Precision Reduction Gear RV" E series

- Model codes

Explanation of codes

*\When placing an order or making an inquiry, please use the following codes to specify the appropriate model.

| [ '
H L¢ 1 ] ! ,
Frame . . Input gear code Output shaft clamp
Model code number Series code Ratio code Input spline code code
6 31, 43, 53.5, 59, 79, 103
20 57, 81,105, 121, 141, 161
40 57, 81, 105, 121, 153 B: Bolt-clamping
o . A: Standard gear A | output shaft type
80 | Mainbearing 57,81, 101,121, 153 B: Standard gear B | P: Pin/bolt
RV built-in type 7N lamoi
110 81, 111, 161, 175 - No gear clamping output
shaft type
160 81, 101, 129, 145, 171
320 81, 101, 118.5, 129, 141, 171, 185
450 81, 101, 118.5, 129, 154.8, 171, 192.4

11T —



—— Rating table

Output speed (rpm) 5 | 10 [ 15 | 20 | 25 [ 3 | 40 [ s0 | e
R
Speed ratio Output torque (Nm)
Model Ratio code /
Shaft rotation | Case rotation input capacity (kW)
31 31 30
43 43 42
53.5 53.5 52.5 101 81 72 66 62 58 54 50 47
RV-6E / / / / / / / / /
59 59 58 0.07 0.1 0.15 0.19 0.22 0.25 0.30 0.35 0.40
79 79 78
103 103 102
57 57 56
81 81 80
105 105 104 231 188 167 153 143 135 124 115 110
RV-20E / / / / / / / / /
121 121 120 0.16 0.26 0.35 0.43 0.50 0.57 0.70 0.81 0.92
141 141 140
161 161 160
57 57 56
il il 80 572 465 412 377 353 334 307 287 271
RV-40E 105 105 104 / / / / / / / / /
= = 20 0.40 0.65 0.86 1.05 1.23 1.40 1.71 2.00 2.27
153 153 152
57 57 56
il 81 8o 1,088 885 784 719 672 637 584 546 517
RV-80E 101 101 100 / / / / / / / / /
= = 20 0.76 1.24 1.64 2,01 2.35 2.67 3.26 3.81 4.33
153 "(153) "(152)
81 81 80
111 111 110 1,499 1,215 1,078 990 925 875 804
RV-110E / / / / / / /
161 161 160 1.05 1.70 2.26 2.76 3.23 3.67 4.49
175 1227/7 1220/7
81 81 80
1ot o1 100 2,176 1,774 1,568 1,441 1,343 1,274
RV-160E 129 129 128 / / / / / /
e e aa 1.52 248 3.28 4,02 4.69 5.34
171 171 170
81 81 80
101 101 100
1185 1185 s 4,361 3,538 3,136 2,881 2,695 2,548
RV-320E 129 129 128 / / / / / /
e " 0 3.04 4,94 6.57 8.05 9.41 10.7
171 171 170
185 185 184
81 81 80
101 101 100
118.5 1185 s 6,135 4,978 4,410 4,047 3,783
RV-450E 129 129 128 / / / / /
154.8 2013/13 2000/13 ) 6.9 2l s =2
171 171 170
192 1347/7 1340/7

Note: 1. The allowable output speed will differ depending upon the duty ratio, load, and ambient temperature. Contact us regarding use above the allowable output

speed Nso.
2. The input capacity (kW) is calculated according to the following calculation formula:
" 2mN-T N: Output speed (rpm)
Input capacity (kW) = n . T : Output torque (Nm)
60- 100 10 n =75: Reduction gear efficiency (%)

Note: The input capacity is a reference value.
When the reduction gear is used at low temperatures, there will be a larger no-load running torque. Note this characteristic when selecting a motor.
(Refer to “Low temperature characteristic” on page 93)
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Moz

To No K AIITs;bI " T&t o NSObI lesi Angular | Startup Mo " . Wr Reduced value of
lowable lomentary lowable Qg i lomentary k q
tR S || REEE ||t || eseseton]| o output | Backlash | motion [N efficiency | Alowable | "2 0n i | Allowable - fihe nertia moment Weight
orque output carieai| ceeeatan || el o MAX eror (Typical moment e —_ radial load | for the input shaft
peed 0 ] Note 4) (Note 10) Note
(Note 7) | Speed torque torque (Note 1) MAX, value) ( (Max)) ( )
(Nm) (rpm) (h) (Nm) (Nm) (/min) | (arc.min.) | (@rc.min.) | (arc.sec.) (%) (Nm) (Nm) (N) (kgm?) (kg)
2.63x10°°
2.00x10°°
1.53x10°
58 30 6,000 17 294 100 1.5 1.5 80 70 196 392 2,139 25
1.39x10°
1.00x10°
0.74x10°°
9.66x10°°
6.07x10°
4.32x10°°
167 15 6,000 412 833 75 1.0 1.0 70 75 882 1,764 7,784 4.7
3.56x10°°
2.88x10°
2.39x10°°
3.25x107°
2.20x10°°
412 15 6,000 1,029 2,058 70 1.0 1.0 60 85 1,666 3,332 11,593 1.63x107° 9.3
1.37x10°
1.01x10°
8.16x10°
Bolt joint Bolt joint Bolt joint Bolt joint Bolt joint
3,920 2,156 4,312 12,987 6.00x10"° 131
784 15 6,000 1,960 70 1.0 1.0 50 85 4.82x107°
Pin/bolt joint Pin/bolt joint | Pin/bolt joint | Pin/bolt joint | 3.96x10™° | Pin/bolt joint
3,185 1,735 2,156 10,451 = 12.7
2.98x10
9.88x10°°
6.96x10°°
1,078 15 6,000 2,695 5,390 50 1.0 1.0 50 85 2,940 5,880 16,647 17.4
4.36x107°
3.89x10°
- o 1.77x10™
Bolt joint Bolt joint
7,840 7,840 1.40x10™
1,568 15 6,000 3,920 45 1.0 1.0 50 85 3,920 18,687 1.06x10™ 26.4
Pin/bolt joint Pin/bolt joint 0.87x10™
6,615 6,762 —
0.74x10
4.83x10™
Bolt joint Bolt joint Bolt joint Bolt joint 3.79x10™
15,680 7,056 14,112 28,066 ~
3.156x10
3,136 15 6,000 7,840 35 1.0 1.0 50 80 2.84x10™ 44.3
; - ; - - - 2.54x10"
Pin/bolt joint Pin/bolt joint | Pin/bolt joint | Pin/bolt joint
12,250 6,174 10,976 24,5658 1.97x10™
1.77x10™
8.75x10™
Bolt joint Bolt joint 6.91x10™
22,050 17,640 "
5.75x10~
4,410 15 6,000 11,025 25 1.0 1.0 50 85 8,820 30,133 5.20x10™ 66.4
4.12x10™
Pin/bolt joint Pin/bolt joint
18,620 13,524 3.61x10™
3.07x10™

Note: 4. The allowable moment will differ depending on the thrust load. Check the allowable moment diagram (p. 91).
5.The inertia moment value is for the reduction gear. It does not include the inertia moment for the input gear.

6. For the moment rigidity and torsional rigidity, refer to the calculation of tilt angle and the torsion angle (p. 99).

7.The rated torque is the value that produces the rated service life based on operation at the rated output speed; it does not indicate the maximum load. Refer to the

“Glossary” (p.81) and the “Product selection flowchart” (p.82).

8. Contact us regarding speed ratios other than those listed above.

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

conditions of your system.

10. When radial load b is applied within dimension b, use the reduction gear within the allowable radial load.

11.*1 The R=153 for the RV-80E is only for the bolt-clamping output shaft type (page 20, 21).
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Design points

Installation components

Design of the motor mounting flange

In order to avoid contact with reduction gear components, refer to the sizes indicated in the “External Dimensions”

drawings when designing the motor mounting flange.

X

Note:  The size and number of bolts for the motor mounting flange should be determined with the torque and moment -t

taken into consideration, and should be positioned in line with the reduction gear’s case mounting holes.

After installing the reduction gear, we recommend installing an add/drain grease fitting to enable grease =~ ——

replacement. An installation example is shown below. —

Use the specified tightening torque to uniformly tighten the hexagon socket head cap screws (with | —I_‘ >

corresponding conical spring washers).
To obtain maximum performance from the E series, it is important to optimally X Y
design the assembly, installation, lubrication, and sealing. RV-6E MAX1.9 MAX o 85
Be sure to read the following precautions before designing the above. As | RV-320E MAX3.2 | MAX @ 222.2
angular ball bearings are used as the main bearings, design the mating RV-450E MAX5.5 | MAX0285

component dimensions according to the table on the right to make sure that
the bearing retainer does not come in contact with the motor mounting flange.

Assembly accuracy

Design the motor mounting flange to the following accuracy.
Poor assembly accuracy causes vibration and noise.

Unit: mm
Tolerance for concentricity Concentricity tolerance
Model a Type a
RV-6E MAX0.03 RV-110E MAX0.03
RV-20E MAX0.03 RV-160E MAX0.05
RV-40E MAX0.03 RV-320E MAX0.05
RV-80E MAX0.03 RV-450E MAX0.05

Installation procedure

e Typical installation examples for reduction gears to be
mounted on the mating components are shown below.
Be sure to apply the specified amount of the specified
grease during assembly. (See page 111-112)

¢ Refer to the O-ring seals shown to make a seal design for
the mounting side.

e |f O-ring (Il) cannot be used due to the structure, apply the
appropriate liquid sealant from the table on the right.

e |f a seal cannot be formed by applying liquid sealants due
to the structure, use O-ring (I) and (lll) on page 36.

*Bolt clamping output shaft type

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

Recommended liquid sealant

Manufacturer

Characteristics and applications

ThreeBond 1211
(ThreeBond Co.)

e Silicone-based, solventless type
e Semi-dry gasket

HermeSeal SS-60F

(Nihon Hermetics Co.) | Metal contact side (flange surface) seal

e One-part, non-solvent elastic sealant

o Any product basically equivalent to ThreeBond 1211

Loctite 515
(Henkel)

e Anaerobic flange sealant
* 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.

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.

Qutput shaft

i
|
i

- - O-ring (Il)
Use fluid sealant for mounting surface ‘

O-ring (I1)
Applicable O-ring
RV-6E S$100
RV-20E S$120
RV-40E AS568-258
RV-80E AS568-263
RV-110E G190
RV-160E G220
RV-320E G270
RV-450E G300
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Design points

Installation components

— 36

*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 masked during reaming to prevent chips from entering inside.

Installation of RV-20E, 40E

Groove size for O-ring

seal

u: =E1

il

(Il (4 places)

K

Outside mating part

S
Inside mating part o

Output shaft

Installation of RV-160E, 320E, 450E

=
@
<
@
=
>
a
£
>
O

O-ring (Il)

Groove size for O-ring (/)

Installation example for RV-80E

444“

Details of O-ring(l) groove

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

Groove for O-ring(l) groove

1. Loosely tighten the hexagon
socket head cap screw

Taper pin
(with M8 thread)
3

T

O-ring (I
ol 2. Remove the taper pin (with M8 screw)

installed in the reduction gear.

3. From the hole of the removed taper pin, drill
a hole for the taper pin (10 mm. dia.) in the
output shaft. (At this time, masking is needed to

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

6. Tighten the hexagon socket

shaft.

Use a

7. Be sure to knock in
the taper pin (with M8
screw) embedded in
the reduction gear.

taper pin with

to temporarily secure the prevent chips from entering the reduction gear.) head cap screw securely screw.
reduction gear shaft to the 4. After reaming, remove the bolt to remove the to fix the reduction gear to
output shaft. reduction gear, then remove any chips and burrs. the output shaft.
Dimensions for O-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
| IDNo. | AS568-045 S100 S132 AS568-163 | AS568-167 | AS568-265 | AS568-271 | AS568-275
" '(%) Wiredia. | o 1782007 | o 2001 | o 20x0.1| 0 262:007 | 0 262007 | o 353101 o 353101 o 353401
5 l. D. 0 10132038 | @ 99.5+0.4 | 0 131.5+0.6 | 0 152.072058 | 0 17747058 | 0 196.44+0.76 | o 234540.76 | o 266.29£0.76
g § Qutsidedia. D | o 105 2105 0 135 o 160 o 182 0 204 0 243 0 273
g é’ Depth: H 1.27 £0.05 1538, 1538, 2.06 £0.05 2.06 £0.05 2.82+0.05 2.82+0.06 2.82+0.05
© | Width: G 2.39+9% 2.7 9% 2.0 5= 3.58+5% St 4.78+3% 4,78 +9% 4.78+9%
S [veikForod | 3 3 3 3 3 4 4 4
O-ring (ll) seal dimensions (Unit: mm)
For RV-20E For RV-40E For RV-80E For RV-160E For RV-320E For RV-450E
ID No. S120 AS568-258 AS568-263 G220 G270 G300
Dimensions for O-ring (lll) seal (Unit: mm)
For RV-20E For RV-40E Notes 1.Use O-ring seal of either type (A) or type (B).
- DNo. 3125 314 2.The S type ID number is the manufacturer's own standard.
| £ [Wiedia[o 15 201 [0 15 0.1
e .D. |@12 213.5
g =£| OuisdedaD, |0 14.8  +0.1 216.3 +0.1
“£| Depth: H, 1 9 1 3




