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1-3 External drawing 
■Double-shaft unit type【CSF-3-XX-1U】 
 

Unit: mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mass: 13.7ｇ 
 
 
■Gear head type【CSF-3-XX-1U-CC】 
 

Unit: mm 

 
 

Mass: 11.4ｇ 
 

Note) Please confirm the dimensions specification drawing issued by us for detail. 
 
 

4-M1.6 tap 3.2 
evenly spaced 

4-M1.6 tap 3.2 
evenly spaced 

Maximum diameter of rotation part 

Maximum diameter of rotation part 

4-M1.4 tap 2.8 
evenly spaced 
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Chapter 2 Installing of Motor 
A precision cross roller bearing is built in the unit type and the gear head type to directly support the 
external load (output flange) (precision 4-point contact ball bearing for the CSF-mini series). 
Check the maximum load moment load, life of the bearing and static safety coefficient to fully bring out 
the performance of the unit type. 

 
2-1 Checking procedure 
(1) Checking the maximum load moment load 
Obtain the maximum load moment load (Mmax). 

 
⇓   

Maximum load moment load (Mmax) ≤  permissible moment (Mc) 
 
(2) Checking the life 
Obtain the average radial load (Frav) and the average axial load (Faav). 

 
⇓   

Obtain the radial load coefficient (x) and the axial load coefficient (y). 
 
⇓   

Calculate the life and check it. 
 
(3) Checking the static safety coefficient 
Obtain the static equivalent radial load coefficient (Po). 

 
⇓   

Check the static safety coefficient. 
 
 

2-2 Main bearing specification 
Table 1 Specification 

Basic rated load Ball pitch 
circle 

diameter 
（dp） 

Offset
（R） Basic dynamic 

rated load 
Basic static rated 

load 

Moment 
load 

Moment rigidity Tolerable radial 
load 

Tolerable 
thrust load

M
od

el
 N

o.
 

m m ×10２N ×10２N Nm Nm／rad N N 

3 0.0077 0.0041 6.65 4.24 0.27 0.9×102 36 130 
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2-3 How to obtain the maximum load moment load 
How to obtain the maximum load moment load is shown below. Check Mmax <=Mc. 
 
●  Formula (1) 
 

 

 

 
 Symbol of Formula (1)  

Frmax Maximum radial 
load 

N(kgf) See Figure 1. 

Famax Maximum axial 
load 

N(kgf) See Figure 1. 

Lr ,La ―――― m See Figure 1. 

R Offset amount m See Figure 1 
and Table 1. 

 
 
 
 

2-4 How to obtain the average load 
(Average radial load, average axial load, average output rotational frequency) 
If the radial load and the axial load fluctuate, they should be converted into the average load to check the 
life of the 4-point contact bearing. 
 

● Formula (2) How to obtain the average radial load (Frav) 
 

 

 

 

 
Note that the maximum radial load within the t1 section is Fr1 
and the maximum radial load within the t2 section is Fr2. 

 

●Formula (3) How to obtain the average axial load (Faav) 
 
 

 

 

 
Note that the maximum axial load within the t1 section is Fa1 
and the maximum axial load within the t2 section is Fa2. 

 

●Formula (4) How to obtain the average output rotational frequency (Nav) 
 
 

 

 

Mmax＝Frmax(Lr+R)+Famax･La 

Figure 1External load influence diagram 
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2-5 How to obtain the radial load coefficient (X) and axial 
load coefficient (Y) 

● Formula (5)  Table 2 
 Ｘ Ｙ 

1.5
La)/dpFaR)(Lr(FrFr

Fa
≤

⋅+++ avavav

av

2
 1 0.45

1.5
La)/dpFaR)(Lr(FrFr

Fa
>

⋅+++ avavav

av

2
 0.67 0.67

 
Symbol of Formula (5) 
Frav Average radial load N(kgf) See “Average load.” 
Faav Average axial load N(kgf) See “Average load.” 
Lr ,La ― m See Figure 1. 
R Offset amount m See Figure 1 and Table 1. 
dp Pitch circle diameter of a roller m See Figure 1 and Table 1. 

 

2-6 How to obtain the life 
Obtain the life of the 4-point contact bearing by Formula (6). 
You can obtain the dynamic equivalent radial load (Pc) by Formula (7). 
 
●Formula (6) 
 
 

 

Symbols of Formula (6) 
LB-10 Life hour  
Nav Average output rotational speed r/min See “How to obtain the average load.” 
C Basic dynamic load rating N(kgf) See Table 1. 
Pc Dynamic equivalent radial load coefficient N(kgf) See Formula (7). 
fw Load coefficient ― See Table 3. 

 
Table 3 Load coefficient 
Load status fw 
During smooth operation without shock or vibration 1～1.2 
During normal operation 1.2～1.5 
During operation with shock and vibration 1.5～3 

 

●Formula (7) 
 

 

 

 

 

Symbols of Formula (7) 
Frav Average radial load N(kgf) See “How to obtain the average load.” 
Faav Average axial load N(kgf) See “How to obtain the average load.” 
dp Pitch circle diameter of a roller m See Figure 1 and Table 1. 
X Radial load coefficient  See Table 2. 
Y Axial load coefficient  See Table 2. 
Lr,La  m See Figure 1. 
R Offset amount m See Figure 1 and Table 1. 
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2-7 How to obtain the life under oscillating movement 
Obtain the life of the bearing under oscillating movement by Formula (8). 
● Formula (8) 
 

 

 

 

 
Symbols of Formula (8) 

Loc Rated life under oscillating 
movement hour  

n1 Number of reciprocating 
oscillations per minute 

cpm  

C Basic dynamic load rating N(kgf) See Table 1. 

Pc Dynamic equivalent radial 
load coefficient N(kgf) See Formula (7).

fw Load coefficient  See Table 3. 

θ Oscillating angle/2 
Angl

e 
See Figure 2. 

 
 

2-8 How to obtain the static safety coefficient 
In general, the basic static load rating (Co) is considered to be the permissible limit of the static 
equivalent load. However, obtain the limit based on the operating and required conditions. 
Obtain the static safety coefficient of the cross roller bearing by Formula (9). General values under the 
operating condition are shown in Table 4. You can obtain the static equivalent radial load (Po) by 
Formula (10). 
●Formula (9) 
 

 
 
 
Symbols of Formula (9) 

Co Basic static load rating N(kgf) See Table 1. 
Po Static equivalent radial load coefficient N(kgf) See Formula (10).

 
Table 4 Static safety coefficient 
Operating condition of the roller bearing fs 
When high rotation precision is required ≧3 
When shock and vibration are expected ≧2 
Under normal operating condition ≧1.5 

 
●Formula (10) 
 
 
 
 
 
Symbols of Formula (10) 

Frmax Maximum radial load N(kgf) 
Famax Maximum axial load N(kgf) 
Mmax Maximum load moment load Nm(kgfm) 

See “How to obtain the maximum load moment 
load” 

dp Pitch circle diameter of a roller m See Figure 1 and Table 1. 
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θ
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Figure 2 Oscillating movement 
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Chapter 3 Efficiency characteristics 
The efficiency varies depending on the following conditions. 
●Reduction ratio ●Input rotational speed ●Load torque 
●Temperature ●Lubrication condition (type and quantity of lubricant) 
 

●Measuring condition 

Load torque 
The rated torque shown in the ratings  
(see the corresponding pages on each series) 

Measuring 
condition 

Grease lubrication 
Harmonic grease SK-2 
Application quantity: Appropriate application quantity 

 
 

3-1 Double-axial unit type (1U) 
● Reduction ratio: 30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
●Reduction ratio: 50 
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●Reduction ratio: 100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3-2 Gear head type (1U-CC) 
●Reduction ratio: 30  
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●Reduction ratio: 50 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
●Reduction ratio: 100 
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Chapter 5 Starting torque and Overdrive 
starting torque 

●Starting torque 
Starting torque means the instantaneous “starting torque” that the output side (low-speed side) starts 
rotation when a torque is applied on the input side (high-speed side) 
 
 
Double axial unit type(1U) Unit: cNｍ Gear head type(1U-CC) Unit: cNｍ 

Reduction Ratio Starting torque Reduction Ratio Starting torque
30 0.34 30 0.32 
50 0.30 50 0.28 

100 0.26 100 0.24 
 
 
●Overdrive starting torque 
Overdrive starting torque means the instantaneous “starting torque” that the input side (high-speed side) 
starts rotation when a torque is applied on the output side (low-speed side) 
 
 
Double axial unit type(1U) Unit: cNｍ Gear head type(1U-CC) Unit: cNｍ 

Reduction Ratio 
Overdrive 

starting torque Reduction Ratio 
Overdrive 

starting torque
30 0.14 30 0.12 
50 0.14 50 0.11 

100 0.16 100 0.13 
 
 
●Measuring condition 
No-load, ambient temperature: +20ºC 
* Use values on the following table as reference values as they vary depending on the usage conditions. 
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Chapter 6 Ratcheting torque and  
Buckling torque 

 
 
●Ratcheting torque 
When excess impact torque is applied during operation, the engagement of the teeth between the
circular saline and the flexspline may be put momentarily out of alignment instead of damaging the
flexspline.This phenomenon is called ratcheting, and the torque is called ratcheting torque (see values
on the corresponding page of each series).0peraling the drive without  fixing ratcheting will result in
earlier abrasion of the teeth and shorter lifespan of the wave generator bearing due to the effect of the
grinding powder generated by ratcheting. 
 

Unit:Nｍ 

 
 
 
 
 
 

 
●Buckling torque 
When excess torque is applied lo the flexspline (output) with the wave generator fixed, the flexspline 
causes elastic deformation，buckles on the body before long and will be destroyed. The torque at 
the time is called buckling torque. 
 
 

Unit:Nｍ 

Buckling torque 
All ｒeduction ｒａｔｉｏ 

3.7 
 
 
 
 
 

Reduction ratio Ratcheting torque 
30 0.88 
50 0.83 

100 0.74 
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Hysteresis loss 
As shown in Figure 020-1, when the torque is applied up to the rated value and is brought back to [zero], 
the torsional angle does not become absolutely [zero] and a small amount remains. This is called 
hysteresis loss. 
 
Hysteresis amount 

Reduction 
ratio Unit Hysteresis amount 

×10-４rad 1.3  30 
arc min 4.5 

×10-４rad 1.2  50 
arc min 4 

×10-４rad 1.2  100 
arc min 4 

 
 
 
Backlash 
CSF-3 wave generators are of the rigid type (solid type) and are backlash free. 
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10-2 Tolerable load of input shaft of double-shaft unit type 
(1U) 

The input part of the double-shaft unit type is supported by two single row deep groove bearings.  Check 

the load applied to the input part to ensure that the performance of the double-shaft unit type is fully 

demonstrated. 

The following diagram illustrates the fulcrums of the bearings.  Dimensions “a” and “b” are shown in the 

following table.  The following graph shows the relationship between the tolerable maximum radial load 

and axial load of Model No. 3.  The values in the graph are those when the average input rpm is 

2,000r/min and basic rated life of L10 = 7,000h. 

Example: The maximum tolerable radial load (Fr) will be 3.75N when an axial load (Fa) of 3N is applied 
to the input shaft. 

 Specification of bearings in input part 
Bearing A Bearing B 

Model No. 
Basic dynamic 

rated load 
Cr(N) 

Basic static 
rated load 

Cor(N) 

Model 
No. 

Basic dynamic 
rated load 

Cr(N) 

Basic static 
rated load 

Cor(N) 

Maximum radial 
load 
Fr(N) 

MF63T12ZZ 242 94 681X 102 29 6 
 
 
Bearing fulcrums 
 
 
 
 
 
 
 
 
 
 
 
 
 
Relationship between axial load (Fa) and tolerable maximum radial load (Fr) 
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10-3 Mounting in system 
When mounting the CSF-3 series in a system, check flatness of the mounting surface and burrs in the 

tap part.  Then clamp the mounting flange (Part A in the diagram) by bolting. 

 
Bolt tightening torque for mounting flange 
Model No.  3 

Number of bolts  4 

Bolt size  M1.6 

Mounting PCD mm 15 

Nm 0.26 
Tightening torque 

kgf m 0.03 

Minimum length for 
fastener fit mm 1.9 

Nm 3.0 
Transfer torque 

kgf m 0.3 

Recommended bolts: Hexagon socket head cap screws (JIS B 1176); strength, 12.9 or better (JIS B 
1051) 
 
 
 Mounting flange 
 
 
 

Part A 





Worldwide Locations:

Harmonic Drive Systems, Inc.
Minamiohi 6-25-3, Shinagawa-ku
Tokyo 140, Japan

Harmonic Drive AG
Hoenbergstr, 14
Limburg/Lahn, D-65555 Germany

Harmonic Drive is a trademark of Harmonic Drive LLC.

Harmonic Drive LLC
Boston US Headquarters
247 Lynnfield Street 
Peabody, MA 01960

New York Sales Office:
Harmonic Drive LLC
100 Motor Parkway
Suite #116
Hauppauge, NY 11788

San Jose Sales Office:
Harmonic Drive LLC
2033 Gateway Place
Suite #639
San Jose, CA 95110

T: 800-921-3332

F: 978-532-9406

www.HarmonicDrive.net Rev 08-11




