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Calculate life of the output bearing by Formula 032-1 
You can calculate the dynamic equivalent radial load (PC) by Formula 032-2 

Formula 032-1 

(Cro臼 roller bearing) 

Lm 106 /cym ,,= X 1____1 
ν 60 x Nav \ fwoPc J 

(牛肉int ∞ntact ball bearing) 

LIO = __10'. _ _ x ( _ ~丁10= __ X !----I 
60 x Nav \ fwopc J 

Symbols for Formula 032-1 Table 032-1 

LIO Lile hour 

Average 口 utput rated See "Ho叭I to calculate the 
Nav load speed rpm average load." 

C 
Basic dynamic 

N (kgf) 
See 电pecilication 01 the output 

rated load bearing" 01 each 四nes

PC Dynamic equivalent N (kgf) See Formula 032-2 

Iw Load coe忏icient See Table 032-3 

Load coefficient Table 032-3 

Features 

Formula 032-2 
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Symbols for Formula 032-2 Table 032-2 

Frav Average radial load N (kgf) 
See "How to calcu阳te the average 

load." See Formula 031-1 

Faav Average axialload N (kgf) 
See"H口wto calcu阳te the average 

load." See Formu阳口31-2

dp 
Pitch circle See Fig 030-1 and 川Specilication 01 the 
d旧meter

m 
ωtput bearing" 01 each series 

X Radialload coe忏盯ient See Formula 031-4 

Y Axial load coe忏lαent See Formula 031-4 

Lr. La m See Figure 03 口 1

R 。忏set m 
See Fig 030-1 and "Sp田 lication olthe 

口 utput bearing" 01 each series 

M ave Average moment load Nm 

• 
• 

Structure of CSG/CSF series gear unit Fig. 124-1 

Flexspline 
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Calculate the life of the cross roller bearing during oscillating 
motion by Formula 033-1 

(Cross roller bearing) 
10' 90 (C 飞10"

Loc=-一一一一一一一_x_一一一一_xl_一一一一-1
60 x n1 e \ fw Pc J 

(4-point ∞ntact ball bearing) 

u106 90 f cy 
c= __ )( ---一 X1---一 l6o x n1 e \ fw Pc J 

Symbols for Formula 033-1 Table 033-1 
Rated lile lor 

Loc oscillating mot旧n hour 

n1 
Round trip oscillat旧n

cpm each minute 

C 
Basic d旧namic rated 

N (kgf) load 

PC 
Dynamic equivalent 

N (kgf) See Formula 032-2 radialload 

Iw Load coe忏icient See Table 口32-3

自 Oscillating angle /2 Deg陪e See Fig 033-1 

Fig. 033-1 Cross roller 
bearing 
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Oscillating angle 

Wave Generator 

(Note) A small angle olosα lI at旧n (Iess than 5 deg阻es) may cause Iretling 
corros旧n to occur since lubricat旧n may notαrculate properly. Contact us 
il this happens 

-:mu而置百1阳町1:1 f:1Ii i i'r:'E!自m画E有u奇lWiIiI司 iit回到百

Basic static rated load is an allowable limit for static load , but its limit is determined bγusage. In this case , static safety 
coefficient ofthe cross roller bearing can be calculated by Formula 034-2 

EE百h'~'.f:h黯瞌 】闹闹脆阳回回】

Formula 034-1 

fs=~ 
Po 

symbols for Formula 034-1 

Basic static 
rated load 

Static equivalent 
radialload 

Table 034-1 

See Formula 034-2 

Static Safety Coefficient Table 034-3 

Formula 034-2 
ve叫íiSlmm n I til l i \l c.];r;. 

CSG/CSF Gear Unit 

CSF/CSG are housed component gear sets combined with a 

precision cross roller output bearing & flange. A highly rigid cross 

roller bearing is built in to directly SUppO叫 (output bearing) the 

external load. They are a very compact , robust and easy to use 

gearhead solution. CSF and CSG are also available in lightweight 

verslons 

Features 

• Zero backlash 

• Compact design 

• High-torque capacity 

• High stiffness 

• High-positional and rotational accuracies 

CSF v. CSG 

CSG high torque 
o 30% Higher torque than CSF series 

o The life has been improved by 43% (10 ,000 hours) compared 

to CSF 

CSF: standard torque 
o Reduction ratio of 30:1 included for high-speed 

CSF/CSG-L叭I series: Lightweight (sizes 14 to 45) 
o 30% average lower weight than Standard Series 

o Same performance as CSF/CSG series 

恤缸画画画缸由回国
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2M max 
PO = Frmax+ 0 .44Fa max 

dp 

Symbols for Formula 034-2 Table 口 34-2

Frmax Max. radialload N(kgf) 

See "How to calculate 
Famax Max. axialload N(kgf) the maximum moment 

load" on Page 030 

Mmax Max. moment load Nm(kgfm) 

Pitch circle diameter See FlnGc C3口 -1 and 
dp 

of a roller 
m "5peαation of the output 

bearing" of each series 

/ 
/ 

e~ 
垂直多关节机器人手腕的弯曲、扭转驱动 I I 水平多关节机器人的机械臂驱动

攘攘照本组装示例使用时，必须使用防止润滑剂泄漏的密封机构. ※按照本组装示相J使用时，必须使用防止润滑剂阳漏的密封机掏.



SP -

。rdering Code 

CSF - 25 

T T 

SP - 25-

专

Ordering Code 

CSG 

Table 125户2
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Blank= Slandard product 

SP= 

2A= Componenl ty阳
2UH= Unil type 
2UJ = Unit ty阳 with input 
shafl" 

CSF 

Table 12ι1 

LW= Lightweight 
SP= Special specifi国lion ∞de

Blank= S恒ndard producl 

2A= Componenl type 
2UH= Unit type 
2UJ = Unil type wilh inpul shafl哩CSG 

叫 Ther回uction ratio value is based on the following ∞nfigu阳tion
Input: wave gene用，Ior， fixed: circular spline, output: fle.脑pline

*2Con国ct us for delails 
叫 The 阻duclion 阻lio value is based on the foliowing ∞nfigu阳ltion:

Inpul: wave generator，自xed: circular spline, oulput: flexspline 
吃Con恒CI us for de恒ils

Table 127-1 

0.034 

0.197 

0.081 

0 .421 

4.59 

8.86 

12.8 

27.9 

1.72 

。.033

。.079

。.193

。.413

1.69 

4.50 

8.68 

12.5 

27.3 

3500 

3500 

3500 

3500 

3500 

3000 

3000 

2500 

2200 

6500 

6500 

6500 

5600 

4600 

3600 

3300 

3000 

2700 

8500 

7300 

6500 

5600 

4800 

4000 

3800 

3500 

3000 

14000 

10000 

10000 

7500 

7000 

5600 

5000 

4500 

4000 

• CSF Series 

14 

17 

20 

25 

32 

40 

45 

50 

58 

1阳ble 126-1 

0.034 

0.197 

0.081 

。.421

1.72 

4.59 

8.86 

12.8 

27.9 

0.033 

0.079 

0.193 

。.413

1.69 

4.50 

8.68 

12.5 

27.3 

3500 

3500 

3500 

3500 

3500 

3000 

3日00

2500 

2200 

6500 

6500 

6500 

5600 

4600 

3600 

3300 

3000 

2700 

8500 

7300 

6500 

5600 

4800 

4000 

3800 

3500 

3000 

10000 

10000 

750日

7000 

500日

4500 

400日
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• CSG Series 

14 

17 

20 

25 

32 

40 

45 

50 

58 
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47.8 46.8 1900 2400 2800 3500 65 

(N伽) 1. Momenlofi酬ia: l=tG回
2. See "Engineering data" on Page 12 for details of Ihe terms. 

47.8 46.8 1900 2400 

(Note) 1. Momenl of i酬ia: l=tGD' 
2. See "Engineering da恼.on page 12 forde恒ils oflhe 恒nms.

3. The value of aliowable m回 momen国ryto同ue is limiled by the国nsmission to同ue of Ihe unil. (See 恒ble 138斗， 2 on p.138.) 
4. When using LW series, see Ihe 1阳nsmission 10叫ue of the unitσi1ble 138-3, 4 on p.138) forlhe aliowable maximum momenlary lorque 
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You 臼n download the CAD files from our website: harmonicdrive.net 
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Y-Z 

3 (5ize 17) 

2-M3x4 (5ize 14) 

2-M3x6 (5ize 17) 

5hape of the wave generator hub for size 
14 and 17 (no keyhole) 

Q 

• i 

。

The shape on the output side 
口fsize 65 

Enla咱ed view of the input side 

(N口te) N口te that the length of the path of ∞n阳cl of the bolt will be within the depth of the female screw. If the length exceeds the size indicated 
by the symbol, Z, it will damage the flexspline. 

• The shape ollhe oulpul 由ange may vary depending on Ihe size. Con恒CI us for details. • Check Ihe confirmation drawing lor de 国ils ollhe sizes 
• See Fig. 040-3 on Page 40 for Ihe shapes ollhe wave generalor. The dimension lolerances Ihal a用 nol 叩eci而回 vary depending on Ihe manufacluring melhod 

Please check Ihe ∞n白rmalion drawing or∞n国CI us lor dime nsion tolerances nol shown on Ihe drawing 

Fig.128-1 

E.] i 11 t:l .!d [.] .!Ë …· 
~口l

[;j_rnJ i l!l ir~ f'''('] 

甲A 73 79 93 
B* 41 '0.9 45 '0 .9 45.5 ',., 

c 34 37 38 
CSG Series 

7~.4 8 ~.4 7.5 'oA 
CSG-LW Series 

D* 
CSF Series 
CSF-LW Series 

7 ?o.8 a?o.9 7.5 ',., 

E 27 29 28 
F 7 8 10 
G 2 2 3 

CSGSeries 3.5 4 5 
CSG-LW Series 4 4 5 

H CSF Series 3.5 4 5 
CSF-LW Series 4 4 5 
CSGSeries 0.5 0.5 0.5 
CSG-LW Series 1.1 1.1 1.1 

L CSF Series 。 .5 1.1 1.1 
CSF-LW Series 1.1 1.1 1.1 

M1 9.4 9.5 9 
M2 

CSGSe时es

CSG-LW Serles 
18.5 20.7 21.5 

N~.1 CSF Series 
CSF-LW Series 17.6 19.5 20.1 

申。 h7 56 63 72 
CSGSeries 56 62 70 
CSG-LW Series 54.6 61.6 69.6 

φP CSF Series 55 62 70 
CSF-LW Series 54.6 61.6 69.6 
CSGSeries 42.5 49.5 58 
CSG-LW Series 40.5 47.5 55.5 

φQ CSF Series 42.5 49.5 58 
CSF-LW Series 40.5 47.5 55.5 

φR1 H7 11 10 14 
φR2 H7 
申S 8 7 10 
φTh7 38 48 56 
φU H7 6 8 12 

V 13.8 :'.1 
WJs9 4 

x 23 27 32 
Y 6 6 8 
z M4x8 M5川口 M6x9 
a 1 4 1.5 

qlb 65 7才 82 
CSGSeries 8 8 8 
CSG-LW Series B 8 8 

c 
CSF Series 6 6 6 
CSF-LW Series 6 8 8 

申d 4.5 4.5 5.5 
申e 38 45 53 

CSG Series 8 8 8 
CSG-LW Series 6 8 8 
CSF Series 6 6 6 
CSF-LW Series 6 8 8 

g M4 M4 M5 
h 29.0'0.50 34.5'0.80 40.64'1.14 

550 556 567 
φk 31 38 45 

m 10 10.5 15.5 
21 .4 23.5 23 

CSG Series 
CSG-LWSe时es

1.1 0.8 
俨

CSF Series 
2 2 2.4 

CSF-LWSer阳

φy 14 18 21 
C5G 5eries 0.52 0.68 0.98 
C5G-LW 5eries 0.32 0.46 0.64 

Mass (kg) 
C5F 5eries 0.52 0.68 0.98 
C5F-LW 5eries 0.32 0.46 0.64 

(n口te1) the dimension in pa阻nthesis is for reduclion rati口 30.

• *The B, D, and t values indicate relative position of individual gearing 
∞mponents (wave generator, f1exspline, circular spline). Please strictly 
adhere to these values when designing your housing and mating parts. 

f'..!õl ~}'~ ~r.] ~!õl ~1'] ~1:1 

107 138 160 180 190 226 

52 ',., 62 ',., 72.5 ',., 79.5 '1.2 90 '1.3 104.5 ',., 

46 57 66.5 74 85 97 

6 ~.5 5~.e 6~.6 5.5 '0.6 5~.6 7.5 '0.9 

6 ~1.0 5 ~1 咱 6 ~1.1 5.5 '1.2 5 ~1.3 7.5 '1.3 

36 45 50.5 58 69 77 
10 12 16 16 16 20 
3 3 4 4 4 5 
5 5 5 6 6 6 
5 4.5 4.5 6 6 6 
5 5 5 6 6 6 
5 4.5 4.5 6 6 6 

0.5 1.5 1.5 
1.1 1.2 1.6 1.6 1.5 
1.1 1.2 1.6 1.6 1 1.5 
1.1 1.2 1.6 1.6 1 1.5 
2 15 5 6 8 10 

21.6 23.6 29.7 30.5 34.8 38.3 

20.2 22 27.5 27.9 32 34.9 

86 113 127 148 158 186 
85 112 123 147 157 185 
85 110 124.5 143 155 183.4 
85 112 123 147 157 185 
85 110 124.5 143 155 183.4 
73 96 109 127 137 161 
71 91.1 103 123 130 155 
73 96 109 127 137 161 
71 91.1 103 123 130 155 
20 26 32 32 40 46 

15 20 24 25 32 38 
67(68 90 110 124 135 156 

14 14 14 19 19 22 
16.3 :'.1 16.3 :'.1 16.3 俨 1 21.8 ;,0.1 21.8 :'.1 24.8 :'.1 

5 
42 
8 

M8川2

1.5 
96 
10 
10 
自

10 
5.5 
66 
10 
10 
B 
10 
M5 

53.28'0.99 
580 
58 
20 
29 

1.4 

2.8 

26 
1.5 
1.1 
1.5 
1.1 

5 5 6 6 6 
55 68 82 84 100 
8 8 8 8 8 

M10x15 M10x15 M12x18 M14x21 M16x24 
1.5 2 2 2 2.5 
125 144 164 174 206 
12 10 12 14 12 
12 10 16 18 16 
12 B 12 12 12 
12 10 16 18 16 
6.6 9 9 9 11 
86 106 119 133 154 
12 10 12 14 12 
12 10 16 18 16 
12 B 12 12 12 
12 10 16 18 16 
M6 M8 M8 M8 M10 
571 AS568-042 5100 5105 5125 

5105 5125 5145 5155 5180 
78 90 107 112 135 
27 34 36 39 46 
37 39.5 45.5 53 62.8 

1.4 3.3 3.5 2.2 3.4 

3 5.5 6.1 5 6.8 

26 32 32 32 40 
3.2 5.0 7.0 8.9 14.6 
2.2 3.5 5.1 7 11.3 
3.2 5.0 7.0 8.9 14.6 
2.2 3.5 5.1 7 11.3 

• Wave generator is removed when the product is delivered 

• C5F & C5G-LW available in sizes 14 to 45. 

Table 129-1 
Unit: mm 

::lõl 

260 
115 ',., 

108.5 

6.5 '0.9 

6.5 '1.3 

84.5 
24 
5 
6 
6 
6 
6 

1.5 
1.5 
1.5 
1.5 
10 
4 

44.6 

40.9 

212 
210 

208.4 
210 

208.4 
186 
180 
186 
180 
52 
142 
44 
177 
24 

27.3 俨2

8 
110 
8 

M16x24 

2.5 
236 
8 
12 
8 
12 
14 

172 
8 
12 
8 
12 

M12 
5135 
5205 
155 
56 

66.5 

3.9 

7.6 

48 
20.9 
16.2 
20.9 
16.2 
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':li丽m丽而~阴阳I面T再回 ... See "Engineering dala" for a descriplion 01 terms. Table 150-1 
Unt: X10~rad (arc'min) 

lmJ!Õl 
[;lffi æ w !'II] ~ ~~ tllI1õXõiõl 

~自由rumil

S恒ndard 5.8 4.4 4 .4 4 .4 4 .4 

30 
product (2) (1.5) (1.5) (1.5) (1.5) 

Special 2.9 2.9 2.9 
product (1 ) (1 ) (1 ) 

S国ndard 4.4 4.4 2.9 2.9 2.9 2.9 
product (1.5) (1.5) (1 ) (1 ) (1 ) (1 ) 

500rm。由
2.9 2.9 1.5 1.5 1.5 1.5 Special 

product (1) (1 ) (0.5) (0.5) (0.5) (0.5) 

E"回回南回('iT;l理... See "Engineering da国" lor a descriplion of lenms. 
Table 150-2 

• The values in Ihis 恒ble are releren四 values. The minimum value is approximalely 80% ollhe displayed value 

Rt百四盯霄盲目π目回冒 ... See "Engineering dala" for a descriplion of恒nms. As Ihe values in Ihe 国ble belowva叩 depending on Ihe use ∞ndilions， 
uselhem as 陪怡陪nce values. Table 151-2 

Unit: Ncm • C5G 5eries 

回回 Size 14 17 20 25 盟 40 圈盟 58 盟·
「一一一百一一一一「一耳:5一一「一百一一18.百一I一----rr一一下一 34 I 一百于一下一 85 I 一一二一一下一一二一一下一一工=-----i

Em帽曹鸭"帽':r:rI冒冒~ 80 

100 

120 

160 

See "Engineering da国" for a descriplion ollenms. 
Table 150-3 

• C5F 5eries 
Table 151-3 
Unit: Ncm 

阴阳… 14 17 20 25 32 40 45 50 58 65 

I 30 I 6 .4 I 9.3 I 15 I 25 I 54 I 一|一|一|一|一|

因
ω

一
回
一
回
一
回

E(!!i':Jt .lIm I;iUi画E主
E理帽阴阳市帽用冒用- See "Engineering data" for a descriplion 01 tenms. As the values in the 恒ble belowva叩 depending on the 

use conditions, use them as 陌阳明白 values
Table 1制呐

Unit: See "Engineering data" for a descriplion 01 恒rms. • C5G 5eries Table 150-4 

阴阳圄 14 17 20 25 32 40 45 盟盟理·

80 

100 

120 

160 

• C5F 5eries 
Table 1 利而

Unit 

回…E国 14 17 20 25 32 40 圈盟 58 盟·
I 30 I 2.再;画 .2 I 11 I 23 

ω
-
m一
四
面
一
悯

* The values in this 国blea陪陪，fe用nce values. The minimum value is approximalely 80% 01 the displayed value. 
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-E在1网E回ßiT面.!iTìi1fI司_.. • No-Ioad running torque for a reduction ratio of 100: 1 See "Engineering da恒" for a description of terms. 

• CSG Series 
Table 132-1 

Unit: Nm 

10000 Graph 133-1 

Input speed: 1000rpm Input speed: 500rpm 

TEZ) 

l ζ丘之』之』ζ=-
r气、 -忏-

1000 

85 
58 

~L~ 40 -, 

32 

25 

20 
7 
4 

• CSF Series 
Table 132-2 

Unit: Nm 

。
-1 日 10 2口 30 40 

Ambient Temper咀』用('C)

Input speed: 2000rpm 

-:ß回目rme.{面1画面lfI司_.. 10000 Graph 133-3 
See "Engineering data" for a description of tenms 

?、

气气、 、、..::::E之=:::-- t:-习

h、、、- 民~二?忏- - t----I 
1 

叫 1

• CSG Series 
Table 132-3 

Unit: Nm 

@2ES 

85 
58 
50 
45 "1 40 _~ 

32 

25 

20 
7 
4 

• CSF Series 
Table 132-4 

Unit: Nm 

EE由百而盲Tililhhll.[画画丽丽~… 0.1 -10 0 10 20 30 40 
Ambient Temper回ture ('C) 

No load running to叫ue indicates the torque which is needed to 
rotate input of the gear, "Wave Generator", with no load on the 
output side (Iow speed side). 

Measurement condition 

1∞∞ 
_.-…-吨. -

飞、~二E之二主- :r-:::: 口-

~、4 民~ -t---

1 
1 

10∞ 

。
N
=四

届
国
国
H喃
喃
E
E
E
7
4

0.1 .10 10 20 30 40 
Ambient Temperatu阻 F恒)

Input speed: 3500rpm 

1∞00 
Graph 133-4 

1000 

EZ 1∞ 
E E 

飞毛?、

阳、 r--:::: 卜~

、、、 、、、~ t--
…-

国

器

;:2 

0.1 
-10 0 10 20 30 40 

Ambient Temper回阳陪 F咀)

Table 132-5 
叮he咽l阳川崎graphare 8'晴ragevalues雨""盹

-:::S íif百T百~……………... 
Measurement condition Table 134-1 The e而ciency varies depending on the following conditions. 

• Reduction ratio 
• Input rotational speed 
• Load to同ue

• Temperature 
• Lubri臼tion (Type and quantity) 

*Con国ct us for oil lubrication 

• Compensation Value in Each Ratio 

No-Ioad running to町ue of the gear varies with ratio. 
The graphs indicate a value for ratio 100. 
For other gear ratios, add the compensation values 
from table on the right. 

Compensation value for no-Ioad running torque 
Table 132-6 
Unit: Ncm 

ml!õ: 
~II] ~il] [:II] i J'..{I] ilõ!l] 

EOlm 
14 2.5 1.1 0.2 
17 3.8 1.6 0.3 -0.2 
20 5.4 2.3 0.5 -0.3 -0.8 
25 8.8 3.8 0.7 -0.5 -1.2 
32 16 7.1 1.3 -0.9 -2.2 
40 12 2.1 -1.5 -3.5 
45 16 2.9 -2.1 -4.9 
50 21 3.7 -2.6 -6.2 
58 30 5.3 -3.8 -8.9 
65 41 7.2 -5.1 -12 

• Efficiency compensation coefficient 

If the load torque is lower than the rated torque, the e仔iciencywill
be lower. Calculate the compensation coefficient Ke from Graph 
134-1 to calculate the efficiency using the following example. 

Calculation Example 

Efficiency 1'] (%) under the following ∞ndition is calculateed from 
the example of CSF-20-80-2A-GR. 
Input rotational speed: 1000 rpm 
Load torque: 19.6 Nm 
Lubrication: Grease lubrication (Harmonic Grease SK-1A) 
Lubricant temperature: 200C 
Since the rated to町ue of size 20 with a reduction ratio of 80 is 34 
Nm (Ratings: Page 127), the to叫ue ratio αis 0.58. 
(α =19.6/34=0.58) 

• The efficiency compensation coefficient is Ke=0.93 from Graph 
134-1. 

• Efficiency 1'] at load to叫ue 19.6 Nm: I']=Ke 'I']R=0.93 x 78=73% 

-27-

Installation Based on 阻∞mmended tole阻nce

Load 
b同ue The 阳ted to同ue shown in the 阻ting 恒ble (see page 126 and 127) 

l|HamoniCGmasesm 
Gr曹ase Name 

Lubricant lubrication I Haπnonic Grease SK-2 
Quantity I Recommended quantity 

Efficiency compensation coefficient Graph 134-1 

1 目。

306 
305 
且 0.4

303 
。

To同ue ratio 

• Efficiency compensation coefficient Ke=1 holds when the load torque is 9陪ater

than the rated torque. 

-28-



• Efficiency at rated torque (Size 14) 

Ratio 30 

100 

90 

80 

?ft. 
E70 

.~ 60 
E 
ω50 

40 

30 

Graph 135.1 

500rpm 
1 口oOoOormprn 
2000mm 
3500rpm 

。国3%

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 50, 80 

100 
Graph 135.2 

90 

51000OrOprpry1 m 
200日rpm
3500rpm 

口国3%

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

• Efficiency at rated torque (Sizes 17 to 65) 
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Ratio 30 

100 
Graph 135.4 

90 

80 

30 

Ratio 50 

100 

90 

5∞rpm 80 
1oo0rpm 
2000rpm _ 
35()()rPm ;j 70 

0=3% 

言 60
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!E: 50 w 

40 

30 

Graph 135.5 

500甲m
1oo0rpm 
2oo0rpm 
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0=3% 

20 
:10 0 10 20 30 40 

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 120 

100 

90 

80 

Graph 135.7 

500rpm 
1oo0rpm 
2oo0rpm 
3500rpm 

0=3% 

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ambienl Temperalu陪 ("C)

Ratio 160 

100 

90 

Graph 135.8 

500rpm 
1oo0rpm 
2oo0rpm 
3皿Orpm

。因3%

10 20 30 40 

Ambienl Temperalure ("C) 

E E 

Ratio 100 

100 
Graph 135-3 

90 

l J/夕劣52310005D0D∞m0Omr甲mpm m m 

;;C俨'

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 80, 100 

100 
Gr窗ph 135-6 

90 

80 

500rpm 
10口Orpm

2000rpm 
3500rpm 

言 60
8 
E w 

0=3% 

20 
:10 0 10 20 30 40 

Ambienl Temperalu陪 ("C)

Ap陪cision cross roller bearing is built in the unit type to di陪ctly
support the externalload (output flange). 

Check the maximum moment load, life ofthe bearing and static 

safety ∞efficient to fully bring out the pe斤'ormance of the uni t type. 

See Pages 30 to 34 of "Engineering data" for each calculation 

formula. 

• Checking procedure 

(1) Checking the maximum moment load (Mm时

Calculate m田imum momenlload (M ma均- Maximum momenlload (M m叫主 allowable momenl (Mc) 

(2) Checking the life 

Calculale Ihe radialload (Frav) and Ihe average 阻ialload (Fæ'吟-
Cal四lalelhe 阳dialload ∞efficienl (x) and Ihe 田ialload

∞efficienl(y). 

(3) Checking the static safety coefficient 

Calculale Ihe s恒llic equivalenl radial load coefficienl (PO) Checklhe s幅lic safety ∞efficient ('创

• Output bearing specifications 

The specifications of the cross roller are shown in Table 136-1. 

Specifications CSG Series/CSF Series 

~ 
。何~ ~_t_mi_ 

rtmw;"Inrnll':ri 

t:im æ R - I:~II口mõ l

C lef,l 
町1 阿1 l:Himl lml l:Himl lml 

14 。.035 0.0095 47 480 60.7 620 

17 0.0425 0.0095 52.9 540 75.5 770 

20 0.050 0.0095 57.8 590 90.0 920 

25 0.062 0.0115 96.0 980 151 1540 

32 0.080 0.013 150 1530 250 2550 

40 。.096 0.0145 213 2170 365 3720 

45 0.111 0.0155 230 2350 426 4340 

50 0.119 0.018 348 3550 602 6140 

58 0.141 0.0205 518 5290 904 9230 

65 0.160 0.0225 556 5670 1030 10500 

* Basic dynamic raled load is a cons幅nl radial load whe阻 Ihe basic dynamic raled lile of CRB is 1 x 106 rotalions 
* Basic S'国世C 阳led load is a s国llic load whe陪 Ihe value 01 momenl rigidily is Ihe ave田ge value目

* The value ollhe mo町1enl sliffness is Ihe aver回gevalue.

Re∞mmended tolerances for assembly Fig , 137-1 

~tm 
m口i'iT"lifIr.m: 1

I ~ r.l 

~ lmíii: 
41 4.2 

64 6.5 

91 9.3 

156 16 

313 32 

450 46 

686 70 

759 77 

1180 120 

1860 190 

Table 136-1 

M口li'mliiImIílit'm

叫 o Nm/rad kgfml arc min 

4.38 

7.75 

12.8 

24.2 

53.9 

91.0 

141 

171 

283 

404 

1.3 

2.3 

3.8 

7.2 

16 

27 

42 

51 

84 

120 

Table 137-1 

Unil: mm 
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For peak performance ofyour gear, maintain the recommended tolerances shown in Figure 137-1 and Table 137-1. 

Recommended tolerances for installation 

Re∞mmended Tolerances for Assembly 

• The value in Ihe pa陪nlheses indicales Ihal inpul (wave generalor) is a solid wave generalor. 

-H商用l用 it.lIF.ht.1丽丽丽丽m丽而

Output flange side 

Caseside 

CSG series: Installation of output flange side and transmission torque 

Fig.137-2 

Table 137-2 
Unit: mm 

Fig.138-1 

Table 138-1 

E-国国 14 17 20 25 32 40 45 50 盟-
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(Table 138斗， 138-2/Notes) 
1. The material of the thread must withstand the clamp to叫ue.
2. Re∞mmended bolt: JIS B 1176 socket head cap screw I Strength range: JIS B 1051 over 12.9. 
3. li口同ue coefficient: K=0.2 
4. Clamp coefficient: A=1.4 
5. Tightening friction coefficient 11=0.15 

CSF series: 80lt connection to output flange and resulting transmission to町ue

CSF series: 80lt connection to output flange and resulting transmission to问ue

(Table 139-1 , 139-21No怡的
1. The material of the thread must withstand the clamp t口同ue
2. Recommended bolt: JIS B 1176 socket head cap screw I Strength range: JIS B 1051 over 12.9. 
3. li口同ue coefficient: K=0.2 
4. Clamp ∞efficient: A=1 .4 
5. Tightening friction ∞efficient 11=0.15 

• Precautions On installing the load to the output flange (Sizes 14 to 25) 

As the distance (see the size symbol "L" in Figure 128-1 on Page 128) 
between the oil seal on the output flange periphery and the edge of the 
output flange (rotor) is short for the gear units sizes 14, 17, 20 and 25, the 
load may interfere with the oil seal. Produ四 a design so that the load 
cannot be applied to the oil seal. 

Table 139-1 

Table 139-2 
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• Motor mounting flange 

A motor mounting f1ange is required for installing a motor. The 
recommended size and precision of the basic pa叫 ofthe motor 
mounting f1ange is shown in Table 140-1. 

Grease lubrication is standard for the CSF/CSG gear units. 
Harmonic Grease SK-2 is for sizes 14 and 17, and Harmonic 
Grease SK斗A is for sizes 20 to 65 (Harmonic Grease 48 NO.2 
for the cross roller bearing). Harmonic Grease 48 NO.2 is also 
available for long-life and for use in a wide temperatu陪 range.

(see "Engineering data" for the specifi臼tions of the grease). 

See table below for recommended housing dimensions. These 
dimensions must be maintained to prevent damage to the gear 
and to maintain a proper 9陪ase cavity. 

Table 140-1 
Unit: mm 

• Installation procedure 
As shown in Figures 141-1 and 141-2, there a陪 two basic procedures to install a motor. Select the installation procedure by the diameter of the 
pilot hole on the motor mounting surface. Table 141-1 shows the selection standa时 by the diameter of the pilot hole on the motor mounting su巾ω.

Recommended housing dimensions 

Fig.142-1 

Table 142-1 
Unit: mm 

Table 141-1 
Unit: mm 

'酬-皿 14 17 20 25 32 40 45 50 58 65 

a.. I 3 
仙 I 16 

• Horizonlal and ver1ical: when the wave generator is below 
**Verti田1: when the wave generator is abo'四

Fig.141-1 

L如牛一)

Fig , 141-2 

• Precautions on assembly 

It is extremely important to assemble the gear a∞urately， in proper 
sequence. Perform assembly based on the following pre臼utions.

Precautions rega时ing the wave generator 
1. Avoid applying undue axial force to the wave generator during 

!~~tallation. Ro~at!ng t~e :~ave g~nerator bearing while insert ing 
it is re∞mmended and will ease the process. 

2. If the wave generator does not have an Oldham ∞upling ， e刘 ra
care must be given to ensure that concentricity and inclination 
are within the specified limits (see "Installation accuracy" of each 
series on Page 137). 

Other precautions 

1. Is the f1atness of the mounting surface poor or distorted? 
2. Is any embossment of the screw hole area, burr or trapped foreign 

matter found? 
3. Have chamfering and relief working of the ∞rner been pe斤。rmed to 

prevent interference with the area of installation of the unit? 
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Installation procedure-1 

。) Install the mounting f1ange on the motor mounting surface. 

(2) Install a wave generator on the motor output shaft. 

(3) Install the main unit. 

• Other precautions 

FiII the gap between the wave generator and the input cover (motor 
flange) with grease to use the wave generator facing upwa时 or
downward (see Figure 048-3 on Page 48) 

zg军……
Sea刮ling i陆s needed to maintain the high du阳bility of the gear and 
p陪内iventg陪ase 1陆eak阳:age

Installation procedure-2 

(1) Install the mounting f1ange on the main unit. 
(2) Install a wave generator on the motor output shaft 

(3) Install the mounting f1ange (main unit) on the motor mounting 
surface. 
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Rust-prevention 

Although Harmonic Drive gears ∞mewithsome ∞rrosion 
protection, the gear can 阳st if exposed to the environment. 
The geare.对ernal surfaces typically have only a temporary 
∞rrosion inhibitor and some oil applied. If an anti-rust product 
is needed, please contact us to 陪view the options. 

Sealing area and the recommended sealing method 
for the unit type Table 142-2 

r.:.-，;哩[;Ij哩liL!llilil!mm
1 ~<mi.jllill ts:1 I[. r:r; 1 

~ 

Pass-through hole in the center 
Use O-ring (supplied with product) 。f the output flange and the 

Output output flange mating face 
side Sc阳，w lock agent with sealing e何'ect

Spannersc陪warea (LOCTITE@ 242 is 陪∞mmended)

Flange mating face Use O-ring (suppli国 with product) 

Input Please select a motor which has an 
side Motor output shaft 。iI seal on the output shaft 

-E罚雨'可Z写贸百百~…

Although Harmonic Drivelll> gears come with some corrosion 
protection, the gear 臼n rust if exposed to the environment. The 
gear external surfaces typically have only a temporary corrosion 
inhibitor and some oil applied. If an anti-rust product is needed, 
please contact us to review the options. 
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Application 
Multi才oint Robot Fig.143-1 

e亏当

Horizonlal Multi Arm Robot Fig.144-1 

e 、
*Foru国go回 this inslallation e:阻mple， s回ling is 用quired to P陪ventg陪a睡 10.阳go

Direct Connection to a Servomotor Fig.144-2 

Optional Input Shaft Fig.144-3 

CSF/CSG-2UJ with optional input shaft 

'Con国ct us forde国ils
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Features 

Configurations 

The SHG/SHF gearheads are available in 4 variations allowing 
the customer to choose the best configuration for their 
application. 

• La咱e-diameter hollow shaft: (2UH) 
• Input shaft (2UJ) 
• Easier to use: Simplicity unit (2S0) 

Hollow shaft simplicity unit (2SH) 

Structure of the SHG/SHF series gear unit 

CRB 

Oulpul shaft 

Input shaft 

Flexspline 

CRB 

白雪些国ne
(output shaft) 

Relaining bolt 

Hollow shaft (2UH) 

CRB inner ring 

Wave 
generator 

CRB outer ring 

CRB inner ring 

CRB outer ring 

SHG/SHF series gear units 

The SHG/SHF series gear unit is an easy-to-use gearhead solution. 
An accurate, highly rigid cross roller bearing is built in to directly 
suppo时 the externalload. 

Features 

• Zero backlash 
• Large bore with hollow through hole 
• Input shaft option available 
• Flat shape，∞mpact and simple design 
• High-to叫ue capacity 
• High stiffness 
• High-positional and rolational accuracies 
• Coaxial input and output 

Series 

SHG: high torque 
.To同ue capacity has been improved by 30% ∞mpared to the SHF 

series 
• The life has been improved by 43% (10,000 hours) compared to 

the SHF series. 

SHF: standard tl口同ue

• Reduction ratio of 30:1 added for high speed. 

CRB 

Oulpul shaft 

Input shaft 

Flexspline 

CRB 

E壁空国堕
(output shaft) 

Relaining bolt 

Input shaft (2UJ) 

Simplici!y unil (2SH) 

CRB inner ring 

Wave 

CRB outer ring 

CRB inner ring 

旦旦咀旦旦旦壁
(由xed part) 

CRB ouler ring 

Fig.228-1 

• CRB: Cross roller bearing 
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