yons swayl A\ddns 03 spooB 10DUSWWOD 3sn (2
Eva.mw.v\m EZ.H.o.vm.m WN/L'2Y6 JqIS 1 4YHS '3404S PUD 850D 323UU0D 03 suld paduadoy puo s1j00 Mwwnﬂ
AY3H ANdS ' ‘ ) ‘ ' ‘
S EEBRIEN UNG'28Y ¥ WUNB'228T WNZ'6G9°2 | 3AIS 3SVD
7 IvLO0L | NId 03343dvL 1104
= ANVAO0L NOISSINSNVSL F1dY M0V
I (¥ 3dAL TIVANYLS) N s
-V (d IdAL TAVYANYLSD NI 1SS LNdNI 40 IvL3d —_— -7
INITGS LNGNT 40 11913 4-3 NDILI3S
0€l 70 93IN3J .09 001 - Le &b
J10H 93IN3J .09 08 rotd sIr &
14YHS LNd1lNO 7 . %
s g i) 2 el PSS
—5 K e o 23 |?
S s H_.w o = €3\,
WouBolP 3A000 S [ ) o |°8
01 ap|s 31150ddo aYj WOUS PIGUISSO 9|\|mm- T A
30 V0D U036 yNdu| MOYAT UMOYS S Lﬂ«l (S39Y1de> [
RIS J 40 1Iv13a -3 N
0-0 NOILO3S 5 373 NOLLI3S
o€ _ oD .M 2 6¥ (SH
o |W
5 |
— _ & L —
s [ s |2 832
_— T I <o 33|2
xonG'T s00%E'2 Sl
A¥Y3D LNdNI SRR =607 M 8
m
w
001 € w
a i o> |8
S 1R Do s
SISa 28 5,12 1%
LIERR R 3 |0 -
o |2 |0 2lge |
H/\@
|7
@
NAHL 118-€>
AYAL 69-8 ININIHIVIW 304
(GST-89G(ddVISY 37ZIS ONIY,O,D S !
ONIOV 4 10dS 218 ‘NAHL T19-€ 5% Gl
9
C1L




*ad130u 3noy3im aBuoyd 03 323l gNS 34D SUOISUSWIP PUD SUOIL0DI41DadS (4
930 ands S B Bl 008 O B et 350t o1 said baegos o o100 oon o
3Y3I9 1NdNI ‘111 360d 03 43434 (99,/1=1))1OUS S| 01304 4036 UOIEINPIU USYM FUIU3J4IP SI 3)igoud uoab yndur ay] (]
1533.0N
WUNE'829"L WNZ'90E'S | UNS'T2E2 |3AIS LAVHS (S3IV1dEd (S39v145
e — =/ WN6'G20TT WUNZ'ZTPE | WNZ'809/ | 3AIS 3SYD ANId d3dv. d09 (NId d3dVL 304
i 1910l |[NId @3¥3dvl| 1704 3=3 NOLLI3S, INLEEEEEEN
o RS
INOYOL NOISSIWSNYL 3799 M0T1Y S 225 oe =
L 26 [0edZ3|¥ =3|%
<RI® 2] e s
ols Sles i 0
B AN RS _mu._ 5 z| ® w
: 30v4 ONIINNOW m m
S91 L4YHS LNdLNO
(S32v1d2)
) (4 IdAL TIVANYLS) (v IdAL TAVANYLS) Az?_mmw%wmw_n.._v
woubojp arooo —_—
03 3PS 2315000 B WO PIYIISSSO AY3ID LNANI 40 1Iv13a AY3D LNANI 40 1Iv13a 4—-4 NOILD3S
30 UV UDaB 3ndul MOY3Y UMOYS S 041 mw
S0t J70H 93INID .09 021 mm 2
370H 93IN3D .09 @ Ge 11014 SIF @ SE 2208|123 |5
11014 SIr A A 8 w_ ow
T I | w g I
Q a M s m
a N 5 ~
o
- Hﬂl
[§i
Bv30 INdN] 7 b
ST~10 1~G0D
021 2 .
| | & e
R 1 S B |s
W a8 [a & |= [
DO = IES P ()
o 8|5 v — 21T |2
bo 4 Rlge |0
g ce| |8
QL
31 AL
‘210Y UO|3 01103 SUl
0TW S© A_am_mu mo__w,u_h_ w_c:_v \My
NYHL 370H A3Ivd3dd 01
0€ H1d3d 2IN-2l

&
o MIHL S19-€  (MIHL S19-©) e ININIHIYW &04
(o)




Original Series ®

'3213.0U 3NoygIMm 3BUDYD 03 323 0NS 3UD SUOISUAWIP PUD SUOI30D14123dS (G

TS WNG' L2V ST WUNE'SES'E WNS'26/°C |3AIS L 4VHS 'suld uadoy PUD ‘SUAYSOM 1035 ‘53100 oc_vc3o..._vwm_uo&m_gmmamwmﬂw:wumw_“ww_uxwﬂaM_.m._n_oﬁwww%m~_,_w_w“mmsw..nmm Mwm MM
Jv39 LNdNI UNZBO'ET | WNT'OGI'y | WNG'G26'8 | 3AIS 3SyQ|  TEO0PY 0% 42334 (99/IDuous SI 0w 030 UOR MBI UaUN 3a124 410 SI 2ljoud 030 andul ul 2
avLiolL NId 0@333dv1 1704 1S33ON
= =/ 3IN0A0L NOISSIWSNYAL 374yM0717Y (S30v7d2>
g (g 3dAL TIVANVYLSD (v IdAL CHVINYLS) (ATEW3SSYSIT 30D
Av39D LNANI 40 11v13a Sv39 LNdNI 40 11vL3a I-0 NOILD3S
G81 5ot 544 @8n
TN J10H 93IN3D .09 ecl 370H 431IN33 .09 T ce
= 30V 4 ONILNNOW 11014 SIr oY SE riotd SIr 2
14YHS LNd1lNO Bl 17
S /
o o e N ! o ZmW
ouBolp IA g EN |*.H o |~.H
woubolp aA000 o) — " (S3IV1dED
03 ap|s a3/50ddo Y} WOUS PAGWASSO ||_|' (NId d3dvVL 804
30 UDD U036 1Ndu] MOY30 UMOYS St 8 A ot = CIil (S3IVIdD 31 =g NAT1 Aac
S 0 913 NS e a0 3-3 NOILO3S
o 4-4 NOILO3S o1 7 co
& S Y
g s Sy 8n Y
(ONITANYH 0D TW
02 H1d3d 2IW-2 - o
N_¢u—u ._.Dn_ZH g x<zm g mw mw N
o A
/ g3 223,
/ z 2%
? ol
/ oyl 9
ASSNESY — jS§
n r N.c
SRlsle Ll e RI
2 u o py o s %
bo |l |B|© o - °d |On Py
o |2 o
< a
1! /9
i
A
=)
@J
o> ASHL €16-8  (N9HL 819-6) I=h -+ ININIHOVW 403
(841-89G(daAV)HSY IZIS HNIN.0.00 momoﬁ £e
ONIJV 4 LOdS 928 ‘NAHL 819-€

9 L1




- B - B - p *3D|30U 3NoY3IM 3BUVYD 03 323 GNS UV SUOISUBWIP PUD SUO[10D140adS (¥
WNZ'9LETe WNS'0EL°91 WNZ'9YSy | 3AIS L4VHS 'SUAYSOM 103S puv s3)0q Bujpunouw ‘sbulu- so yons swayl Ayddns o3 spoob jopuawod asn (g
V3D 1NdNI ; . ; . o - d d
dv30 ANdS / WNB'EGL6T | WNS'6/9'Y | WNE'YL0'GT| 3AIS 3SVD +J0US PUD 2503 332uUne3 o3 suld Sadadt P St s @
\ L0l NId @3¥3dvL 1704 '(99/1=D110WS S| 01304 U036 UOIEDNPAUA UBUM 1UBU3 4P S| 3)lgoudunab andul ayl (1 :sajoN
JN0A0L NOISSIWSNYAL 31d9YN01IV (V 3dAL TAVANYLSD (S33v71ded %
B gv3D LNANI 40 11V130 2P 28
| . @ IdAL TAVANYLS) RN 4= 4 NOILDO3S WM m
= . S ea|m,
E 4v39 1NdNI Lm_wmdqﬁa 11014 SIF @ 8¢ s [T sg D Zled
w o B
I 3704 ¥3IN3D.09 GEl g m
€21 “3ova anNaon 1101¢ SIF SNED = | —
L49HS LNd1nO S 1Y a
: Gt 3=
woubolp aroco % R SO «W_ \\\\\ I\\ _G L“w (S3IV71dED N
03 apIs 231s0ddo ayy WOUF PIYUISSO e} o) = 81 (NId J3d¥1 4049 MM .
20 U0D U0ab pNdu| MOY3G UMOYS Sk = (S3JVIdD 3-3 NOILDO3S eI
L‘wﬁ* CATEW3SSYSIA J04> 57 ) Z3|%
—_— s 0
29 40 1IvLi3da -0 NOILO3S Muw
, el 8
ONINIHOVIW J04 ® s SS _ G m
z 601 B ..m ‘‘‘‘‘‘‘‘‘‘‘‘‘
NAHL €1p-2T & Ty I
- AV3ID LNANI| &7 X9H ;
_|_ S1~10 S1~10
= \
e /
GGl S
s — - I 8 |a
n %W S / = ﬁh R o
oo o (oL |S I |o|w
N N Sl I I —— — A ESIN
bof& |V M0 = um bolin
N — ] B
it iy | o DAY
I R B s
9
s
i)
(NYHL 819D e ~t ONINIHIVIW 304
ONIOV4 L0dS 929 ‘NAHL 819—¢€ 5/ 3
(9/£2-89C8(d¥HSY FZIS HNIY.O.H3 G601
c'8cl
1- E-D-omim apod adAL (rea6 Jndur 8931d 1) 8y 1yeys Jncino Burdwweyd uid pue Jjog-yBnoiy Jo suoisuawip [euwiaXd 0S-AY 6-2

ones paads

®




Original Series ¥

WN9'608 61 WN9'60S61 | AIS L4VHS '3213.0U 2noy3im 3BuBYd 01 123 gNS U0 SUDISUBWIL PUD SUOILODI41DadS (£
N \ UNG'Cp2/b| 3AIS 3SYD SUBYSOM 1035 PUD
V30 9nas [ d¥39 LNdNI N8'Sve Ly N L s3100 Bulpunow ‘sBulu- sv yons wayl Ajddns 03 spoob yoiduswod asn (2
< 7 aviol NId 0343dVL 1104 'sBuru-g Buisn uaym 0dsa1oN 3203U0] (I 1sa10N
= \ JNVA0L NOISSIWSNYAL 31gvyMO71v
|mv ........ — (3dAL TIVANYLS
— (§39v7ded — Y39 LNANI 40 11v13a
A JENISSUSIO 80 330 V130
A 474 NOLL93S 3 I70H 93IN30.09 / 08T _
11o1d Sir d
o
S N : ]
—J-—]
1 ] . N .
woubBolp arocgv /.; ~ L —_ &
01 apis 331s0ddo ayy WoUZ PI)GWASSD 8 |\ °S S00% /"2 % o 0
30 UVD 03B 1NdUl MOYBY UMOUS Sy a 41 “ W»\hﬂn-
2c
Jv3D 1NdNI SI~10 \ S'1~10
Qv. q.w 4
/40 <,
/ 081 q
© ’ S — SRS
1@ S |s =] BBl
S [IC R LAV LS Py T OO — g I |5 |3
TV IL D o — S N
ol B[O |e ©9 (oo
) g | Gk
) ) I_ ;
& :
Q I I 1 ettty ) g 1 QL
¥ owawnsny | | | ] T %@
0€ HLd3a ©
310H C33vd3ad © H
A 02 HLd3d ¥In-2 0€ HLd3Q STN-81 . -
& | e
o SNIOV3 10dS 928 nanisie—o oHL 819 G 7
23
= 28 I
(21€-G'€'ON 3FZIS ONId.0.03 o3 ONINIHOYIW S04
821
LY

1-[ ]-[V]-0GG-AY 8pod adAL (1230 Indur 99aid |) adf 1yeys Indyno Buidureyd 1jog-ybnoay) o suoisuswIP [eulalXd 0GS-AY O L-Z

olfel paads




WUNE2TTT WUNEZ2TTT | 3AIS L4VHS

'3313.0U 3N0Y3IM dBUDYD 04 323( NS 3UD SUDISUAWIP PUD SUOI3VII41D3dS (£

Av39 aNdsS . P 'SUBYSOM 1035 PUY 53100 Bujpunow so Yons sway| Aiddns oy spoob yojduawod asn (2
3939 INNI UNEPT'OT WNEYTOT | 3aIS 38V0 o o s
aviol NId 033434V L 17049 '(99/1=DIIPWS S| 01384 4036 UOIFINPEU UBYM JUBUB4JIP S| 3)Igoud J0ab yndul ay| (] :Sa30N
T JNOSJO0L NOISSIWSNVSL F1dvMmOTv
I
LV
(d 3dAL TIVANYLS)
(¥ IdAL TAIVANYLS)
dvY3D LNdNT 40 1IVL130d
— dv3D LNdNI 40 1Iv13d (ATEW3SSYSIT 304>
577 (S3IVIdSD
G971 30v4 ONILNNOW T—1 NATIa<
L4vHS 1nd1no 3710H d3IN32.09 S{0) J0H 93INT0.00 0ct 0-0 NDILJ3S
11o1g SIF @ Ge 1019 SIr @ GE /€ ©h
woubolp aA0g0 N 7 /
03 apIs ayisoddo ayj WoU4 P3|GUISSO

30 UDD U0ab 3Ndu] MOYAY UMOYS S

_/

0%
Vo
LA
&9
2ve
-
S
Iz
1%

- _|H0| OTW
(ONITANYH J04 [
G2 HId3T 3 10H 03dvd3dd
87 HLd3T 0TW-2
ONINIHOVW S04
Jv3D LNdNI %l XoH ¥ =5
/ 9T HLd3Q 0TW-2T
\
02T 2 o
s e | =S
Blelels [ = EER
REICEINEES S et
bo S|a ™ Y m WO ul
& — 1 I e 3
N8
TS
\,mqy
0€ 2 57 -
5573 ONINIHIOVIW 304 .




Original Series

‘30130U 3Noygim abBuoyd 03 323fgNS SUD SUOISUBWIP PUD SUOI30DI4103dS (4
3930 9Nds 955 g WNZ'90S°EE WNZ'90S°EE |3AIS L4VHS 'SUSYSOM 1035 PUD
7 WNO'GG8 /1 WN9'SS8 /T | 3aIS ISV syjoq Buipunow ‘sBulu-g so yons swajil Ayddns o3 spoob (oidUswWOD 3sn (€
111 960d 03 uagay
[ co—— —/ viol NId 0333dv1 L7104 '(99/1=DI0US S| 0133d J036 UDIEINPIU USYM FUIUSFHIP SI Y140ud 03B yndul ayl (2
mv JNVAIOL NOISSIWSNY L F31dvM0711¢ 0G2-AY UOU U3JJI0 (%) XSIU31SV A0l PaXuoW SANOA (] 1S330N
AY3AD INdANI 40 111v¥13d NYID INdNI 40 1I1VL3a (S3IVIdD —_—
L g8l (ATEW3SSySIa ¥o4 I 40 1IvLi3d
Q-0 NOILD3S |8
S ™ SeTouIDh | 3700 93IN30.09 eel 370H 93INF0.09 ov o
14VHS 1NdLNO 11o1d SIr <Y GE 11o1ld SIr v ISt %
(St Ia! Sy @n m
woubBoljp arogo _ e == ~
03 apls 33lsoddo ay3 Wouy PIIGUASSO Aw._ Wn —~ N H-m
a0 Uod Uoab 3ndul moYag UMOYS Sy © [ %.I,|*.l @ e = w
ul L1
| /
ST TR (VRN e

(ONIYANVH 04>
02 HLd3d 2IW-2

8v30 INdNT[| — € :
ONINTHOVW J03 ~G00 o ~G00

X
/ 01 9
8 |a «\uDﬂqﬂu_ i 8 |
n | | a n e
Salslels | SER
2 lavle |& S
! w | |00 o — od |9 B
2|2 ) 820 |@
8 — 5 [8
~JE
.— °
)
(]
NIHL €19-91
(8/1-89G(da¥>SV 3ZIS ONIY, 0,00 o ——
CONIQNALONA 39 SL108) Se 1 €2 H1d3d 9IW-9
'0 £9 €e
EWARE ONINIHOVIW J04

m-m-D-omm-E 8pod adAL (1096 1ndur 82a1d |) adAj 1eys Jndino Buidued 3joq Jo suoisuawip [ewialx] 0ZE-AY 2 1-2

oljes paads




WNS8'TY9 /€ WN8'TF9ZE | 3AIS 14YHS *3213:0u 3Noy3im 36Uy 03 323 NS UV SUOISUBWIP PUD SUOIFVDIF1D3dS (£
'SUBYSOM 1035 PUD 51100 Bujpunow ‘sBuju-g s Yyons sway| Aiddns 03 spoob 1o|DUswWODd asn (2

V39 ThanT WNS'P 1708 WNg'PYI'0E | 3AIS ISV 17 860d 0} g2y
EAERRICN '(99/1=hlIoWS S| 01334 U036 UOIFINP3U UBYM FUBU344IP SI 3)1Foud uoab gndul 3yl (T isa30N
aviolL NId 0333491 17109

T I\ JNVA0L NOISSINSNYAL J1gvMO711¢
AP (€ IdAL TUVANYLS) (v 3dAL QIYANYLS)
i—w_v/l AV3ID LNdANI 40 1119130 J¥3ID 1NdNI 40 11V 130 0 40 1Iv.Li3d
SE] i 3
N 370K 93.1N32.09 n
€2 370H 331IN33.09 6€1 11014 SIr 5| 8¢
1A R TT0ig SIF SEE i & 5 m(,
woubolp aA000 = ¢/Y ........... I.I A >
03 3pIs 331s0ddo Y3 WOUF PAYWASSO n¢: le ........ «W ..... — ‘W % mH-.l 7]
30 UVD JVab 1Nndu; MO UMOYS Sty @ o mm_o«|—.am
81
BNINTHOVH 903 81 & o
S @/\ )
dv39 1NdNI 2 3€ H1d3d STN-G1 &
N L b .
2€ HLd3T 9TW-9 - a
/ \mW “I@/ A
/ =12
odi S
% == =18
SR8l == =158
AR |QTIFE Gr ICS N
Lol [PV [P0 —F om wo 0
] 5
ul
Y
9
| 4
NIHL 2TW-¥ %
& N
S 0e_ ! SNINIHOVA 303
(9/2-895(dav)OSV 3Z1IS ONIS.0,)0 Sel S€
g'8al
m-m-D-om_\-E apod adAy (1296 1ndur 80a1d |) adA 1eys Jndjno Buiduueyd 3j0q Jo suoisuawip [ewialx] 0S-AY E1-2
ones paads

®




Original Series

WN9'608 61 WN9'60S 6% |3AIS L4VHS '3213.0U 2noyaim aBuoyd 01 1D38( NS 34D SUDISUBWIL PUD SUOILODI41DadS (£
'SUBYSOM 1035 PUD

dv39 aNdS /_ 7 / dv39 LNdNI WUNB'GYS LY WNB'Sye'/y | 3AIS 3SVI 51100 Buirunow ‘sBuri- sv yons wayl A)ddns 01 spPooB 1oPUBUOD a5 (2

\ VLol NId (03d3dv1 17104 'sBuli-[ BuISN UBYM 0DS33GON 31D03UOY (I 1S53.0N

INOAI0L NOISSIWSNYAL 31avyMOT1Y
(IdA L TAVANYLS)
—r= - 4939 LNdNI 40 1I¥L13a
i RS T = for S
2 B
Jv3D LNANI A #
O A

081

(S33V1de>
@Q St
X A
=

(A1EWISSYSIA 30 u)h__“_ aIvli3a
a ] T S

TN 4-4 NOIL33S s 370H ¥31N32.09
woubolp aA0go
0} 3p|S 33|soddo ayy Wou4 PIGWASSO
30 UDD UVab 3ndu] MOY3Y UMOYS S
N

?

9Go
|
i
|
|
|
|
|
|
|
|
|
|
|
|
:
6

e LY

S00F/ 2

081 S

0629
olEd
S'69¢€9

0929
9G3)
?
|
|
|
i
|
|
jual

LS00-1U0/ED
07 22E P
ca08. 210812

021

noe[

NN 2
B E
N AP

) Y
CONITANVH 09 : @/&O %*\.Vh

B
0€ H1d3d L —— ‘h

310H C3¥Vd3IId 0€ T I 0€ HLd3Q STn-¥2 g
— X
02 HLd3T ¥Tn-2 — STHIST 85 E,om D\
T (2
(2TE-G'E'ON 3ZIS ONIY,0.00 /11 SNINIFOYA 903 A

d-[J-[v]-0GG-\Y 8p02 adA] (1096 1ndur 80a1d |) ad/j 1eys Jndjno Buiduued 3j0q Jo suoisuawIp [ewialx] 0SS-AY ¥ 1-2

ojjes paads




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 our Website, fill in the necessary information, and contact our Service Center.

[URL]: http:/Iprecision.nabtesco.com/documents/request.html

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.




Application Worksheet

Please supply us the following items when
ordering RV series Reduction Gears.

1. How used
Name of Machine:

Applied to:

2. Model
RV-

3. Conditions of load

5. Operating environment

Operating environment temperature °c

6. Installation

(] Horizontal Vertical (D Upper motor )

(] Lower Motor

lllustration for installation

7. Input gear specification
Reduction speed ratio: i=

[ Standard size, [] Other
Input gear Prepared by [ 1User [ TS Corporation

MAX. starting torque
T |-
T4 Constant speed torque
E ! -
g | time
2 |
=% O : i
=3 ! ! |
g b :
Ts |- 4: R MAX. stopping torque
I I I
3 t i to Lt | |
Accele}ation JConstant 1 ' Holding time |
| time 1 speed ' Deceleration w
I 1operating | time | |
< o time Lo t !
8 N2 |-4== T ] - ]
& "N | Cycletime !
= I | I
g N1 [--- N3 !
S : 1 !
—
Time
For starting For constant For stopping evel
il
(MAX) speed (MAX) yele time
Load torque Ti Iz Ts
(Nm)
5peed N: N: N3
(rpm)
Time t t t 1
(s)
Working hours  Cycle/Day: Day/Year: Year

4. External load conditions

Output shaft mounting surface

(Typical Example)

02

(Wh) : (N) (0): (mm)

Required dimension of input gear (lllustration)

(W2) : (N) (02): (mm)

8. Driving portion (Servo motor)

[l Manufacturer [ Model ( )
Capacity: (kW)
Rated torque: (Nm)
Speed: (rpm)
Shape of the shaft (mm)
9. Other



VIGOGREASE® Ordering Information

Application and features

This product is a lubricant specially made for Nabtesco precision reduction gears
and can achieve high efficiency and extended service life for our reduction gears.

— Package

Select from among the following container sizes.

Package Part number Style of packing
2kg VIGOG-REO0-2KG Can (in cardboard box)
16kg VIGOG-REO-16KG Pail

170kg VIGOG-REO-170KG Drum
Caution

Be sure to use this product only after fully and carefully reading the cautions, etc., on the container.

— Contact Information

Asia and others (Service Center, Tsu Plant, Nabtesco Corporation)
Phone: +81-59-237-4672 FAX: +81-59-237-4697

Europe & Africa (Nabtesco Precision Europe GmbH)
Phone: +49-211-173790 FAX: +49-211-364677
E-mail: info@nabtesco-precision.de

North & South Ameria (Nabtesco Motion Control, Inc.)
Phone: +1-248-553-3020 FAX: +1-248-553-3070
E-mail: info@nabtescomotioncontrol.com

China (Shanghai Nabtesco Motion-equipment Trading Co., Ltd.)
Phone: +86-21-33632200 FAX: +86-21-33632655
E-mail: info@nabtesco-motion.cn
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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 distribu-
tor to you (“Customer”) until the end of one (1) year thereafter, or the end of two thousand (2,000) hours
running of the Product installed into Customer’s equipment, 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.




Rev. 004.1

Nabtesco

Nabtesco Corporation

Europe and Africa Nabtesco Precision Europe GmbH
Tiefenbroicher Weg 15, 40472 Duesseldorf, Germany
TEL: +49-211-173790 FAX: +49-211-364677
E-MAIL: info@nabtesco.de www.nabtesco.de

North and South America Nabtesco Motion Control Inc. in U.S.A (North America & South America)
23976 Freeway Park Drive, Farmington Hills, Ml 48335, USA
TEL: +1-248-553-3020 FAX: +1-248-553-3070
E-MAIL: engineer@nabtescomotioncontrol.com www.nabtescomotioncontrol.com

China Shanghai Nabtesco Motion-equipment Co., Ltd.
Room 1706, Hong Jia Tower, No. 388 Fu Shan Road, Pudong New Area, Shanghai 200122, China
TEL: +86-21-3363-2200 FAX: +86-21-3363-2655
E-MAIL: info@nabtesco-motion.cn www.nabtesco-motion.cn

Asia and others Nabtesco Corporation
Osaka Sales Office
21st Fl, Dojima Avanza, 1-6-20 Dojima, Kita-ku, Osaka 530-0003, Japan
TEL: +81-6-6341-7180 FAX: +81-6-6341-7182

Tsu Plant
594 Icchoda, Katada-cho, Tsu, Mie 514-8533, Japan
TEL: +81-59-237-4600 FAX: +81-59-237-4610

E-MAIL: P_Information@nabtesco.com http://precision.nabtesco.com/

e Nabtesco, VIGOGREASE, RV are registered trademarks or trademarks of Nabtesco Corporation.

e Specifications are subject to change without notice.

e The PDF data of this catalog can be downloaded from the following website.
http://precision.nabtesco.com/
If any addition or modification is made to the published information, the PDF data may be updated before the printed catalog.
Due to this, please note that some contents of the PDF data may be changed or revised from those in this catalog.

e Unauthorized reprinting, reproduction, copying, or translation of this catalog in whole or in part is strictly prohibited.
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