








RV-E series Features and construction

Input gear(option)
Crank shaft
RV gear
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EEE R/

Spur gear

All main elements are supported on both sides
Benefits:
* Higher torsional stiffness

* Less vibration
* High shock load capability (5 times rated torque)

Detail:
« Crankshafts are supported on both sides of
the reduction gear as shown below.

Shaft + hold flange Crankshaft through hole

RV gear
Rigid supporting structure  Clearance hole for rigid supporting structure

Pin & gear structure

Benefits:
* Very low backlash (1 arc. min.)
» Higher shock load capability(5 times rated torque)

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

Rolling contact elements
Benefits:
» Excellent starting efficiency
* Low wear and longer life
* Low backlash (1 arc. min.)

Attributed to:
* Use of roller bearings throughout.

Integrated angular ball bearings
Benefits:

* Increases reliabilty
* Reduces overall cost

Attributed to:

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

* Reduces the number of components required.

+ Simplifies installation.

2-stage reduction

Benefits:
» Reduces vibration
* Reduces inertia (GD)

Attributed to:

* Low speed rotation of the RV gear reduces
vibration.

*» Reduced size of the motor coupling part
(input gear) lowers intertia.
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As shown in the figure(right), the input gear can also be supported within the reduction gear mechanism.

Please contact FH for more details.

-02-

ssusg

MO MO *INO-AY

A
=
m
<
&
§.




RV-E series rotary direction and speed ratio

The rotary direction and speed ratio of the E series are shown below.
Use the following figure to select a mechanism most suitable for your application.

3. Input gear fixed, shaft output
II
||| | Input: Case

‘{U =R
t)

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

Input: Input gear
. 1
=""RA1

N
\JE

Speed increasing gear

AN

6. Input gear ﬂ{){(‘ed, case output
fl'\

'
JE

Speed increasing gear

Input: Case
i =—(R-1)

*The “” in the above equations signifies the speed ratio
of the output for the input in each case. The “+” signifies
the output in the same direction as the input and the “-”
signifies the output in the opposite direction to the input.

*The above figures show the situation when the motor is
installed on the fixed side.

The overall reduction 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.

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

Z4: Number of pins
i : Reduction ratio

Shaft Crankshaft 2nd reduction  1st reduction
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RV_ E Series Precision Robot Joints

Principle of Speed Reduction

..-Spur gear reduction

 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.

...Epicyclic gear reduction

:

« 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 multiple teeth share the load simultaneously.

* 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.

Crankshaft
(Connected to spur gear)

Crankshatt rotating angle: O degree

Rotating angle: 180 degrees

Rotating angle: 360 degrees

RV-E series instruction

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

RV—-| 8 |E | —| 121 | — |A|[—=|B|—| Moo
Model code | Framenumber| Series code Ratio code |Innp‘::ts%‘;i;°:: : o | Output shaft clamp code Motor
6 31, 43, 53.5, 59, 79, 103
20 57, 81, 105, 121, 141, 161 .
A: Standard gear A | B: Bolt-clamping
40 57, 81, 105, 121, 153 B: Standard gear B output shaft type
. . . Z: No gear P: Pin/bolt
E:
RV 2 aﬁuﬁ;zi:?;:gg >n O 1O T2, 73 clamping output | Motor Model
110 81, 111, 161, 175 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
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RV-E series Rating Table

Output speed (rpm) 5 [ 10 | 15 20 | 25 | 30 | 40 50 60
R Speed ratio . tedTl?o RahedNot i Raltgd Tst i3 Tszh " Nso MAX. MAX. Startup Mot Moz Wr 1
i i al rque| outp! Allowable lomentary ximum Lost moti Angul ffi ci
T | Rtocods , , Outputtoraue (Nim) input capacty () (Noio7) | Spoed | senio o |guceerafon| mdmum | alousble | Beciesh | LU | neRidon )| ‘oment | “Sowoe | el [ honamomen|  wein
— Shaftsr:tatlon Case r:(t)atlon oraue torque Mot 1) o (Note 4) nmr;%l (Note 10) fortrzﬁ ggu;)shaﬂ
43 43 42 (Nm) (rom) (W] (Nm) (Nm) (r/min) | (arcsec)| (arcmin) | (arcsec) |  (9%4) (Nm) (Nm) (N\) (kgm? ) (kg)
2.63x10°®
535 535 52.5 101 81 72 66 62 58 54 50 47 x
RV-6E / / / / / / / / / 2.00x10°
59 59 58 0.07 0.1 0.15 0.19 0.22 0.25 0.30 0.35 0.40 153%10°
79 79 78 58 30 6,000 117 294 100 15 15 80 70 196 392 2,140 1'39 0% 25
i x
103 103 102 =
- e v 1.09%10
v v 20 0.74%10°®
-6
105 105 104 231 188 167 153 143 135 124 115 110 il
RV-20E / / / / 7 / / / ¥ 6.07x10°
121 121 120 0.16 0.26 0.35 043 0.50 0.57 0.70 0.81 0.92 2320107
141 141 140 167 15 6,000 412 833 75 10 1.0 70 75 882 1,764 7,785 3'55 0% 47
161 161 160 e
== = 55 2.88x10°°
B & = 2.39%10°¢
572 465 412 377 353 334 307 287 271 3.05x10°
RV-40E 105 105 104 / / / / / / / / ; — A
151 1 120 0.40 0.65 0.86 1.05 1.23 1.40 1.71 2.00 227 2.20x10 l<
153 153 152 412 15 6000 | 1,029 2,058 70 10 10 60 85 1,666 3332 11,594 1.63x10° 9.3 m
57 57 56 1.37x10°* Z
1.01x10® w
Ll i i 1,088 885 784 719 672 637 584 546 517 816%10° o)
RV-80E 101 101 100 /7 / / V] / / / / / . . . - - - 3.
Bolt joint Bolt joint Bolt joint Bolt joint ) Bolt joint D
e or T8 0.76 1.24 1.64 2.01 235 2.67 3.26 3.81 433 o 2155 e 13 684 s_ooxm_s 3 b3
153 * (153) * (152) 784 15 6000 | 1960 70 10 10 50 85 4.82x10
81 81 80 Pinébt;lgjgint Pinbott joint | Pinbolt joint | Pinbolt joint 3.96x10° Pin/bolt joint
PR PP 110 1,499 1,215 1,078 990 925 875 804 : 1,735 2156 | 10452 | 208x10° 12
RV-110E / / / v / / / -
161 161 160 1.05 170 2.26 276 323 367 4.49 S8R i
6.96x10"
175 el 122077 1078 | 15 | 6000 | 2695 | 5390 50 10 10 50 85 2940 5,880 16,648 17.4
81 81 80 436x10°
3.89x10°
101 Lk 108 2,176 1,774 1,568 1,441 1,343 1,274 =
RV-160E 129 129 128 7 7 / / / / _— 1.77x10
125 145 Tad 1.52 248 3.28 4.02 4.69 5.34 B;Itajzlcr)“ ; 8]26" 1.40x10*
171 171 170 1,568 15 6,000 | 3,920 : 45 1.0 1.0 50 85 3,920 18,587 | 1.06x10* 26.4
81 81 80 Pibottjoint Pinbolt joint 0.87x10*
101 101 100 6,615 6,762 0.74x10™*
4.83x10*
1185 1185 175 4,361 3,538 3,136 2,881 2,695 2,548 Botiontll Botticit [ Eailont =
RV-320E 129 129 128 / / / / / / Bolt joint ; 015 . 1411 - o (J) - 3.79x10
- - 120 3.04 494 6.57 8.05 9.41 10.7 15 680 . , ;| 315%10%
171 171 170 3,136 15 6000 | 7840 35 1.0 10 50 80 2.84x10* 443
185 185 184 b 2.54x10*
Pin/bolt joint . - . . . -
81 81 80 1 2'25150 Pin/bolt joint | Pin/bolt joint | Pin/bolt joint 1.97x10*
6,174 10,976 24,558
101 101 100 1.77x10*
4
118.5 118.5 1175 6135 4,978 4410 4,047 3,783 8.75x104
RV-450E 129 129 128 i /2 . 6 g s . /2 . ; 1/ R . 3/ 5 Botjolnt Bolt joint 6.91x10
154.8 2013/13 2000/13 : ) ) ’ ) - 17,640 5.75x10™*
171 171 170 4410 15 6000 | 11,025 - 25 1.0 10 50 85 8,820 30,133 | 5.20x10* 66.4
192 1347/7 134077 Pinbotjoint 4.12x10*
Pinbot joint 13,524 3.61x10*
Note: 1. The allowable output speed will differ depending upon the duty ratio, load, and ambient temperature. Contact us regar ding 18,620 3.07x10
use above the allowable output speed Ns1.
2. The input capacity (kW) is calculated according to the following calculation formula: Note:
4. The allowable moment will differ depending on the thrust load. Check the allowable moment diagram (p. 91).
It CARAE W = 2mNT N: Output speed (rpm) 5. The inertia moment value is for the reduction gear. It does not include the inertia moment for the input gear.
P i T : Output torque (Nm) 6. For the moment rigidity and torsional rigidity, refer to the calculation of tilt angle and the torsion angle (p. 99).
L 100 e n =75: Reduction gear efficiency (%) 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).
Note: The input capacity is a reference value. 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
operatingconditions 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).
-05- -06-

3. When the reduction gear is used at low temperatures, there will be a larger no-load running torque. Note this characteristi ¢ when selecting a motor.
(Refer to “Low temperature characteristic” on page 93)



RV-E series RV-C sSeries RV-EM series
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