
Features 

CSD Gear Units 
Available in two form factors , the CSD series gear units offer zero backlash while remaining lightweight and compact 
These units are ideal for humanoid robots , aerospace, semiconductor equipment and many other critical applications 
Ratios available are from 50: 1 to 160: 1 

Features 

• Zero backlash 
• Compact design 
• Hollowsha仕 (2UF only) 

• High-Ioad capacity 
• Lightweight 

Structure of CSD Gear Unit 

-57-

Oulpul flange 

Cross roller 
bearing 

CSD-2UH 

Circular Spline 

Wave Generalor 

Flexspline 

Oulpul flange 

Cross roller 
bearing 

Fig.210-1 

CSD-2UF 

Circular Spline 

Wave Generalor 

Flexspline 

Ordering Code 

CS0-20- 100- 2UH SP 

Table 211-1 

~ [;Jflll læm1Il W;rU;]J remmtmpmmmmu;m 
14 50 100 2UH= Unil Iype Blank= Slandard producl 
17 50 100 (Size 141050) SP = Special specificalion code 
20 50 100 160 2UF= Hollow shaft 

CSO 
25 50 100 160 (Size 141040) 

32 50 100 160 

40 50 100 160 

50 50 100 160 

* The reduction ratio value is based on the following configuration: Input: wave generato飞 fixed: circular spline , output: flexspline 

Technical Data 

-::mm冒冒冒1臼r... 
• CSD-2UH Table 211-2 

17 7300 3500 0.054 0.055 

20 6500 3500 0.090 0.092 

25 5600 3500 0.282 0.288 

32 4800 3500 1.09 1.11 

40 4000 3000 2.85 2.91 

50 3500 2500 8.61 8.78 

(N喇 Momenl of inertia: 1• G02 

• CSD-2UF Table 211-3 

17 7300 3500 0.054 0.055 

20 6500 3500 0.090 0.092 

25 5600 3500 0.282 0.288 

32 4800 3500 1.09 1.11 

40 4000 3000 2.85 2.91 

(N喇 Momenl山ertia: 1= + G02 
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E 亘sions CSD-2U 圃， E 盟sions CSD-2U .. 
Fig.212-1 Fig.213-1 

w-x 

~ 
r;sm i l'l! irj I!l. I$l ~. ~!Il 

甲A h7 70 80 90 110 142 170 

B 22 22.7 26.8 31.5 37 45 

C 0.5 0.5 2.3 2.1 2.8 6.5 

甲D H7 48 56 64 80 106 132 

甲E H7 11 15 20 24 32 40 

甲F 9 9 18 22 29 37 

甲G H7 30 34 40 52 70 80 

甲H 49 59 69 84 110 132 

甲 I h7 70 80 90 110 142 170 

J 4.9 5 .4 4.8 5.5 6 7 

K 2.5 2.5 2.5 3 3 3 

L 12.9 13.4 16.8 19.5 22 27 

M 2.8 '8 2 2.8 'S' 2.8 'S' 3 .4 'S' 3.5 'S' 3.6 '8 2 

N 4-81 5-81 5.2 8, 6.38 , 8.68 , 10.38 , 

甲OCPCD) 17 21 26 30 40 50 

P 4 4 4 4 4 4 

Q M3 M3 M3 M3 M4 M5 

甲RCPCD) 64 74 84 102 132 158 

s 6 8 8 10 10 10 

甲T 3.4 3 .4 3.4 4.5 5.5 6.6 

甲UCPCD) 42 50 60 73 96 116 

V 8 10 8 8 8 12 
叭/ M3x5 M3x6 M4x8 M5x8 M6x10 M6x10 

X 34.5xO.80 38.0x1.50 S48 S60 S80 S100 

Y 49.0x1.50 59 .4x1 .20 S70 S85 S115 S140 

甲Z 38 45 53 66 86 106 

Mass (kg) 0.50 0.66 0.94 1.7 3.3 5.7 
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* Please refer to the confirmat旧n drawing for detailed dimens旧ns

* See Fig 口 64-2 on Page 064 for the wave generator form factor 

Table 213-1 
Unit: mm 

* Please refer to the confirmation drawing for detailed dimensions 

* See Fig 口 64-2 on Page 064 for the wave generator form factor 

Table 212-1 
Unit: mm 

s;mmm r;sm i l'll irj I!l. ~ ~. ~!Il 1;1. 

甲A h7 55 62 70 85 112 126 157 

B 25 26.5 29.7 37.1 43 51.7 62.5 

C 23 24.5 27.7 34.1 40 47.7 58.5 

D 2 2 2 3 3 4 4 

E 0.5 0.5 0.5 0.5 1 1 1 

甲F h7 42.5 49.5 58 73 96 108.5 136 

甲G H7 11 15 20 24 32 40 50 

甲H H7 11 11 16 20 30 32 44 

甲 I H7 12 14 18 24 32 36 48 

甲J 31 38 45 58 78 90 112 

甲K h7 55 62 70 85 112 126 157 

L 5 5 5 5.5 5.5 6 7 

M 1.7 'S' 1.7 'S' 1.7 '8 2 2.6 '8 2 2.5 'S' 3.4 'S' 3.2 '8 2 

N 14.8 16.3 18.8 23.7 30.6 36.5 44.3 

。 4X1 5 -~ 1 5.2 8, 6.38 , 8.68 , 10.38 , 12.78 , 

甲PCPCD) 17 21 26 30 40 50 60 

甲QCPCD) 49 56 64 79 104 117.5 147 

R 6 10 12 18 18 18 22 

甲S 3.4 3.4 3 .4 3.4 4.5 5.5 6.6 

T 4 4 4 4 4 4 4 

U M3 M3 M3 M3 M4 M5 M6 

甲VCPCD) 25 27 34 42 57 72 88 
叭/ 10 8 8 8 10 10 10 

X M3x7 M5x8 M6x9 M8x12 M8x12 M10叫5 M12叫8

甲Y 38 45 53 66 86 106 133 

Z 3 3 3.5 4.5 5 6.5 7.5 

Mass (kg) 0.35 0.46 0.65 1.2 2.4 3.6 6.9 

·由于零部件的制造方法(铸造、机械加工)不同，公差也存在差异。关于没有注明公差的尺寸，如需了解公差范围，请咨询本公司或授权代理商。

'直噩噩IriI回I;lïlï!Ui;lïi' See "Engineering data" for a description of terms 
Table 214-1 

ER四目相眼冒.，See "Engineering data" for a description of terms 
Table 214-2 

·由于零部件的制造方法(铸造、帆，械加工)不同，公差也存在差异。关于没有注明公差的尺寸，如需了解公差范围，请咨询本公司或授权代理商。
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Ap陀cision cross roller bearing is built in the gear unit to directly suppo同 the externalload (output flange).Check the maximum moment load , 
life of the bearing and static safety coefficient to 仙lIy bring out the pe厅Ormance of the unit type. See Page 030 to 034 of "Engineering data" 

for each calculation formula 

Table 214-3 
See "Engineering data" for a description of terms EE噩噩tmr:1UjiU#J#盟

• Checking procedure 

(1) Checking the maximum moment load (Mmax) 
T2 

Maximum moment load (M max) 三副lowable moment (Mc) 

(2)Checking the life 

C副 culate the radialload (Fra叫 and the average axialload (Fæ叫

Calculate the maximum mom凹t load (M max) 
K1 

C副 culate the radialload coe仔阳ent (x) and the axialload 
coeffk:ient (y) 

K2 

(3) Checking the static safety coefficient 

Calculate the 5t副 c equl'V副 ent radial load c但.ff k:ient (Po) 

K3 Reduclion 
ralio 
50 Check the 5tatic 5alety coefficient. (15) 

81 

• Output bearing specifications 

The specifications of the cross roller bearing are shown in Table 220-1 and -2 

Table 220-1 
Pltcoh f aclrmc||e |edr la [tJill'!i!ll I:JrnIIilm'[rml mrnl ~lmI'li1;lÍä"，.，，，，.oilmml~ri 剧|口wable

lm'nI I!I!: R I :E!!lIiI!NjTi!ijlIil旧1!i!!òlmml:_:mr.EI~i!imI!i!!òlmml:" !IIiiI liIliiI m l ;m imlll1l mml :8 

lIIin lIIin 
lIi'iI liIliiI rEmlmIIII lIIin lIIin m m liIl liIl lIIiDIImlÖI 

14 0.035 0.0095 47 480 60.7 620 41 4.2 4.38 1.3 10.1 6.74 

17 0.0425 0.0099 52.9 540 75.5 770 64 6.5 7.75 2.3 11.3 7.58 

20 0.050 0.0102 57.8 590 90 920 91 9.3 12.8 3.8 12.4 8.28 

25 0.062 0.0130 96.0 980 151 1540 156 16 24.2 7.2 20.5 13.8 

32 0.080 0.0144 150 1530 250 2550 313 32 53.9 16 32.1 2.15 

40 0.096 0.0151 213 2170 365 3720 450 46 91 27 45.6 3.05 

50 0.119 0.0192 348 3550 602 6140 759 77 171 51 74.4 4.99 

• CSD-2UH 

82 

Reduclion 
ralio 

100 or more 

K2 

K3 

K1 

81 

82 

Pltcoh f aclrmc||e |edr la [tJill'!i!ll I:JrnIIilm'[rml mrnl ~lmI'li1;lÍä"，.，，，，.oilmml~ri 1~ r'iTi'i'm'ñEJUi~"'il_!1I_i1i*.:it# il 剧|口wable

lm'nI I!I!: R I :E!!lIiI!NjTi!ijlIil旧1!i!!òlmml:_:mr.EI~i!imI!i!!òlmml:" lImI liIliiI m l ;m imlll1l mml :8 

lIIin lIIin 
lIi'iI liIliiI rEmlmIIII lIIin lIIin m m liIl liIl lIIii1IIm!1 

14 0.050 0.0118 57.8 590 90 920 91 9.3 12.8 3.8 12.4 8.28 

17 0.060 0.0123 104 1060 163 1670 124 12.6 15.4 4.6 22.2 14.9 

20 0.070 0.0128 146 1490 220 2250 187 19.1 25.2 7.5 31.2 20.9 

25 0.085 0.0134 218 2230 358 3660 258 26.3 39.2 11.6 46.6 31.2 

32 0.111 0.0168 382 3900 654 6680 580 59.1 100 29.6 81.7 54.7 

40 0.133 0.0215 433 4410 816 8330 849 86.6 179 53.2 92.6 62.0 

Table 220-2 • CSD-2UF * The values in this table are reference values. The minimum value is approximately 80% of the displayed value 

Table 214-5 Unit: Ncm 

See "Engineering data" for a description of terms. The values in the table below vary depending on the use conditions, 
use them as reference values 

• CSD-2UF Table 214-4 Unit: Ncm 

E望fSIiIIili阻四nu主_..

• CSD-2UH 

(Nole) 
* The ba四c dynamic raled load means a ce时ain slalic radiallo ad so Ihal Ihe ba四c dynamic raled lile 01 Ihe roller bearing is one million rolalions 
* The basic slalic raled load means a slalic load Ihal gives a cerlain level 01 conlacl slress (4 kN/mm 2) in Ihe cenler 01 Ihe conlacl area belween Ihe rolling 

elemenl receiving Ihe maximum load and Ihe orbil 
* The value 01 Ihe momenl sli忏ness is Ihe average value 
* Allowable momenl load is Ihe maximum momenl load Ihal may be applied 10 Ihe oulpul shaft. Please adhere 10 Ihese values lor oplimum pe厅ormance

The value 01 Ihe momenl sliffness is Ihe relerence value. The lower-limil value is approximale 80% 01 Ihe displayed value 
剧lowable ax旧 1 or radial load is Ihe value Ihal salislies Ihe reducer lile when eilher a genuine radialload or an ax旧 1 load is applied 10 Ihe main shafl 
(When rad旧Iload is Lr+R=Omm , and ax旧Iload is La=Omm) 

See "Engineering data" for a descript旧n of terms. The values in the table below vary depending on 
the use conditions, use them as reference values 

'E费回阴阳回回胃.m丽11- .. 

Table 215-1 Unil: Nm • CSD-2UH 

221-1 Fi 

Recommended tolerances for assembly 

Input 叭Iave generator 
Output: Circular spline 
Fixed: Flexspline 

Unil: Nm Table 215-2 • CSD-2UF 

• CSD-2UH 

叶 '1-0.010 

0.012 

0.007 

0.010 

0.025 

0.010 

0.010 

0.007 

0.010 

0.025 

a-b-c-d-e 

Table 215-3 Unil: Nm 

回…噩-…·团… 20 2…·噩… 40 50 

See "Engineering data" for a description of terms -::.f3li!íY司ßiTiIlliTì百四司_..

221-2 
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Fi 

3700 

4100 

3600 

1800 

2100 

1800 

980 

1000 

980 

450 

500 

450 

220 

260 

220 

150 

160 

88 

84 

50 

100 

160 

• 国

0.010 

0.010 

0.010 

0.010 

0.031 

0.010 

0.010 

0.010 

0.010 

0.031 

0.010 

0.010 

0.010 

0.010 

0.031 

• CSD-2UF 

a-b-c-d-e 

Table 215-4 Unil: Nm 
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For peak performance of the gear, it is essential that the following tolerances be observed when assembly is complete 
Pay careful attention to the following points and maintain the recommended assembly tolerances to avoid grease leakage 

叭角rp and deformation on the mounting surface 

Blocking of fo陀 ign matter 
Problems caused by burrs, raised surfaces and location around the tap area ofthe mounting holes 

Insufficient chamfering on the housing mount 
Insufficient radii on the housing mount 

Recommended Tolerances for Assembly 

Design Guide 

-E丽曰1 F.iIl，hEur，11iffi回iiTT:丽Ti1'iWli1ii'回国 .. • 
•••• Fig.223-1 

CSD-2UF 

Fig. 222-1 
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Oulpul flange side 

CSD-2UH 

Case side 

Table 223-1 

Installation on output flange side and resulting transmission torque 

• CSD-2UH 

• 

Table 222-1 Unit: mm 

0.028 

0.015 

0.030 

0.026 

0.012 

0.022 

0.024 

0.012 

0 口22

0.017 

0.012 

0.019 

0.015 

0.010 

0.018 

Table 223-2 • CSD-2UF 

Fig. 224-1 

a 
CSD-2UF 

a 

CSD-2UH 

EE噩噩噩mn... 

Grease lubrication is standard for the CSD-2UH and CSD-2UF 
There is no need to add or apply grease upon installation since 
the products are shipped with the grease applied 
See table below for recommended housing dimensions. These 
dimensions must be maintained to prevent damage to the gear 
and to maintain a proper grease cavity 

Recommended housing dimensions • 

Table 223-3 

• Bolt connection to housing and resulting transmission torque 

• CSD-2UH 

Unit: mm 

-Gf5冒lßi胃

Table 224-1 

* For the wave generator facing downward 
材 For the wave generator faαng upward 

Table 223-4 

• 刻-…
Number of bolls 6 8 8 10 10 10 

Boll size M3 M3 M3 M4 M5 M6 

Pilch circle m町1 64 74 84 102 132 158 

Boll lighlening lorque Nm 2.4 2.4 2.4 5.4 10.8 18.4 

Torque Iransmission Nm 80 123 140 359 743 1259 
capacity (boll only) 

• CSD-2UF 
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Sealing area and Ihe recommended sealing melhod for Ihe unil Iype Table 224-3 

r.di#l#l i#j".II.I.I'I#i*'pm1 1 ~<=tíi']ll lllial[.[S5 1 
P lIil'iIiiJS1l jTiTil 

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

Oulpul 。utput flange mating face product) 

side Screw lock agent with sealing e忏ectMounting screw area 
(Lock甘te 242 is recommended) 

Flange mating face Use O-ring (supplied with the product) 
Inpul 
side Motor output shaft 

Please select a motor which has an 
。 il 四al on the output shaft 

The following sealing mechanism is required to prevent grease 
leakage and maintain the high durabilily of the gear 

• Rotating Parts ......••.....••... Oil seal (with a spring) 
Surface should be smooth (no scratches) 

• Mating flange ...……………。-ring and seal adhesive 
Take care regarding distortion on the plane 
and how the O-ring is engaged 

• Screw hole area…….......… Screws should have a thread lock (Locktite 
242 is recommended) or seal adhesive 

(Note) If you use Harmonic Grease@4BNo.2Iubric副on ， strict sealing is required 

(Table 223-1 10 223-4/Noles) 
1. The malerial of Ihe Ihread musl wilhsland Ihe clamp lorque 
2. Recommended boll: JIS B 1176 sockel head cap screw / Slrenglh range : JIS B 1051 over 12.9 
3. Torque coefficienl: K=O.2 
4. Clamp coefficienl: A=1 .4 
5. Tighlening friclion coefficienlμ=0.15 
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