Features Ordering Code

CSD -20-100-2UH - SP
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Table 211-1

Series Special specification
14 50 100 — 2UH= Unit type Blank=Standard product
17 50 100 = (Size 14 to 50) SP = Special specification code
20 50 100 160 2UF= Hollow shaft
el 25 50 100 160 (Size 14 to 40)
32 50 100 160
40 50 100 160
50 50 100 160

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

m CSD-2UH Table 211-2
CS D Gea r U n its Rated Torque at Limit for Repeated Limit for Average  Limit for Momentary Maximum Input Limit for Average Moment of 5]
Size Ratio 2000rpm Peak Torque Torque Peak Torque Speed (rpm) Input Speed (rpm) Inertia T
Available in two form factors, the CSD series gear units offer zero backlash while remaining lightweight and compact. N kgfm LI kgfm e kgfm i kgfm __ Grease lubricant __ Grease lubricant _ 16:10%gmY) _ J(dTgms) c% g:)
These units are ideal for humanoid robots, aerospace, semiconductor equipment and many other critical applications. 14 15000 gz 2'22 1; 1; ‘7"3 g";: ig i'g 8500 3500 0.021 0.021 = @)
Ratios available are from 50:1 to 160:1. =5 7 o = == 5 S 5 =5 gcﬁ) g:)
7 100 16 16 37 38 27 2.8 71 7.2 7300 3500 0.054 0.055 2
Features 50 17 1.7 39 4.0 24 2.4 69 7.0 g #
20 100 28 29 57 5.8 34 35 95 9.7 6500 3500 0.090 0.092 2 3
m Zero backlash 160 28 2.9 64 6.5 34 35 95 9.7 S#A
= Compact design 50 27 238 69 7.0 38 39 127 13 5 f:.‘l\J
25 100 47 48 110 11 75 7.6 184 19 5600 3500 0.282 0.288 =
m Hollow shaft (2UF only) 160 | 47 48 | 123 13 75 76 | 204 | 21 B
m High-load capacity 50 53 5.4 151 15 75 7.6 268 27
m Lightweight 32 100 96 10 233 24 151 15 420 43 4800 3500 1.09 1.11 o
160 96 10 261 27 151 15 445 45 o
. 50 96 10 281 29 137 14 480 49 &
Structure of CSD Gear Unit Fig. 210-1 40 | 100 | 185 19 398 41 260 | 27 700 71 4000 3000 2.85 291 Oy
160 206 21 453 46 316 32 765 78 = %’
50 172 18 200 51 247 25 1000 | 102 g =
CSD-2UH CSD-2UF 50 100 329 34 686 70 466 48 1440 | 147 3500 2500 8.61 8.78 g A
_ _ 160 370 38 823 84 590 60 1715 | 175 =t
Gircular = plne (Note) Moment of inertia: I=1?GD2 = "/;El\
=5
__ Circular Spline = CSD-2UF bl zE
Output flange imi imi imi Maximum Input imi Moment of 55
CHpEneE \%’ﬁ ~ Wave Generator Output flange - e sl e sl s s I el s Inerta ®
= o] Nm kgfm Nm kgfm Nm kgfm Nm kgfm Grease lubricant Grease lubricant  1(10"gm®)  J(xI0°kgfms )
@—tj - __ \Wave Generator 50 3.7 0.38 12 12 48 0.49 24 2.4
14 100 5.4 0.55 19 1.9 7.7 0.79 35 36 8500 3500 0.021 0.021
50 11 1.1 23 23 18 1.9 48 49
L 100 16 16 37 3.8 27 2.8 71 7.2 500 2300 054 fhaa
50 17 1.7 39 4.0 24 2.4 69 7.0
20 100 28 29 57 58 34 35 95 9.7 6500 3500 0.090 0.092
— 160 28 29 64 6.5 34 35 95 9.7
—] 50 27 238 69 7.0 38 39 127 13
T } I ] 25 100 47 438 110 1 75 7.6 184 19 5600 3500 0.282 0.288
7 160 47 48 123 13 75 7.6 204 21
50 53 54 151 15 75 7.6 268 27
Cross roller
bearing Fiisxespline _ 32 100 96 10 233 24 151 15 420 43 4800 3500 1.09 1.11
S Flexspline 160 96 10 261 27 151 15 445 45
hesrinig = 50 96 10 281 29 137 14 480 49
= 40 100 185 19 398 41 260 27 700 71 4000 3000 2.85 2.91
160 206 21 453 46 316 32 765 78

(Note) Moment of inertia: 1= JTGD2
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Outline dimensions CSD-2UH Outline dimensions CSD-2UF

Fig. 212-1 Fig. 213-1
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L Z * Please refer to the confirmation drawing for detailed dimensions. g 'ﬁlj
* See Fig. 064-2 on Page 064 for the wave generator form factor '8 ZH
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— Dimensions CSD-2UF Table 213-1 %
Unit : mm fize
% Symbol Size 14 17 20 25 32 )
* Please refer to the confirmation drawing for detailed dimensions. M @A h7 70 80 90 110 142 170 g—_—)
* See Fig. 064-2 on Page 064 for the wave generator form factor ™~ B 22 22.7 268 315 37 45 Q W
C 05 05 2.3 21 2.8 6.5 w T
oD H7 48 56 64 80 106 132 = )
¢E H7 1 15 20 24 32 40 7] C:JEJ
oF 9 9 18 5 29 a7 &
o
Dimensions CSD-2UH pa HE 2 =4 okt 22 e <t 3
oH 49 59 69 84 110 132
Table 212-1 3 7
| h7 70 80 90 110 142 170 =
Unit : mm @ = ,%E
ol Size 14 17 20 25 2 40 50 J 4.9 5.4 4.8 5.5 6 7 2 &
A h7 55 62 70 85 112 126 157 i 29 8 ) 2 2 2 =8
B 25 265 29.7 371 43 517 625 L 129 o o e 2 20 =
c 23 245 277 341 40 47.7 585 M 28% 287 28 347 357 367
D 2 > 2 3 3 4 4 N 45, 5 4 52 5 6.335: 8.6 5. 10.3 4,
E 05 05 05 05 1 1 1 9O(PCD) 17 21 26 30 40 50 8
oF h7 42.5 495 58 73 96 108.5 136 i - 4 4 4 4 4 (&)
®G H7 11 15 20 24 32 40 50 Q M3 M3 M3 M3 M4 M5 e
oH H7 1 1 16 20 30 32 44 oR(PCD> 64 74 84 102 132 158 g D
D
ol H7 12 14 18 24 32 36 48 ST 364 384 384 l(:_, ;(:_, ;% @ S
oJ 31 38 45 58 78 90 112 v : : : : : : g%
oK h7 55 62 70 85 112 126 157 gULFCEE 42 50 60 3 96 116 -g ﬁu
L 5 5 5 5.5 5.5 6 7 v . i - § & 12 = 5/‘%
M 1.7°% 1.7°% 1.7% 26 257 340 320 L Hoss Hona fess fame o=t Mox1d o=
N 148 163 188 237 206 265 443 X 34.5x0.80 38.0x1.50 S48 S60 S80 S100 Sl
(e} 43, 53 5235 6.335, 8.6 5. 10.3 5. 12.7 4 YZ 49.03X81 =0 59'4:; 20 35730 36865 S;;S 3110‘:30 §
oP(PCD> 17 21 26 30 40 50 60 M ® ” 050 0,66 094 17 33 57
Q(PCD) 49 56 64 79 104 1175 147 ass (kg) ' ' ' ' ' '
R 6 10 12 18 18 18 22 SR TRHMHOHESE (HFE. WINI) TR, AZHEEER. XTRETEAZNRY, NRTHRASEE, EEEAAARBRAER.
¢S 34 3.4 3.4 34 45 55 6.6
T 4 4 4 4 4 4 4 —
U M3 M3 M3 M3 M4 M5 M6 Positional accu racy See "Engineering data" for a description of terms. Tl 5
@V(PCD) 25 27 34 42 57 72 88 S e
W 10 8 8 8 10 10 10
X M3x7 M5x8 MBx9 M8x12 M8x12 M10x15 M12x18 Positional x10* rad 4.4 4.4 29 2.9 29 29 29
QY 38 45 53 66 86 106 133 Accuracy arc min 15 15 1.0 1.0 1.0 1.0 1.0
Z 3 3 35 45 5 6.5 75
LEELCH 055 Sl OIEs s 28 A b Hy5ter65|s loss See "Engineering data" for a description of terms. bieiag
able =
O TRHHHIESE (. YNNI ) AR, AZBEEER. XTRETHAZNRY, IMTRAZEE, BHEO4AATRBERS. rao i Size 14 17 20 25 32 40 50
- x10* rad 73 44 44 44 4.4 4.4 4.4
arc min 25 15 15 1.5 15 15 15
100 or %10 rad 58 29 29 2.9 29 29 29
mmore arc min 2.0 1.0 1.0 10 1.0 1.0 1.0




T0r$|0na| Stlﬁness See "Engineering data” for a description of terms. CheCKing OUtPUt bearing

Table 214-3
o - Sha 14 17 20 o5 32 40 50 A precision cross roller bearing is built in the gear unit to directly support the external load (output flange).Check the maximum moment load,
el life of the bearing and static safety coefficient to fully bring out the performance of the unit type. See Page 030 to 034 of "Engineering data”
Ti Nm 20 39 7.0 14 29 54 108 for each calculation formula. 53 ‘
kgfm 0.2 0.4 0.7 1.4 3.0 55 11 n Bhsdiing srosstdurs g_
- Nm 6.9 12 25 48 108 196 382 ok =
kgfm 07 1.2 25 49 11 20 39 (1) Checking the maximum moment load (Mmax) 8 %
K x10* Nm/rad 0.29 0.67 1.1 2.0 4.7 8.8 17 Calculate the maximum moment load (M max). M Maximum moment load (Mmax) = allowable moment (Mc) & =
kgfm/arc min 0.085 0.2 032 06 1.4 26 50 ] ] %
« x10* Nm/rad 0.37 0.88 13 27 6.1 11 21 (Fraheeking thizli= _ _ _
2 kgfm/arc min 0.1 0.26 04 08 1.8 34 6.3 ‘ Calculate the radial load (Frav) and the average axial load (Faav). M S:;#é?;ﬁ:?\z.rad'al (il oSN AN e el ek »{ Calculate the lifetime
. 4
Redut(_:tlon Ks x10* Nm/rad 047 1.2 2.0 3.7 8.4 15 30 (3) Checking the static safety coefficient
ratio :
50 kpfimiare min 0.14 0.34 06 1.1 25 45 9.0 Calculate the static equivalent radial load coefficient (Po). »{ Check the static safety coefficient. (fs)
o %10 rad 6.9 58 6.4 7.0 6.2 6.1 6.4 8
i . T D0
arc_:mn 24 2.0 22 24 2.1 21 22 = Output bearing specifications S0
02 *10™ rad 19 14 19 18 18 18 18 The specifications of the cross roller bearing are shown in Table 220-1 and -2. % Q
arc min 6.4 46 6.6 6.1 6.1 59 6.2 o O
<, | x10*Nmirad 0.4 0.84 13 27 6.1 11 21 L e D N ov—— T ——— BB 590
: Offset asic rated loa owable moment load Mc oment stiffness Km  Allowable axial  Allowable
i of a roller s w
kgfnllarc i 012 0.25 04 e 1.6 i 5 dp Basic dynamic rated load C  Basic static rated load Co x10* kgfm load Fa  radial load Fr = 7
Ko x10 Nm/rafd 0.44 0.94 1.7 3.7 7.8 14 29 o oo kgt o kat Nm kgfm i % o . ] T _g 3l
kgf"l/arc o 0.13 0.28 0.5 1.1 2.3 4.2 8.5 14 0.035 0.0095 47 480 60.7 620 41 42 438 1.3 10.1 6.74 S f/‘%
REdionR i R 10 iThied e Le = £ [ b L 17 | 00425 | 00099 | 529 540 755 770 64 65 7.75 = 13 7.58 =5
100?;‘:';0@ kgfm/arc min 0.18 0.39 0.75 1.4 33 5.8 11 20 0050 | 0.0102 57.8 590 20 920 91 93 128 38 124 8.28 =
. =
5 x10* rad 5.0 4.6 5.4 52 4.8 4.9 5.1 25 0.062 0.0130 960 980 151 1540 156 16 242 72 205 13.8 @
arc min 1.7 1.6 1.8 1.8 1.7 1.7 1.7 32 0.080 0.0144 150 1530 250 2550 313 32 53.9 16 321 2.15
6s x10* rad 16 13 15 13 14 14 13 40 0.096 0.0151 213 2170 365 3720 450 46 91 27 456 3.05 w
arc min 54 43 50 45 4.8 48 46 50 0.119 0.0192 348 3550 602 6140 759 77 171 51 744 4.99 %
=<
* The values in this table are reference values. The minimum value is approximately 80% of the displayed value. m CSD-2UF Table 220-2 C:l:')
T ol
: R I aiset Basic rated load Allowable moment load Mc ~ Moment stiffness Km  Allowable axial ~ Allowable 00
Sta rtmg to rque See "Engineering data" for a description of terms. The values in the table below vary depending on the use conditions, dp R Basic dynamic rated load C = Basic static rated load Co x10* kgfm load Fa  radial load Fr @
use them as reference values. kgfm . @
m m x102N kgf x102N kgf Nm / rad / arc-min x102N x102N D
)
® CSD-2UH Table 214-4 Unit: Nem m CSD-2UF Table 214-5 Unit: Ncm 14 0.050 0.0118 57.8 590 90 920 91 93 128 38 12.4 8.28 % :
Ratic  Size 14 17 20 25 32 40 50 Ratio Size 14 17 20 25 32 40 17 0.060 0.0123 104 1060 163 1670 124 12.6 15.4 46 222 149 '§ .
TR O T T 0 B :
100 28 | 38 | 51 | 91 20 32 60 100 32 | 42 55 | 96 21 33 : : 258 263 : : : : =
160 — a1 74 16 27 32 0.111 0.0168 382 3900 654 6680 580 591 100 296 81.7 547 =
i sy e i & ol : : 40 0.133 0.0215 433 4410 816 8330 849 86.6 179 53.2 926 62.0 L
(Note)
Backd riving torq ue See "Engineering data" for a description of terms. The values in the table below vary depending on * The basic dynamic rated load means a certain static radial lo ad so that the basic dynamic rated life ZOf_the roller bearing is one million rotations. . @)
the use conditions, use them as reference values. * The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm2) in the center of the contact area between the rolling D
element receiving the maximum load and the orbit. =
m CSD-2UH Table 215-1 Unit: Nm *The value of the moment stiffness is the average value. g) (@
) Size 14 17 20 25 32 40 50 * Allowable moment load is the maximum moment load that may be applied to the output shaft. Please adhere to these values for optimum performance. =, D
Ratio The value of the moment stiffness is the reference value. The lower-limit value is approximate 80% of the displayed value. % O
50 2.9 43 5.2 9.5 19 33 61 Allowable axial or radial load is the value that satisfies the reducer life when either a genuine radial load or an axial load is applied to the main shaft. o =
100 35 46 6.0 11 23 33 71 (When radial load is Lr+R=0mm, and axial load is La=0Omm) g 'ﬁlj
160 e e 7.4 13 30 48 89 '8 #R
Recommended tolerances for assembly Fig. 2211 S/
: (=
m CSD-2UF Table 2152 Unit: Nm Recommended tolerances for assembly ol
i Size 14 17 20 25 32 40 Input: V\_Iave gene_rator %
50 33 47 56 10 20 34 Qutput. Clrcular. spline o
Fixed: Flexspline
100 3.9 5.0 6.4 11 24 39
160 - - 7.8 14 31 49 = CSD-2UH Table 2211
Unit: mm
Symbol Size 14 17 20 25 32 40 50
RatCheting torque See "Engineering data” for a description of terms. 2 0.810 g:019 0040 0015 0.015 0.015 o.nds
- b 0.010 0.012 0.012 0.013 0.013 0.015 0.015
Table 215-3 Unit: Nm
E c 0.007 0.007 0.007 0.007 0.007 0.007 0.007
Ratio 14 17 20 25 32 40 50 d 0.010 0.010 0.010 0.010 0.010 0.015 0.015
50 38 150 220 450 980 1800 3700 e 0.025 0.025 0.025 0.035 0.037 0.037 0.040
100 84 160 260 500 1000 2100 4100 Table 221-2
160 — — 220 450 980 1800 3600 = CSD-2UF Unit: mm
Symbol Size 14 17 20 25 32 40
a 0.010 0.010 0.010 0.015 0.015 0.015
BUCkling torque See "Engineering data" for a description of terms. ki oL ceile oD LR, gois oLt
T - c 0.010 0.010 0.010 0.010 0.013 0.013
able 215-4 Unit: Nm
d 0.010 0.010 0.010 0.010 0.013 0.013
e 0.031 0.031 0.031 0.041 0.047 0.047
Total reduction ratio 190 330 560 1000 2200 4300 8000
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Design Guide

Installation and transmission torque

Fig. 223-1
CSD-2UH CSD-2UF
Case side
Output flange side
'@
=g
_f_
EDB Case side
Output flange side
m |nstallation on output flange side and resulting transmission torque
m CSD-2UH Table 223-1
Item Size 14 17 20 25 32 40 50
Number of bolts 10 8 8 8 10 10 10
Bolt size M3 M5 M6 M8 M8 M10 M12
Pitch circle mm 25 27 34 42 57 72 88
Bolt tightening torque Nm 24 10.8 18.4 44 44 74 128
Torque transmission Nm 50 122 217 486 824 1665 2933
capacity (bolt only)
m CSD-2UF Table 223-2
ltem Size 14 17 20 25 32 40
Number of bolts 8 10 8 8 8 12
Bolt size M3 M3 M4 M5 M6 M6
Pitch circle mm 42 50 60 73 96 116
Bolt tightening torque Nm 24 2.4 54 10.8 18.4 18.4
Torque transmission Nm 70 104 167 329 765 1109
capacity (bolt only)
m Bolt connection to housing and resulting transmission torque
m CSD-2UH Table 223-3
ltom Size 14 17 20 25 32 40 50
Number of bolts 6 10 12 18 18 18 22
Bolt size M3 M3 M3 M3 M4 M5 M6
Pitch circle mm 49 56 64 79 104 117.5 147
Bolt tightening torque Nm 24 2.4 2.4 24 54 10.8 18.4
Torque transmission Nm 43 82 112 207 461 833 1804
capacity (bolt only)
m CSD-2UF Table 223-4
ltem Size 14 17 20 25 32 40
Number of bolts 6 8 8 10 10 10
Bolt size M3 M3 M3 M4 M5 M6
Pitch circle mm 64 74 84 102 132 158
Bolt tightening torque Nm 24 2.4 2.4 54 10.8 18.4
Torgue transmission Nm 80 123 140 359 743 1259
capacity (bolt only)

(Table 223-1to 223-4/Notes)
. The material of the thread must withstand the clamp torque.
Recommended bolt: JIS B 1176 socket head cap screw / Strength range : JIS B 1051 over 12.9
Torque coefficient: K=0.2
Clamp coefficient: A=1.4
Tightening friction coefficient y=0.15

SEFSINEN

—63—

Recommended tolerances for assembly

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.

Warp and deformation on the mounting surface

Blocking of foreign matter

Problems caused by burrs, raised surfaces and location around the tap area of the mounting holes
Insufficient chamfering on the housing mount

Insufficient radii on the housing mount

Recommended Tolerances for Assembly Fig. 222-1

CSD-2UH CSD-2UF

Case mating face
2]

A

o & ]
2 3
5 - 15
£8 - €8
£ 3=
o 58
S oRd
3o ZZI—IZE

xe ! 1]
H7 J H7

L] b [A]
Wave generator
mounting face

—{O[ » 4]

Recommended shaft
tolerance h6

Wave generator
mounting face

Recommended shaft
tolerance h6

Tolerances for Assembly CSD-2UH Table 222-1 Unit: mm

Symbol S 14 17 20 25 32 40 50
a 0.011 0.015 0.017 0.024 0.026 0.026 0.028
b 0.008 0.010 0.012 0.012 0.012 0.012 0.015
[01¢] 0.016 0.018 0.019 0.022 0.022 0.024 0.030
Tolerances for Assembly CSD-2UF Table 222-2 Unit: mm
St Size 14 17 20 25 3 40
0.011 0.015 0.017 0.024 0.026 0.026
b 0.008 0.010 0.012 0.012 0.012 0.012
[0l¢] 0.016 0.018 0.019 0.022 0.022 0.024

Lubrication !
Fig. 224-1

Grease lubrication is standard for the CSD-2UH and CSD-2UF.

There is no need to_add or _apply grease upon_installation since CSD-2UH CSD-2UF
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 a |:
and to maintain a proper grease cavity. ——7—3'77
. . : T
m Recommended housing dimensions i sEE S nemm |:—f—i H _
Iz 7 || 20 2% 32 40 50
Symbol - i} @]
a* 1 1 15 15 ] 2 [ 25 | 35 1 T E: ] T
s 3 3 45 45 6 7.5 10.5 g g
ob*y 16 26 30 37 37 45 45 —L

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

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

Sealing area and the recommended sealing method for the unit type .\ 504 5
Recommended

Area requiring sealing sealing method

* Rotating Parts ««eseeeenneuens Oil seal (with a spring).

Pass-through hole in the center
Surface should be smooth (no scratches)

of the output flange and the Use O-ring (supplied with the
output flange mating face product)

* Mating flange ... O-ring and seal adhesive. Output

Take care regarding distortion on the plane side Mounting screw area Screw lock agent with sealing effect
and how the O-ring is engaged. (Locktite 242 is recommended)
* Screw hole area..uu e, Screws should have a thread lock (Locktite inout Flange mating face Use O-ring (supplied with the product)
: : npu
242 is recommended) or seal adhesive. si’():ie Plesee salacta motor which has an

Motor output shaft oil seal on the output shaft.

(Note) If you use Harmonic Grease® 4BNo.2 lubrication, strict sealing is required.
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