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Nidec-Shimpo Corporation is a global leader in various high precision gear 
technologies. Based on increased demand for higher accuracy from machine 
tool and robot manufacturers, we’ve utilized our expertise to develop a new 
gear reduction mechanism.

This mechanism, called Flexwave, addresses the need for high torque 
density in a lightweight, compact package, combined with zero backlash 
and high reduction ratios. As a result, manufacturers of high performance 
robots, machine tools and other automation equipment will see increased 
performance and competitiveness in their respective markets.
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WPC CN (CF)

WPS SN WPU SNJ WPU SNH

WPU CN (CF)

WP Series

Cam
(elliptic)

Elastic bearing Flex gear Internal gear

Closed Type

Closed Type
Component

Open Type
Simple unit

Open Type
Input shaft unit

Open Type
Hollow unit

Closed Type
Unit

Open type
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Flex gear and elastic bearing take elliptic shape with the cam inserted.
Flex gear and internal gear are engaged at both ends of the long axis of the ellipse in a stable manner.

   counterclockwise. And its rotational speed is determined by the tooth count differential between two gears.

Reduction Mechanism

Reduction Mechanism
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Flex gear

Elastic bearing

Output

Output

Fixed

*The input and output rotation directions are opposite.

*The input and output rotation directions are same.

Reduction ratio

Reduction ratio

Fixed

Input

Input

Flex gear

Internal gear Internal gear

Elliptic cam

Closed type Open type

Elliptic cam

 

 

 

 

 

 

 

 

 

 

Parts Name / Reduction Ratio

Parts Name

Reduction Ratio
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WP C 35 50 CN

*1 Reduction ratio is to be calculated by the formula in the previous page, using R value in this table.
*2 The maximum allowable value at the input rotation speed of 2000r/min
*3 The maximum torque when starting and stopping.
*4 The maximum torque when it receives shock.
*5 The maximum average input speed.
*6 The maximum input speed.

Reducer Model Nomenclature

Series name : WP Series

Size

Ratio

Code

Availability

Fr
am

e 
si

ze

ratio matrix

For the code details, please check the 
Dimensions Table.

Type : C...Component type
           S...Simple unit type
           U...Unit type
                 Input shaft unit
                 Hollow unit
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WPC- - -CN
WPC- - -CF

*1 -CN and -CF are different in dimensions. The -CF value is shown in .
*2 For details in the input section, please check the drawings.

Closed Type, Component

Dimensions Table
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Dimensions Table

WPU- - -CN
WPU- - -CF

*1 -CN and -CF are different in dimensions. The -CF value is shown in .
*2 For details in the input section, please check the drawings.

Closed Type, Unit
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WPS- - -SN

*1 For details in the input section, please check the drawings.

Open type, Simple unit

Dimensions Table
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Dimensions Table

WPU- - -SNH
Open type, Unit (hollow shaft)
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WPU- - -SNJ
Open type, Unit (input shaft)

Dimensions Table
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Model selection

Operation condition of the reducer

Re-evaluate the operation contidion

Temporary selection of a model

Calculate the life span for the elastic bearing

Calculate the life span for the main bearing

Calculate the load condition at the input bearing

Reducer selected

Re-evaluation of the model

・Average output torque
・Maximum output torque
・Average rotation speed
・Maximum rotation speed

・Radial load
・Axial load
・Moment load
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 Tmo = T1 ,  T2 , ・・・ Tn

Tmo = Largest among T1, T2, … Tn

 nmo = n1,  n2 , ・・・ n n 
 nmo = Largest among n1, n2, … nn

 nai = nao  × R R = (R = ratio)

 nmi = nmo × R R = (R = ratio)

（ （（ （× ×
nai
nar

Tao
TarLhe

3

7000＝

Estimated part life span (Elastic bearing)

Life span for the elastic bearing

Calculation formula for output torque

Calculation formula for input speed

Calculation formula for life span

Operation cycle example

Working torque

Time

Time

Output rotation 
speed
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Estimated part life span (Main bearing)

Operation cycle example

Part life span for the main bearing

External load

Radial load

Axial load

Time

Time

Time

Output rotation 
speed
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Parts life estimate (Main bearing)

Ma Fra・(Lr  + L ) + Faa・La

n

nn

ttt
tntntnnao

21

2211

Calculation formula for the Average radial load, Axial load, Average output rotation speed, Average working moment

                                                     

                                                    

 Pc  Xc・(Fra + 2Ma/Dm) + Yc・Faa

5.1
/2

≦
DmMaFra

Faa

5.1
/2
>

DmMaFra
Faa

Calculation formula for the Loading factor, Equivalent radial load 

3
10

6

60
10

Pcfw
C

nao
Lhc

Life span for the main bearing

 Mm  = Frm・(Lr  + L ) + Fam・La

 Frm = Fr1,  Fr2・・・Frn

Frm = Largest among Fr1, Fr2, … Frn

 Fam Fa1,  Fa2,・・・Fan

Fam = Largest among Fa1, Fa2, … Fan

Calculation formula for the largest working moment

Please make sure the peak working moment is below the maximum allowable moment
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Maximum load at input shaft

WPU SNH WPU SNJ

Bearing A

Maximum load (Average input rotation speed : 2000r/min, Life span : 7000h)

R
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l l
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d

R
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l l
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d

Axial load Axial load

Bearing A

Bearing B Bearing B
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lubricant information

WPC

WPU WPS

Grease

Sumiplex MP No.2 (SUMICO LUBRICANT CO., LTD.)

Grease application

For WPC (Component type) and WPS (Simple unit type), please apply grease according to the table below.

Grease application

Grease application location

Already sealed in
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WPC

WPU WPS

WPC

WPU WPS

Casing

Casing

Casing

Casing

Input 
section  

Input 
section  

Input 
section  

Output
section 
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Internal Gear Attachment

Internal Gear Attachment

Internal Gear Attachment

Tightening torque for bolts

Bolting

Recommended bolt : Strength rating above 12.9

Please refer to the table below for the bolt tightening torque.
Please be noted that the transmittable torque varies depending on the bolt count (different between CF and CN) 
and tightening torque.

Transmitting Torque
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Internal gear attachment

Flex Gear Attachment

Flex gear attachment

Reinforcement

As an option, holes can be added.

Internal Gear Attachment

Internal Gear Attachment

Transmitting Torque

Thru hole for pins

Forcing tap
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Transmitting Torque

Internal gear attachment

Internal gear attachment

Internal gear attachment

Flex Gear Attachment

Flex gear attachment

Flex gear attachment

Flex gear attachment

Internal Gear Attachment
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Input section structure

Input section structure

Cam hole diameter

Cam dimension

Spline type (self-centering) Rigid type

There are two types of input section structure, 
spline type (self-centering feature) and rigid type.

The diameter of the cam opening is customizable.
Holes smaller than the 'standard hole size' in the 
table will be built in the spline type. Holes equal 
to or larger than the 'standard hole size' and 
smaller than the 'maximum hole size' will be built 
in the rigid type. Please contact us if you need 
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installation and assembly instructions

Shaft installation instruction

Input shaft

Output shaft

Please design the support structure for input shaft and output shaft so that both radial and 
axial loads are supported. (Diagram below shows an example)

corner radius according to the table below, in order to prevent damage.
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Motor installation procedure

Motor installation procedure

Procedure 1

Procedure 2

Caution during installation

・
・Attach the cam with elastic bearings to the motor shaft
・Attach the unit

・Attach the cam with elastic bearings to the motor shaft
・
・Attach the unit

unit

unit

cam

cam

motor

motor

・Do not use excessive force while mating parts 
・Please watch for tilting during input section assembly (motor insertion into cam)
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Transmission Angular Accuracy

Hysteresis Loss

Twisting angle

Hysteresis Loss

Torque

Transmission Angular Accuracy

R
ot

at
io

n 
E

rr
or

 (a
rc

 m
in

)

Output shaft rotation angle (deg)

What is Transmission Angular Accuracy?

What is Hysteresis Loss?

It is the difference between the measured output 
rotation angle and the theoretical angle, while input 
shaft is rotated with no load.

When torque load is applied at the output shaft in 

there is residual twisting angle when torque is back 
to zero. 
In this context, hysteresis loss is the difference in 
the forward and backward twisting angle.

Characteristics Data
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What is Maximum Backlash?

What is Stiffness?

In this context, maximum backlash is the output 
backlash for spline type input shaft. (Backlash is 
zero for rigid type input, because gear engagement 
backlash is zero.)

In this context, stiffness is the output shaft twisting 

 T1 torque

1  T2 torque

2  torque

Tw
is

tin
g 

an
gl

e

Load torque

Maximum Backlash

Stiffness (Closed type, Unit)

Average value shown in the table

Characteristics Data
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Characteristics Data

What is Starting Torque?

What is Output Starting Torque?

What is No-load Running Torque?

For reference only. Torque value may vary depending on the condition.

For reference only. Torque value may vary depending on the condition.

For reference only. Torque value may vary depending on the condition.

Input torque needed for input side to start 
rotating (no load, ambient temperature : 25 )

Output torque needed for output side to start 
rotating (no load, ambient temperature : 25 )

Input torque needed to keep it running with no 
load (average value, ambient temperature : 
25 )

Starting Torque

Output Starting Torque

No-load Running Torque (Closed type, Unit)
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Characteristics Data
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・Percentile Load (%) is equal to load torque divided by 
   allowable average torque.
・Ambient temperature : 25
* These diagrams represent the average value of the
  actual measurement.
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Characteristics Data

・Percentile Load (%) is equal to load torque divided by 
   allowable average torque.
・Ambient temperature : 25
* These diagrams represent the average value of the
  actual measurement.
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・Percentile Load (%) is equal to load torque divided by 
   allowable average torque.
・Ambient temperature : 25
* These diagrams represent the average value of the
  actual measurement.

Characteristics Data
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