
VRSF SERIES
The intelligent, value engineered selection for lower duty cycle 

servo and stepper motor applications. The VRSF utilizes a light-

weight aluminum frame, making it optimal for traveling axes and 

end of arm tooling systems. Helical cut gearing allows the VRSF 

to operate much quieter than the industry standard economy 

products which rely on spur gearing. The VRSF comes standard 

with 15 arc-minutes of backlash, but can also be configured to 

higher accuracy levels.

The VRSF is available in four frame sizes, putting out a peak output 

torque of 274Nm across 9 reduction ratios. The VRSF is the ideal 

choice for OEMs producing high volume machines where cost is 

critical, accuracy relatively important and duty cycle not overly 

extreme. The VRSF’s aluminum body has made it a popular choice 

in medical, food packaging and other harsh environments.  The 

VRSF can be fitted with a NEMA output flange, for standardized 

connection to customer equipment.



VRSF SERIES

■ Value engineered solution for simple servo and stepper motor applications

■ Quiet operation: Helical cut gears contribute to reduced vibration and noise

■ Wide range of mounting adapters off er a simple, precise attachment to any motor

■ Lightweight aluminum body reduces excess weight

■ Aluminum body, combined with other wash-down features can be used in harsh environments

■ Maintenance-free solution that is lubricated for life. High performance grease allows flexible
mounting in any orientation

VR
SF
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Inline Gear Reducers
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VRSF Series Features

1  Carburized helical gears with proprietary secondary finishing process for higher accuracy 
and smooth, quiet operation

2 One piece output shaft and planet carrier with two bearings straddling the planet gears. 
Higher sti�ness and safety factor, with guaranteed alignment of gearing

3 Aluminum body for a light weight solution, capable of withstanding corrosive environments

4 Input seal allows for IP65 ingress protection

5 Optimized mounting system with active centering on motor pilot diameter guarantees 
alignment of motor. Motor can be installed in any orientation

6 True concentric clamping connection, optimized for your motor. Reduced inertia for dynamic 
performance and balanced for high speed operation
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VRSF Series
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VRSF Series Model Code

Contact us for additional information or refer to our online gearhead selection tool.
Selection tool https://www.nidec-drivetechnology.co.jp/selection/all/

* Use the selection tool link below to configure the code

— 15VRSF
Series Name

19HB16

Motor mounting
code varies depending
on the motor

Motor Mounting Code

—

1 Stage:
3
5

S9

2 Stage:
15
20
25
35
45
81

Ratio

—LB

No Code:
Standard (15 arc-min)

LB:
Low (5 arc-min)

Backlash

—

VRSF

C

B

C

D

E

Frame Size
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Inline Gear Reducers
VRSF B Frame 1 Stage and 2 Stage Specifications

Frame Size B

Stage 1 Stage 2 Stage

Ratio Units Note 3 5 9 15 20 25 35

Nominal Output Torque [Nm] *1 3.43 2.84 2.35 4.02 5.00 6.27 3.84

Maximum Acceleration Torque [Nm] *2 10.3 8.53 7.25 12.2 15.0 19.0 11.5

Emergency Stop Torque [Nm] -- -- -- -- -- -- -- --

Nominal Input Speed [rpm] *3 3000 3000

Maximum Input Speed [rpm] *4 5000 5000

No Load Running Torque [Nm] *5 0.119 0.048

Permitted Radial Load [N] *6 392 490 588 784 804 882 882

Permitted Axial Load [N] *7 196 245 294 392 402 441 441

Maximum Radial Load [N] *8 882N 882N

Maximum Axial Load [N] *9 441N 441N

Moment of Inertia (≤Ø 8) [kgcm2] -- 0.081 0.059 0.052 0.057 0.056 0.056 0.052

Moment of Inertia (≤Ø 14) [kgcm2] -- 0.150 0.130 0.120 0.130 0.130 0.130 0.120

E�iciency [%] *10 90 85

Torsional Rigidity [Nm/arcmin] *11 0.8 0.8

Backlash (Standard) [Arc-min] -- ≤  15 ≤  15

Backlash (Low) [Arc-min] -- ≤  10 ≤  10

Backlash (Precision) [Arc-min] -- ≤  3 ≤  3

Noise Level [dB] *12 ≤  72 ≤  65

Protection Class -- *13 IP65 IP65

Ambient Temperature [°C] -- 0-40 0-40

Permitted Housing Temperature [°C] -- 90 90

Weight (≤Ø 8) [kg] *14 0.58 0.75

Weight (≤Ø 14) [kg] *14 0.7 0.86

*1 At nominal input speed, service life is 20,000 hours

*2 The maximum torque when starting or stopping operation

*3 The average input speed

*4 The maximum intermittent input speed

*5 Torque at no load applied to the input shaft at nominal input speed

*6 At this load and nominal input speed, service life will be 20,000 hours. (The radial load applied to the output side shaft center)

*7 At this load and nominal input speed, service life will be 20,000 hours. (The axial load applied to the output side bearing)

*8 The maximum radial load that the gearbox can accept

*9 The maximum axial load that the gearbox can accept

*10 The e�iciency at the nominal output torque rating

*11 This does not include lost motion

*12 Contact Nidec Drive Technology for the testing conditions and environment

*13 IP65 (wash-down) is available as an option. Contact Nidec Drive Technology for more details

*14 The weight may vary slightly between models
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VRSF C Frame 1 Stage and 2 Stage Specifications

Frame Size C

Stage 1 Stage 2 Stage

Ratio Units Note 3 5 9 15 20 25 35 45 81

Nominal Output Torque [Nm] *1 6.86 11.5 9.7 16.2 21.1 26.4 15.5 9.5 9.7

Maximum Acceleration Torque [Nm] *2 20.6 34.3 29.2 48.6 63.3 79.2 46.6 28.6 29.2

Emergency Stop Torque [Nm] -- -- -- -- -- -- -- -- -- --

Nominal Input Speed [rpm] *3 3000 3000

Maximum Input Speed [rpm] *4 5000 5000

No Load Running Torque [Nm] *5 0.29 0.19

Permitted Radial Load [N] *6 784 980 1180 1470 1570 1670 1670 1670 1670

Permitted Axial Load [N] *7 392 490 588 735 785 833 833 833 833

Maximum Radial Load [N] *8 1670N 1670N

Maximum Axial Load [N] *9 833N 833N

Moment of Inertia (≤Ø 8) [kgcm2] -- -- -- -- 0.077 0.070 0.062 0.055 0.053 0.052

Moment of Inertia (≤Ø 14) [kgcm2] -- 0.630 0.380 0.300 0.150 0.140 0.130 0.130 0.120 0.120

-- -- -- 1.100 0.880 0.800 -- -- -- -- -- --

E�iciency [%] *10 90 85

Torsional Rigidity [Nm/arcmin] *11 3 3

Backlash (Standard) [Arc-min] -- ≤  15 ≤  15

Backlash (Low) [Arc-min] -- ≤  5 ≤  5

Backlash (Precision) [Arc-min] -- ≤  3 ≤  3

Noise Level [dB] *12 ≤  72 ≤  65

Protection Class -- *13 IP 65 IP65

Ambient Temperature [°C] -- 0-40 0-40

Permitted Housing Temperature [°C] -- 90 90

Weight (≤Ø 8) [kg] *14 -- 1.8

Weight (≤Ø 14) [kg] *14 1.8 1.9

Weight (≤Ø 19) -- *14 2.2 --

*1 At nominal input speed, service life is 20,000 hours

*2 The maximum torque when starting or stopping operation

*3 The average input speed

*4 The maximum intermittent input speed

*5 Torque at no load applied to the input shaft at nominal input speed

*6 At this load and nominal input speed, service life will be 20,000 hours. (The radial load applied to the output side shaft center)

*7 At this load and nominal input speed, service life will be 20,000 hours. (The axial load applied to the output side bearing)

*8 The maximum radial load that the gearbox can accept

*9 The maximum axial load that the gearbox can accept

*10 The e�iciency at the nominal output torque rating

*11 This does not include lost motion

*12 Contact Nidec Drive Technology for the testing conditions and environment

*13 IP65 (wash-down) is available as an option. Contact Nidec Drive Technology for more details

*14 The weight may vary slightly between models



10

Inline Gear Reducers
VRSF D Frame 1 Stage and 2 Stage Specifications

Frame Size D

Stage 1 Stage 2 Stage

Ratio Units Note 3 5 9 15 20 25 35 45 81

Nominal Output Torque [Nm] *1 18.3 23.5 18.2 30.4 40.6 50.7 37 28.3 17.8

Maximum Acceleration Torque [Nm] *2 54.9 70.6 54.7 91.2 122 152 111 85.2 53.5

Emergency Stop Torque [Nm] -- -- -- -- -- -- -- -- -- --

Nominal Input Speed [rpm] *3 3000 3000

Maximum Input Speed [rpm] *4 5000 5000

No Load Running Torque [Nm] *5 0.51 0.26

Permitted Radial Load [N] *6 882 1080 1470 1760 1910 2060 2060 2060 2060

Permitted Axial Load [N] *7 441 539 735 882 955 1030 1030 1030 1030

Maximum Radial Load [N] *8 2060N 2060N

Maximum Axial Load [N] *9 1030N 1030N

Moment of Inertia (≤Ø 8) [kgcm2] -- -- -- -- -- -- -- -- -- 0.10

Moment of Inertia (≤Ø 14) [kgcm2] -- 1.30 0.59 0.38 0.37 0.35 0.34 0.30 0.29 0.29

Moment of Inertia (≤Ø 19) [kgcm2] -- 1.80 1.10 0.90 0.86 0.84 0.83 0.79 0.78 0.77

Moment of Inertia (≤Ø 28) [kgcm2] -- 3.60 2.90 2.70 2.70 2.70 2.70 -- -- --

E�iciency [%] *10 90 85

Torsional Rigidity [Nm/arcmin] *11 6 6

Backlash (Standard) [Arc-min] -- ≤  15 ≤  15

Backlash (Low) [Arc-min] -- ≤  5 ≤  5

Backlash (Precision) [Arc-min] -- ≤  3 ≤  3

Noise Level [dB] *12 ≤  72 ≤  65

Protection Class -- *13 IP65 IP65

Ambient Temperature [°C] -- 0-40 0-40

Permitted Housing Temperature [°C] -- 90 90

Weight (≤Ø 8) [kg] *14 -- 2.8

Weight (≤Ø 14) [kg] *14 2.8 3.3

Weight (≤Ø 19) [kg] *14 3.2 3.7

Weight (≤Ø 28) [kg] *14 4.0 4.8

*1 At nominal input speed, service life is 20,000 hours

*2 The maximum torque when starting or stopping operation

*3 The average input speed

*4 The maximum intermittent input speed

*5 Torque at no load applied to the input shaft at nominal input speed

*6 At this load and nominal input speed, service life will be 20,000 hours. (The radial load applied to the output side shaft center)

*7 At this load and nominal input speed, service life will be 20,000 hours. (The axial load applied to the output side bearing)

*8 The maximum radial load that the gearbox can accept

*9 The maximum axial load that the gearbox can accept

*10 The e�iciency at the nominal output torque rating

*11 This does not include lost motion

*12 Contact Nidec Drive Technology for the testing conditions and environment

*13 IP65 (wash-down) is available as an option. Contact Nidec Drive Technology for more details

*14 The weight may vary slightly between models
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VRSF E Frame 1 Stage and 2 Stage Specifications

Frame Size E

Stage 1 Stage 2Stage

Ratio Units Note 3 5 9 15 20 25 35 45 81

Nominal Output Torque [Nm] *1 44.1 56.8 73.5 91.4 78.4 65.4 71 91.3 43.3

Maximum Acceleration Torque [Nm] *2 132 171 221 274 235 196 213 274 130

Emergency Stop Torque [Nm] -- -- -- -- -- -- -- -- -- --

Nominal Input Speed [rpm] *3 3000 3000

Maximum Input Speed [rpm] *4 5000 5000

No Load Running Torque [Nm] *5 1.12 0.62

Permitted Radial Load [N] *6 1370 1670 1960 2350 2500 2650 3430 3520 3530

Permitted Axial Load [N] *7 686 833 980 1180 1250 1320 1715 1760 1765

Maximum Radial Load [N] *8 3530N 3530N

Maximum Axial Load [N] *9 1765N 1765N

Moment of Inertia (≤Ø 8) [kgcm2] -- -- -- 0.61 0.63 0.56 0.53 0.40 0.35 0.34

Moment of Inertia (≤Ø 14) [kgcm2] -- 4.40 1.90 1.20 1.10 1.10 1.00 0.90 0.85 0.84

Moment of Inertia (≤Ø 19) [kgcm2] -- 6.20 3.70 2.90 3.30 3.20 3.20 2.80 2.70 2.70

Moment of Inertia (≤Ø 28) [kgcm2] -- 14.00 11.00 11.00 11.00 11.00 11.00 -- -- --

E�iciency [%] *10 90 85

Torsional Rigidity [Nm/arcmin] *11 20 20

Backlash (Standard) [Arc-min] -- ≤  15 ≤  15

Backlash (Low) [Arc-min] -- ≤  5 ≤  5

Backlash (Precision) [Arc-min] -- ≤  3 ≤  3

Noise Level [dB] *12 ≤  75 ≤  75

Protection Class -- *13 IP65 IP65

Ambient Temperature [°C] -- 0-40 0-40

Permitted Housing Temperature [°C] -- 90 90

Weight (≤Ø 8) [kg] *14 6.1 7.1

Weight (≤Ø 14) [kg] *14 6.5 7.5

Weight (≤Ø 19) [kg] *12 7.4 9.3

Weight (≤Ø 28) [kg] *12 9.8 11.7

*1 At nominal input speed, service life is 20,000 hours

*2 The maximum torque when starting or stopping operation

*3 The average input speed

*4 The maximum intermittent input speed

*5 Torque at no load applied to the input shaft at nominal input speed

*6 At this load and nominal input speed, service life will be 20,000 hours. (The radial load applied to the output side shaft center)

*7 At this load and nominal input speed, service life will be 20,000 hours. (The axial load applied to the output side bearing)

*8 The maximum radial load that the gearbox can accept

*9 The maximum axial load that the gearbox can accept

*10 The e�iciency at the nominal output torque rating

*11 This does not include lost motion

*12 Contact Nidec Drive Technology for the testing conditions and environment

*13 IP65 (wash-down) is available as an option. Contact Nidec Drive Technology for more details

*14 The weight may vary slightly between models
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Inline Gear Reducers

VRSF B Frame 1 Stage and 2 Stage Dimensions

depth

depth depth

Frame Size Ratio
Input Bore Dia.

E
Dimensions

L LR S ST Y Q QM QK W×U T D LB LE LA LZ X

B

1 Stage
≦ Ø8 104.5

32 12 M5 10 20 18 16 4×2.5 4 52 50 3 60 M5        
≦ Ø14 107.5

2 Stage
≦ Ø8 115.5

≦ Ø14 118.5



13

VRSF Series

VR
SF

PR
E

PR
F

VR
L

VR
B

VR
S

VR
T

VRSF C Frame 1 Stage and 2 Stage Dimensions

depth

depth depth

Frame Size Ratio
Input Bore Dia.

E
Dimensions

L LR S ST Y Q QM QK W×U T D LB LE LA LZ X

C

1 Stage
≦ Ø14 140

50 19 M6 12 30 26 22 6×3.5 6 78 70 3 90 M6 20
≦ Ø19 156

2 Stage
≦ Ø8 147.5

≦ Ø14 150.5
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Inline Gear Reducers

Frame Size Ratio
Input Bore Dia.

E
Dimensions

L LR S ST Y Q QM QK W×U T D LB LE LA LZ X

D

1 Stage

≦ Ø14 155

61 24 M8 16 40 35 30 8×4 7 98 90 5 115 M8 20

≦ Ø19 171

≦ Ø28 186

2 Stage

≦ Ø8 163

≦ Ø14 169

≦ Ø19 184

≦ Ø28 200.5

VRSF D Frame 1 Stage and 2 Stage Dimensions

depth

depth depth

depth

depth depth
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VRSF Series
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VRSF E-Frame 1 Stage and 2 Stage Dimensions

Frame Size Ratio
Input Bore Dia.

E
Dimensions

L LR S ST Y Q QM QK W×U T D LB LE LA LZ X

E

1 Stage

≦ Ø14 189

75 32 M10 20 55 52 45 10×5 8 125 110 5 135 M10 20

≦ Ø19 198.5

≦ Ø28 224

≦ Ø38 240

2 Stage

≦ Ø14 210

≦ Ø19 225

≦ Ø28 246.5

≦ Ø38 261.5

depth

depth depth

depth

depth depth




