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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

m Zero backlash

m Compact design

m Hollow shaft (2UF only)
m High-load capacity

m Lightweight

Structure of CSD Gear Unit

Fig. 210-1
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v v v v v Table 211-1
Series Special specification
14 50 100 = 2UH= Unit type Blank=Standard product
17 50 100 — (Size 14 to 50) SP = Spacial specification code
20 50 100 160 2UF= Hollow shaft
CcsD 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

Technical Data

Rating table

= CSD-2UH Table 211-2

Rated Torque at Limit for Repeated Limit for Average  Limit for Momentary Maximum Input Limit for Average Moment of
Size Ratio 2000rpm Feak Torque Torque Peak Torque Speed (rpm) Input Speed (rpm) Inertia

Nm kafm kgfm Nm kgfm kgfm Grease lubricant Grease lubricant  [(x107%gm®)  J(i0¥gins ™)

50 | 37 | 038 | 12 | 12 | 48 | 049 | 24 | 24
“ I"900 | 54 | 055 | 19 | 198 | 77 | 079 | 35 | 36 fgo 00 Doet | e
5 | 11 | 11 | 23 | 23 | 18 | 19 | 48 | 49 . _
7 "400 | 16 | 18 | 37 | 38 | 27 | 28 | 71 | 72 R o boes. | Q0
50 | 17 | 17 | 39 | 40 | 24 | 24 | 60 | 7.0
20 [ 100 | 28 | 26 | 57 | 58 | 34 | 35 | 95 | 97 6500 3500 0000 | 0082
160 | 28 | 20 | 64 | 65 | 34 | 35 | o5 | a7
50 | 27 | 28 | 6 | 70 | 38 | 38 | 127 | 13
25 [ 100 | 47 | 48 | 110 | 11 75 | 76 | 184 | 19 5600 3500 0282 | 0288
180 | 47 | 48 | 123 | 13 | 75 | 78 | 204 | 21
50 | 53 | 54 | 151 | 15 | 75 | 76 | 268 | 27
32 [ 100 | 96 | 10 | 238 | 24 | 151 | 15 | 420 | 43 4800 3500 1.0 111
180 | 86 | 10 | 261 | 27 | 151 | 15 | 445 | 45
50 | 9 | 10 | 281 | 29 | 137 | 14 | 480 | 49
40 | 100 | 185 | 19 | 398 | 41 | 260 | 27 | 700 | 71 4000 3000 285 | 291
160 | 206 | 21 | 453 | 48 | 316 | 32 | 765 | 78
50 | 172 | 18 | 200 | 51 | 247 | 25 | 1000 | 102
50 | 100 | 320 | 34 | 886 | 70 | 466 | 48 | 1440 | 147 3500 2500 8.61 8.78
1860 | 370 | 38 | 823 | 84 | 580 | 60 | 1715 | 175
(Note) Moment of inertia: |=§ GD?
= CSD-2UF Table 211-3

Rated Torgque at  Limit for Repeated Limit for Average  Limit for Momentary ~ Maximum Input Limit for Average Moment of

2000rpm Peak Torque Tomgue Peak Torque Speed (rpm}) Input Speed (rpm) Inertia
Nm kgfm Nm kagfm kgfm kgfm Grease lubricant Grease lubricant  1(x107kgm®) K1l igime )

3.7 0.38 12 1.2 4.8 0.49 24 8500 3500 0.021 0.021

50
100 5.4 0.55 19 1.9 7.7 0.79 35

50 1" 11 23 23 18 18 48
100 18 16 37 3.8 : 28 71

7300 3500 0.054 0.055

50 17 1.7 38 4.0 24 69

6500 3500 0.090 0.092

160 28 29 84 6.5 3.5 95

27
24
20 100 28 29 57 5.8 34 3.5 95
34
38

50 27 28 69 7.0 39 127

160 47 48 123 13 75 76 204

50 53 5.4 151 15 75 7.6 268
32 100 96 10 233 24 151 15 420
160 96 10 261 27 151 15 445

4800 3500 1.08 1.1

50 96 10 281 29 137 14 480
40 100 185 19 398 41 260 27 700
160 206 21 453 48 316 32 765

4000 3000 2.85 2.91

2.4
3.6
4.9
7.2
7.0
9.7
9.7
13
25 100 a7 48 110 11 75 7.8 184 19 5600 3500 0.282 0.288
21
27
43
45
49
71
78

(Note) Moment of inertia: I= § GD?
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Outline dimensions CSD-2UH Outline dimensions CSD-2UF
Fig. 2121 Fig. 2131
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L z * Please refer to the confirmation drawing for detalled dimensions. g
* See Fig. 064-2 on Page 064 for the wave generator form factor '8
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! Dimensions CSD-2UF Table 213-1 %
I Unit ; mm
ﬁr Symbol Size 14 17 20 25 32 40
* Please refer to the confirnation drawing for detalled dimensions. i "’"‘Eh" ;g 2;"7 29608 3"11_05 1;72 147: 2
* See Fig. 064-2 on Page 064 for the generator form factor = :
B e, c 05 05 23 2.1 2.8 6.5 o
@D HT 48 56 64 80 106 132 e
QE H7 11 15 20 24 32 40 @
oF 9 9 18 22 29 a7 §
0 - G H7 30 34 40 52 70 80
Dimensions CSD-2UH @
Table 212-1 oH 49 59 69 84 110 132 g
Unit = mm @l h7 70 80 20 110 142 170 '§
ayritiol Size 14 17 20 25 32 a0 50 J 4.9 54 4.8 5.5 6 7 2
QA N7 55 62 70 85 112 126 157 K 25 2.5 25 3 3 3 st
B 25 265 297 371 43 51.7 62.5 L = Lo 2 18" i 2 b %
c 23 245 277 341 40 477 58.5 M 2.80.0 2.3'I L] 28 : 3.4 l'o 35% 3.6 :
D 2 2 2 3 3 3 a N 4 a1 5 5.2 4y 6.3 31 8.6 4; 10.3 a4
E 05 05 05 05 1 1 1 "’0(':.0'” 17 = o 30 40 50 2
@F h7 25 495 58 73 % 108.5 136 : n:s n:s n:a n:a ;4 n:s O
QG H7 11 15 20 24 32 40 50 w
0]
oH H7 11 11 16 20 30 32 44 “’R(:cm 5; 7; “: "1002 1 1302 4 15: =1
@l HY 12 14 18 24 32 36 48 : ®
- QT 34 34 3.4 45 55 6.6 o
&l 21 L 20 = 28 &) Lk U(PCD) 42 50 60 73 96 116 S
oK h7 55 62 70 85 112 126 157 @ =]
E 5 5 5 55 5.5 6 7 a = 18 . L . L o
M 17% 17F 1TF 26% 25% 34 % 2% = i il il e biiaal Ll 2
N 1'4 3 1'6 3 1-a 8 2'3 7 3'0 8 3'3 5 4'4 3 X 34.5%0.80 38.0%1.50 548 S60 S80 $100 =
- - ' - : : - ¥ 49.0x1.50 59.4x1.20 S70 sS85 S115 $5140 =
[5) 43 5.8 523 6.3 3 8.6 10.3 4 12.7 $ =
9oZ 38 45 53 66 86 108 @
@P(PCD) 17 21 26 30 40 50 60 Mass (ko) t%0 68 o 17 39 9
9Q(PCD) 49 56 64 79 104 117.5 147 : : : : : :
R 6 10 12 18 18 18 22 O ETFEBEMESE (HE., URINT) 78, AF0FEER. XTFEEIBAENRY, NETRAEEE, FERSLATNENAER.
S 34 34 3.4 34 45 55 6.6
T 4 4 4 4 4 4 4 -
U M3 M3 M3 M3 M4 M5 M6 Positional accuracy See "Englneering data” for a description of terms. T
QV(PCD) 25 27 34 42 57 72 88 -
w 10 8 8 8 10 10 10
X M3x7 M5x8 M6x9 M8x12 M8x12 M10%15 M12x18 Positional %10 rad 44 44 29 29 29 29 29
oY 38 45 53 66 86 108 133 Accuracy arc min 15 15 1.0 1.0 1.0 1.0 1.0
Z 3 3 35 45 5 6.5 75
Mass (kg) 0.35 0.46 0.65 1.2 24 3.6 6.9 Hys{eresm loss f T —— —— Dbl 2142
(]
® Due tl)t different manufact:"rllln?izr:deﬂnds h(cfzrstlgg.wnl'lachlnlng) of components, tolerances also vary. For dimensions without specified tolerances, please Rabo | Lo Size 14 17 20 25 32 40 50
consult our company or authol agen e tolerance range - %10 rad 7.3 44 4.4 44 44 44 4.4 =
arc min 25 15 1.5 15 15 15 15
100 or %10 rad 5.8 29 29 29 29 29 29
it arc min 2.0 1.0 1.0 1.0 1.0 1.0 1.0

-59- —60-
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Torsional stiffness

See "Engineering data” for a description of terms.

Table 214-3
Item Unit Size 14 17 20 25 32 40 50
- Nm 2.0 39 7.0 14 29 54 108
kgfm 0.2 0.4 0.7 14 3.0 55 1
T Nm 6.9 12 25 48 108 196 382
kgfm 0.7 1.2 25 4.9 11 20 39
K %10* Nm/rad 0.29 0.67 1.1 20 4.7 8.8 17
kgfm/arc min 0.085 0.2 0.32 0.6 1.4 286 5.0
Ka x10* Nm/rad 0.37 0.88 1.3 2.7 6.1 11 21
kgfm/arc min 0.11 0.26 0.4 0.8 1.8 3.4 6.3
Reduction Ks »10* Nm/rad 0.47 1.2 2.0 3.7 8.4 15 30
ratio kgfm/arc min 0.14 0.34 0.6 11 25 4.5 9.0
% 61 x10* rad 6.9 58 6.4 7.0 6.2 6.1 6.4
arc min 2.4 2.0 22 24 2.1 2.1 2.2
B2 %10 rad 19 14 19 18 18 18 18
arc min 6.4 46 6.6 6.1 6.1 59 6.2
Ki »10* Nm/rad 0.4 0.84 1.3 27 6.1 11 21
kgfm/arc min 0.12 0.25 0.4 0.8 1.8 3.2 6.3
K x10* Nm/rad 0.44 0.94 1.7 U 7.8 14 29
kgfm/arc min 0.13 0.28 0.5 Tl 2.3 4.2 8.5
Reduction Ks %10* Nm/rad 0.61 13 25 4.7 1 20 37
ratio kgfm/arc min 0.18 0.39 0.75 14 33 58 11
bl x10* rad 5.0 46 54 52 48 49 5.1
arc min 17 16 1.8 1.8 1.7 1.7 17
62 %10 rad 16 13 15 13 14 14 13
arc min 5.4 4.3 5.0 45 4.8 4.8 46
* The values in this table are reference values. The minimum value is approximately 80% of the displayed value.
Starting torque 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.
m CSD-2UH Table 214-4 Unit: Nem m CSD-2UF Table 214-5 Unit: Nem
Ratio SZ¢ 14 17 20 25 32 40 50 Ratic SZ® 14 17 20 25 32 40
50 4.4 6.7 B9 16 32 55 102 50 53 75 9.7 17 34 58
100 2.8 38 51 8.1 20 32 60 100 3.2 4.2 55 9.6 21 33
160 = i 3.9 7.2 15 26 47 160 = = 4.1 7.4 16 27
Backd riving tOI’CIUB Ses "Engineering data” for a description of terms. The values in the table below vary depending on
the use conditions, use them as reference values.
s CSD-2UH Table 215-1 Unit; Nm
Ratio Slze 14 17 20 25 32 40 50
50 29 4.3 5.2 9.5 19 33 61
100 35 4.6 6.0 1 23 38 71
160 - - 74 13 30 48 89
= CSD-2UF Table 215-2  Unit: Nm
Ratio Sies 14 17 20 25 32 40
50 3.3 47 56 10 20 34
100 39 5.0 64 1" 24 39
160 - - 78 14 31 49
Ratcheting torque g mesespmererpwsesrmpermn
Table 215-3 Unit: Nm
&k i 14 17 20 25 32 40 50
50 88 150 220 450 980 1800 3700
100 B4 160 260 500 1000 2100 4100
160 — — 220 450 980 1800 3600
See "Engineering data” for a description of terms.
Table 215-4 Unit: Nm
Size 14 17 20 25 32 40 50
Total reduction ratio 190 330 560 1000 2200 4300 8000

-61-

Checking output bearing

A precision cross roller bearing is built in the gear unit to directly support the external load (output flange).Check the maximum moment load,
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”
for each calculation formula.

m Checking procedure
(1) Checking the maximum moment load (Mmax)

‘mmmu ekl Frasiant Kol (Wi Humﬂmm moment oad (M max) = allowable moment (Mc)

(2) Checking the life

| Calculto the radial load (Frav and the average axiload (Fen). [, Soculete e mdilload coeffiet () and the axial ad gl Cacuinte the Hotine

(3) Checking the static safety coefficient
‘Cdm.ldnlhalhﬂuqdmmhl load cosfiicient (Po). »{ Check the static safety cosfficient. (fs)

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

= CSD-2UH Table 220-1
H‘“f‘,, E’,g,?ef'“- Offset Basic rated load Allowable moment load Mc ~ Moment stiffness Km  Allowable axial  Allowable
Size dp R Basic dynamic rated load C Basic static rated load Co x10* kgfm load Fa  radial load Fr
= - *102N kaf x102N o kgim Nm/rad  /arcmin  x102N *10%N
14 0.035 0.0095 47 480 60.7 620 41 4.2 4.38 1.3 10.1 B.74
17 0.0425 0.0099 52.9 540 755 770 64 6.5 7.75 23 1.3 7.58
20 0.050 0.0102 57.8 590 a0 920 a1 9.3 12.8 38 124 B.28
25 0.062 0.0130 96.0 880 151 1540 156 16 242 V.2 205 138
32 0.080 0.0144 160 1530 2560 2550 313 32 539 16 321 215
40 0006 | 00151 | 213 2170 385 3720 450 46 91 27 4586 3.05
50 0.119 0.0192 348 3550 602 6140 759 7 171 51 744 4.89
= CSD-2UF Table 220-2
Fiteh icla di. Basic rated load Allowable momentload Mc  Moment stiffness Km  Allowable axial  Allowable
dp Basic dynamic rated load C  Basic static rated load Co x10% kafm loadFa  radial load Fr
m x10°N kgf *102N kaf L T Nm / rad / arc-min x102N *102N
14 0.050 0.0118 57.8 590 80 920 o1 8.3 128 3.8 12.4 8.28
17 0.060 0.0123 104 1060 163 1670 124 12.6 15.4 4.6 222 149
20 0.070 0.0128 146 1480 220 2250 187 191 252 75 31.2 209
25 0.085 0.0134 218 2230 358 3660 258 263 39.2 11.6 46.6 31.2
32 0.111 0.0168 382 3900 654 6680 580 59.1 100 29.6 B1.7 54.7
40 0.133 0.0215 433 4410 816 8330 849 BE.6 178 53.2 92.6 62.0
(Note)

* The basic dynamic rated load means a certain static radial lo ad so that the basic dynamic rated life of the roller bearing is one million rotations.

* The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm?2) in the center of the conltact area between the rolling
slement recelving the maximum load and the orbit.

* The value of the moment stifiness is the average value.

* Allowable moment load Is the maximum moment load that may be applied to the output shaft. Please adhere to these values for optimum performance.
The value of the moment stiffness is the reference value. The lowerlimit value Is approximate 80% of the displayed value.
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.
(When radial load is Lr+R=0mm, and axial load is La=0mm)

Recommended tolerances for assembly

Recommended tolerances for assembly
Input: Wave generator
Output: Circular spline
Fixed: Flexspline
®m CSD-2UH Table 221-1
Unit: mm
Symbol Size 14 17 20 25 32 40 50
a 0.010 0.010 0.010 0.015 0.015 0.015 0.018
b 0.010 0.012 0.012 0.013 0.013 0.015 0.015
c 0.007 0.007 0.007 0.007 0.007 0.007 0.007
d 0.010 0.010 0.010 0.010 0.010 0.015 0.015
[:] 0.025 0.025 0.025 0.035 0.037 0.037 0.040
® CSD-2UF Mo
Symbol Size 14 17 20 25 32 40 ==
a 0.010 0.010 0.010 0.015 0.015 0.015
b 0.010 0.010 0.010 0.010 0.013 0.013
c 0.010 0.010 0.010 0.010 0.013 0.013
d 0.010 0.010 0.010 0.010 0.013 0.013 5 )
] 0.031 0.031 0.031 0.041 0.047 0.047 =
A [ -
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Design Guide

Fig. 223-1
CSD-2UH CSD-2UF
Output flange side
/ Case sic
Output flange side
m Installation on output flange side and resulting transmission torque
s 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 2033
capacity (bolt only)
m CSD-2UF Table 223-2
ltem Size 14 17 20 25 32 40
Number of bolts B 10 8 8 8 12
Bolt size M3 M3 M4 M5 M8 M8
Pitch circle mm 42 50 60 73 96 116
Bolt tightening torque | Nm 24 24 5.4 10.8 18.4 18.4
Torque transmission Nm 70 104 167 329 765 1108
capacity (bolt only)
= Bolt connection to housing and resulting transmission torque
m CSD-2UH Table 223-3
item 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 79 104 175 147
Bolt tightening torque | Nm 24 24 24 24 54 10.8 184
Torque transmission Nm 43 82 112 207 461 833 1804
capacity (bolt only)
m CSD-2UF Table 223-4
Item Size 14 17 20 25 32 40
Number of bolts 6 8 8 10 10 10
Bolt size M3 M3 M3 M4 M5 M8
Pitch circle mm 64 74 84 102 132 158
Bolt tightening torque | Nm 24 24 24 54 10.8 18.4
Torque transmission Nm 80 123 140 359 743 1259
capacity (bolt only)

(Table 223-1 to 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 cosfficient K=0.2

Clamp coefficient: A=1.4

. Tightening friction coefficient u=0.15

(L YR

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
e Blocking of foreign matter
& Problems caused by burrs, raised surfaces and location around the tap area of the mounting holes
e Insufficient chamfering on the housing mount
o Insufficient radii on the housing mount
Recommended Tolerances for Assembly Fig. 222-1
CSD-2UH CSD-2UF nnn
m Case mating face
V'
-
EE
H7 ‘
L] b [A]
Wave generator
mounting face
O] e [A]
Recommended shaft Recommended shaft
tolerance h& tolerance hé
Tolerances for Assembly CSD-2UH Table 222-1 Unit: mm
Symbol Ane 14 17 20 25 32 4D 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
9c 0.016 0.018 0.019 0.022 0.022 0.024 0.030
Tolerances for Assembly CSD-2UF Table 222-2 Unit: mm
Symbol Sizs 14 17 20 25 32 40
a 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
9c 0.016 0.018 0.019 0.022 0.022 0.024

-

Grease lubrication is standard for the CSD-2UH and CSD-2UF.
There is no need to add or apply grease upon installation since 7

the products are shipped with the grease applied. R U csp-aur
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 O - — _E} E
Size i
Symbal 14 17 20 25 32 40 50 B 0
a* 1 1 15 1.5 2 25 3.5 E:
a* 3 3 45 45 6 7.5 105 8
b 18 26 30 a7 37 45 45

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

Sealing area and the recommended sealing method for the unit type
The following sealing mechanism Is required to prevent grease ekt 2245

leakage and maintain the high durabiiity of the gear. Area requiring sealing ?;;?ng“pnﬁ;}ggg
* Rotating Parts .o Qil seal (with a spring). Basstirouah hole I Hie cofter
Surface should be smooth (no scratches) of the J::Et ﬂan;angndaﬂ;.: Use O-ring (supplied with the
= Mating flange ......cosemnine 0O-ring and seal adhesive. Output output flange mating face prduct)
Take care regarding distortion on the plane . Mounting scraw area Screw lock agent with sealing effect
and how the O-ring is engaged. (Locktite 242 is recommended)
* Screw hole area........c.cuus Screws should have a thread lock (Locktite G Flange mating face Use O-ring {supplied with the product)
242 is recommended) or seal adhesive. :
side | Motor output shatt ooy oy ok il
(Nate) If you use Harmonic Greasa® 4BNo.2 lubrication, strict sealing is required.
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Axially compact, these gear units feature a large hollow input shaft =
and a robust cross roller bearing so loads can be mounted directly = =2
to the unit without the need for additional support bearings &
Features of SHD series 4 IS : 5y
m Zero Backlash g § ',u..................: E ;
m Ultra-flat design - 15% thinner than the SHF Series  J  / 4 v | .
m Large Hollow Input Shaft
m Accuracy <1 arc-min (most sizes) o
= Rigid cross roller output bearing e 50 100 — ; : 3
: C . . 7 50 100 = LW = Lightweight CQ‘)
m Lightweight - 30% lower weight than Standard SHF Series s 20 50 100 180 2SH = Simplicity Unit 8P= nsﬂ;;:dal specification %
25 50 100 160 e Blank=Standard product ®
32 50 100 160 §
40 50 100 160 8
*1 The reduction ratio value is based on the following configuration: =)
Input: wave generator, fixed: circular spline, output: flexspline g
Fig. 268-1 g Fig. 268-2 2
CRB ) CRB outer ring | %
|
z Circular spline . i I
: (CRB inner ring) %\ i 1 c:E-
| ) Rating table &
= ! e Table 270-1 72
Wave generator o i . =
Flexspline (Input) SHF series (250) §,
(Output) 2
M ‘ M o/l e ¥ T n—————— . . 3
2 112 L 100| 54 | 055 | 19 | 190 | 77 | 079 | 35 | 38 450 a0 Gl | aos -g
Bolt to prevent 1= 1 50 11 1.1 23 23 18 1.8 48 4.9 =1
separation a i 10| 16 | 16 | 37 | 38 | 27 | 28 | 71 | 72 e Shekl | v %
L= SHD series 50 | 17 17 | 39 | 40 | 24 24 | 69 7.0
20 100 28 29 57 5.8 34 as 95 10 6500 3500 0.080 | 0.092

160 | 28 29 64 6.5 34 3.5 95 10
50 27 28 69 7.0 38 3.8 127 13
25 100 | 47 4.8 110 11 75 7.6 184 19 5600 3500 0.282 | 0.288
160 | 47 4.8 123 13 75 7.6 204 21
50 53 5.4 151 15 75 7.6 268 27
32 100 | 96 10 233 24 151 15 420 43 4800 3500 1.09 1.11
160 | 96 10 261 27 151 15 445 45
50 9% 10 281 29 137 14 480 49
40 100 | 185 19 398 41 260 27 700 7 4000 3000 2.85 29
160 | 206 21 453 46 316 32 765 78

(Note) 1. Moment of Inertia: 1= GD?
2. See Rating Table Definitions on Page 12 for details of the terms.

Fig. 268-1

SCARA robot
SHD is ideal when space is limited.

&
w
w
@
=t
&
8
3
3
=
@
2
3

j /S

SHD series




“MAGOTECH i
€ KoHcynbTauis Ta 3amoBrneHHA: +38 096 848 62 76
Outline Dimensions SHD-2SH Positional Accuracy T — Table 273-1

Unit: X10™rad (arc'min)
Fig. 270-1
*107rad 4.4 44 29 29 29 29 )
D Positianal . . - - @
E, E: Accuracy arc min 1.5 1.5 1.0 1.0 1.0 1.0 g-
T 5
E Usable pliot length g‘
Fema g (sea Hysteresis [0ss A G—__—————————————— 5
@ (o-ring provided) — Table 273-:2 s
= / — | | 5
N *10"'rad 7.3 5.8 5.8 5.8 5.8 5.8
o 50
oGy & arcmin 25 20 20 20 20 20
100 or *10"rad 58 29 29 29 29 29
- & = & & more arc min 2.0 1.0 1.0 1.0 1.0 1.0
¥ Xl 3lgcE &
1% T G* © : . @D
8’\ B Torsional Stiffness See "Engineering dta" for a description of terms. 2
9 - Table 273-3 L2
s “Nen 2.0 39 7.0 14 29 54 2
\_'in Mot 1 T
Pi-F: length Py s kgim 0.2 0.4 0.7 14 3.0 5.5 8
Note 1: L b = Nm 6.9 12 25 48 108 196 =
See undercutting the housing on Page 240 for details. kgfm 0.7 1.2 25 49 11 20 =
* Please refer to the confirmation drawing for detailed dimensions. *1(*Nmirad 0.29 0.67 11 20 4.7 8.8 B
* See Fig. 040-3 on Page 040 for the shapes of the wave generator Ki kgfmiare min 0.085 0.2 0.32 0.6 1.4 28 e
K =10 0.37 0.88 13 27 6.1 il | %
Dimensions SHD“ZSH kgim/farc min 0.11 0.26 04 0.8 1.8 34
Table 271-1 Unit: mm Ratio | o | *10'Nmimd 0.47 1.2 20 37 8.4 15 o
\ - ; - 50 gim/ara min 0.14 0.34 08 14 25 45 4
== - - *10™rad 6.9 58 6.4 7.0 6.2 6.1 Q
@A hB 49 Son 50 o 69 o 84 S 110 Bom 132 S 8 aemin 24 20 22 23 21 21 C:E
9B, 30.1% 48'% 56.8%" 70.5%" 5 11247 %10 rad 19 14 19 18 18 18 T
By 081 1.8 143 17t 2t 221" & awcmin 6.4 48 6.3 8.1 6.1 59 @
@CH7 11 185%™ 208 ] 3208 40% NIl 04 0.84 13 27 6.1 1 =
D 17.5 w1 18.5 201 19 s04 22 a4 27.9 w1 33 w04 K z : : z 8
= 155 165 17 20 236 28 kgfm/arc min 0.12 0.25 0.4 0.8 1.8 3.2 8
B s = > s T % o |2 044 0.94 17 37 78 14 =5
. . / 10001
G* 18 18 12 0.4 08 0.8 more | kg, | 1N/ 0.61 13 25 47 1 20 o}
H 44 5 4 5§25 6.35 4 8.6 31 10.3 & kgimfarc min 0.18 0.39 0.75 1.4 3.3 58 P
1% 15.7 S 16.9 %2 17.8 2. 216 2% 2730 32245 & *10™rad 5.0 4.6 5.4 52 4.8 4.9 %
@Jh7 70 S0 80 Sow 80 foss 110 Baes 142 Som 170 foe arc min i 7 1.6 1.8 1.8 1.7 1.7
QK HT 504%™ 861%™ 718%™ 8ge™ 1145™ 1405 x10"rad 16 13 15 13 14 14
L 8 12 12 12 12 12 & arcmin 54 43 5.0 45 4.8 48 o
oM 35 35 35 45 55 6.6 - W
oN 0.25 0.25 0.26 0.25 0.25 0.3 (w]
90 64 74 84 102 132 158 - — - - w
P, 2 2 2 4 4 4 Simplicity unit (2SH) Starting torque Table 274-1 -
Py M3 M3 M3 M3 M4 M4 See "Engineering data" for a description of terms. The values are reference values. Unit: Ncm 8
P 8 6 6 8 10 10 e e ' ' 2
P, 22.5° 15° 15° 15° 15° 15° e : =
?Q 17 21 26 30 40 50 50 8.2 19 25 39 60 95 3
R, 4 4 4 4 4 4 100 48 17 22 34 50 78 3
Re Ma M3 M3 M3 M4 M5 160 — — 22 33 47 74 =
S 0.25 0.25 0.25 0.25 0.25 0.25 %‘
oT 43 52 614 76 09 120 T = 3 =
U, 3 12 2 12 12 1 Simplicity unit (2SH) Backdriving torque o ) Bbﬁ 2':4-3 @
U, ™3 "3 M3 e M5 MG _ See "Eng g data” for a plion of terms. The values are reference values. nit: Nem
v 45 45 45 6 8 9 \ ; :
oW 0.25 0.25 0.25 025 0.25 0.3 - -
X co4 co4 C0.5 Cco.5 C0.5 C0.5 il 9x L 15 24 L 14
% co4 co4 co5 05 c05 c05 100 58 21 27 4 60 Lo
Z 57% 8.7 78 84.8% 123%' 1487 160 =: = 42 64 | 143
Z z% 25" 278" 24%% 275" 278"
i L) Dt L 2 Lo L 1B RatCheting tO'qUE Ses "Engineering data” for a description of terms. Table 274-5
b 1 1 1.5 1.5 2 25 Unit: Nm
e |_®C 31 38 45 56 73 90 = = G
d 14 18 1.7 1.8 18 1.8 \ i |
] d37.1d0.8 d45.4d0.8 d53.28d0.98 d68.5d1.3 da7.5d1.5 d107.5d1.8 50 88 150 220 450 980 1800
f d54.38d1.19 d64.0d1.5 d72.0d2.0 d88.62d1.78 d117.0d2.0 d142d2.0 100 84 160 260 500 1000 2100
g D49585 D50685 D69785 D84845 D1101226 D1321467
160 —_ —_ 220 450 980 1800
h 1.5 1.5 1.5 1.5 33 4
Mass (kg) 0.33 0.42 0.52 0.91 1.87 3.09
@ The following dimensions can be modified to @®*The G and | sizes indicated by an asterisk are the mounting positions in the shaft direction and Buckllng torque oo o e Bodhoicocin pctt i T’J:lg?;:
accommodate: allowance of the three paris (wave generator, flexspline, circular spline). Strictly observe these 7
Wave Generator: C sizes as they affect the performance and strength.
Flexspline: =~ OandP ® As the flexspline is subject to elastic deformation, the inner wall should be @a, b, ¢ or more and Total reduction ratio 130 260 470 850 1800 3600
Circular Spline: X 1and Xz it should not exceed @d to prevent possible contact with the housing.
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Checking output bearing

A precision cross roller bearing is built in the unit type fo directly

support the external load (output flange).

Check the maximum moment load, life of the cross roller bearing

and static safety coefficient to fully bring out the performance of the unit type.

See page 030 to 034 of "Engineering data" for each calculation formula.

m Checking procedure

‘ Calculate the maximum moment load (Mmaox). ‘ ‘ Maximum moment load (Mmax) = allowable moment {Mc)

‘wmmmmmﬂmmhmmmmmm ‘ ‘ c’h‘m?"*(;"""'“"’“”“"“”"’"‘”“"“'m ‘ ‘c&wlﬂemalﬂrﬁm

‘ Calculate the static equivalent radial load coefficient (Po). l ‘ Check the static safety coefficient. (fs)

m Output bearing specifications
The specifications of the cross roller are shown in Table 280-1.

Table 280-1
14 0.0503 0.0111 29 296 43 438 37 38 7.08 241
L 0.061 0.0115 52 530 81 826 62 6.3 127 3.8
20 0.070 0.011 73 744 110 1122 93 9.5 21 6.2
25 0.086 0.0121 108 1111 179 1825 129 13.2 N 8.2
32 0.112 0.0173 191 1948 327 3334 290 206 82.1 244
40 0.133 0.0195 216 2203 408 4160 424 432 145 43.0

(Note) * The basic dynamic rated load means a certain static radial load so that the basic dynamic rated life of the roller bearing is one million rotations.
* The basic static rated load means a static load that gives a certain level of contact stress (4 kiN/mm 2) in the center of the contact area between the
rolling element receiving the maximum load and the orbit.
* The value of the moment stiffness is the average value.

{Note) The life of the gear indicates the life (L10=7000 hours) of the wave generator bearing when it operates at 2000rpm input rotational speed and the rated
torque (see "Life of the wave generator” on Page 012).
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Installation accuracy

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

Fig. 281-1
_ Case mating face
O e [A -——L[ ¢ [B]
Recommended shaft A B
tolerance H6 or h6 D D
— :
g A
B +
_E e e
7
_|..
| H THOHON,
(L] a J[A] L] a [B]
Flexspline mounting face Wave generator mounting face

Table 281-1
Unit mm

a 0.016 0.021 0.027 0.035 0.042 0.048

$b 0.015 0.018 0.019 0.022 0.022 0.024

] 0.011 0.012 0.013 0.014 0.016 0.016

d 0.008 0.010 0.012 0.012 0.012 0.012

de 0.016 0.018 0.019 0.022 0.022 0.024
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Installation and transmission torgue Output part and fixed part

2161
Table 282-2 The output part of SHD series varies from the fixed position. o —
In addition, the reduction ratio and direction of rotation also change, RPN —
and the relationship is shown in the following figure P 8
Number of boits 8 12 12 12 12 12 il i =
| ; g

Bolt size M3 M3 M3 M4 M5 mé ,t a

Pllon Chele 64 74 84 102 132 158 #216-1 Pespine < 117 7] )

Diameter

Clamp Nm 2, 2, 2.0 45 9.0 15.3 = -

torque a : Flexspline Circular spline @ on page 9

torque

()

(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torque coefficient: K=0.2 6
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 8
Strength range : JIS B 1051 over 12.9. 5. Tightening friction coefficient y=0.15 @

Standard lubrication for SHD series is grease lubrication. ‘?‘.P

Table 282-3 See "Engineering data" on Page 016 for detalls of the lubricant . §

: . Recommended minimum housing clearance g
Numbar:of botis 8 12 12 12 12 12 These dimensions must be maintained to prevent damage to the Flg. 283-4 =
gear and fo maintain a proper grease cavity. =3

= Maximum Length for Installation 3

Bolt size M3 M3 M3 M4 M5 M8 Eia % e b it

= used for attachment) Counter bore §

for bolt head

Clarratar mm 43 52 61.4 76 99 120 .

Table 283-5

Efectve dagl | 45 45 45 6 8 9 Unit: mm 2]

of screw part — ©

Clamp Nm 20 20 2.0 45 9.0 153 Symbol . @

torque ¢a 36.5 45 53 66 86 106 =

Transmission | 72 130 154 321 668 1148 b 1(3) 1(3) |[1.5(4.5) | 1.5(45)| 2(6) |25(7.5) @

torque oc 31 38 45 56 73 20 \ @

2. w
e
(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torque coefficient; K=0.2 d 14 18 1.7 18 18 18 / 8
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 e 1.5 1.5 15 1.5 33 4 ( 3
Strength range : JIS B 1051 over 12.9. 5. Tightening friction coefficient p =0.15 {Note) The value in parenthesis is the value when the wave generator Is facing upward, -§
@
=
Application guide :§
As the SHD series is shipped with the outer race of the cross roller bearing and the flexspline temporarily bolted together, grease is applied to the gear
teath, the periphery of the flexspline and the tooth groove of the circular spline. Refer to the following application guide for grease application instructions.

Recessing of the mounting pilot alie g0 %
When the housing interferes with corner "A" shown below, an Cross roller bearing (outer race) %’
undercut in the housing is recommended. a

) w
F
Fig. 283-1 Fig. 283-2 :] ‘., Circular spline Wiive Senerali g
]
= T Apply thin coating of §
: - in ng
63 ‘ 0.2 | 17 grease before installation é
g
l % — Thickness of diameter of ﬁ@? @
Flexspline wave generator bearing
0
o || — 49
A O — Apply grease to inner — Fill cavity between
::tl;]m in accordance retainer and bearing
a value shown with grease
below
Application quantity e
Unit: g
Application aty 5 9 13 24 ! 51 ' 99
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