Application Features

Multi-joint Robot Fig. 143-1

SHG/SHF series gear units E_D_;' ﬁ
The SHG/SHF series gear unit is an easy-to-use gearhead solution. g' ‘ﬁi’
An accurate, highly rigid cross roller bearing is built in to directly o ﬁ
support the external load. o
Q. 'S
o
o
Features
m Zero backlash
Horizontal Multi Arm Robot Fig. 144-1 m Large bore with hollow through hole
m Input shaft option available o
m Flat shape, compact and simple design w
‘ m High-torque capacity g 8
m High stiffness 2] Q
m High-positional and rotational accuracies w0
) : > m Coaxial input and output %_ %
Hollow shaft (2UH) Simplicity unit (2SO/2SH) g %
=]
EE]
Configurations Series % ’iﬂ,
(=]
— The SHG/SHF gearheads are available in 4 variations allowing SHG: high torque E i)
the customer to choose the best configuration for their « Torque capacity has been improved by 30% compared to the SHF b=
application. series. &
. i i 0
u Large-diameter hollow shaft: (2UH) 'tl'r:l:gf;'-:':h::r::;esen improved by 43% (10,000 hours) compared to
m Input shaft (2UJ)
m Easier to use: Simplicity unit (2SO) SHF: standard torque
Hollow shaft simplicity unit (2SH) » Reduction ratio of 30:1 added for high speed.
* For usage as this installation example, sealing is required fo prevent grease leakage.
Structure of the SHG/SHF series gear unit Fig. 228-1
Direct Connection to a Servomotor Fig. 144-2 CRB CRB inner ring CRB CRB inner ring
- - Output shaft - 7 Circular spline Output shaft L Circular spline

i
| | | | I % Output shaft »1%% Output shaft

Input shaft Input shaft % N

p— Wave H Wave
O] generator generator
*E} Flexspline Flexspline —
= H o
| = a CRB outer ring CRB outer ring
[ Hollow shaft 2UH) | Input shaft (2UJ) |
CRB CRB inner ring

CRB inner ring

H——+ CRB
1 L_Clrolarspline: : Circular spline
Optional Input Shaft ; I fixed part I
p p Fig. 144-3 (fixed part) / (fixed part)
CSF/CSG-2UJ with optional input shaft
e =
Flexspline .
i — w Tautont shaff) Flexspline
(output shaft) (output shaft)
== \W_awlege;le_;‘at?tr Wave generator
i ) (input shaft) (input shaft)

= i N _
% U Retaining bolt CRB outer ring
T Retaining bolt o CRB outer ring
= i

[ simplicity unit(2s0) | Simplicity unit 25H) |
* CRB: Cross roller bearing

* Contact us for details
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Ordering Code Ordering Code
SHG - 25-100-2UH- SP SHF -25-100- 2UH - SP

: : i =
y : LA — i . H : o
: : H H : H $ = Zh=
; i v v v v Table 229-2 ?—; g
v v v v v Table 229-1 i o e =
228 2o Series Size Ratio ! Model Special specification o )]13[_
Series Size Ratio *1 Model Special specification 11*2 — 50 — 100 — — @
14 50 80 100 — — 14 30 50 80 100 — — 2A-GR = Component_ set =
17 50 80 100 120 — 2A-GR =Component set 17 30 50 80 100 120 — 224/*-1R7J‘OF sizes
20 50 30 100 120 160 224A-1R;for sizes LW Lichtweich 20 30 50 80 100 120 160 oUH = HOilOW shaft LW = Lightyveight -
25 50 80 100 120 160 _ 17 = ightweight SHE 25 30 50 80 100 120 160 2UJ=  Input shaft SP = Special specification
2UH = Hollow shaft SP = Special specification 32 30 50 80 100 120 160 2S0=  Simplicit it code
32 50 80 100 120 160 2UJ= Input shaft éode = Implicity unt
SHG 40 50 80 100 120 160 nput shait 40 = 50 80 100 | 120 | 160 (Std. structure ) B
45 50 80 100 120 160 2507 SS"tzph(tmy ;mlt Blank = Standard product 4 — o0 80 100 120 160 2SH= - Simplolty uni e Siandard produet
_ d.stmsire) ank = Standard produc 50 — 50 80 100 | 120 | 160 (Hollow shaft)
50 — 80 100 120 160 2SH = Simplicity unit
Holl haft 58 — 50 80 100 120 160
58 — 80 100 120 160 Hollow shath
*1: The reduction ratio value is based on the following configuration: Input: wave generator, fixed: circular spline, output: flexspline
65 — 80 100 120 160 5 ; : :
2. Size 11 is only available in SHF-2UH

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

Rating table

Technical Data = SHF series

0P ES 2N 4SO/DS0

Rated torgue at Doy Limit for Limit for momentary Maximum input Limit for average
repeated peak <
2000rpm torque average torque peak torque speed (rpm) input speed (rpm)
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Qil Grease Oil Grease

kgfm kgfm kgfm Nm kgfm

m SHG series Table 230-1 lubricant lubricant lubricant lubricant
o 50 35 0.36 8.3 0.85 55 0.56 17 1.3
Rated torque at Mgy Limit for Limit for momentary Maximum input Limit for average 11 100 5 0.51 1 112 39 0.91 o5 255 14000 8500 6500 3500
2000rpm repeated peak average torque peak torque speed (rpm) input speed (rpm) & ) 2 ' 2
torque 30 4.0 0.41 9.0 0.92 6.8 0.69 17 17
ail Grease ol Grease 50 54 0.55 18 1.8 6.9 0.70 35 8.6
(i i bl i Bl Sl (X kg lubricant lubricant lubricant lubricant 14 80 78 080 3 24 P 1 a7 28 14000 8500 6500 3500
100 7.8 0.80 28 29 11 1.1 54 558
14 80 10 1.0 30 31 14 1.4 61 6.2 14000 8500 6500 3500 30 38 0.90 6 16 12 ) 30 31
100 10 1.0 36 37 14 1.4 70 7.2 50 1.6 1 5 32 3'5 % 26 70 7'1
28 5; ;; gg g? 22 22 19113 192 17 80 22 22 43 4.4 27 27 87 8.9 10000 7300 6500 3500
17 - - - 10000 7300 6500 3500 100 24 2.4 54 55 39 4.0 110 11
100 21 32 70 7.2 51 52 143 15 120 > 52 52 55 39 20 86 88
120 31 32 70 7.2 &l 5.2 112 11 30 15 1.5 27 2.8 20 2.0 50 5.1
50 33 33 73 7.4 44 45 127 13 50 % 2'5 56 5'7 32 3'5 98 1'0
80 44 45 96 9.8 61 6.2 165 17 80 2 3'5 72 7'5 a7 4.8 127 13
20 100 52 53 107 10.9 64 6.5 191 20 10000 6500 6500 3500 20 100 20 4'1 a2 8.4 29 5'0 147 15 10000 6500 6500 3500
120 52 53 113 11.5 64 6.5 191 20 120 20 4'1 a7 8.9 29 5'0 147 15
160 52 5.3 120 12.2 64 6.5 191 20 160 20 4'1 92 9'4 29 5'0 147 15
50 51 52 127 13 72 7.3 242 25 20 57 2.8 50 5'1 % 3'9 95 57
80 82 8.4 178 18 113 12 332 34 50 9 4'0 % 1'0 55 5.6 186 1'9
25 100 87 8.9 204 21 140 14 369 38 7500 5600 5600 3500 80 53 6.4 137 4 87 8.9 255 26
120 87 8.9 217 22 140 14 395 40 25 100 67 6.8 157 % 108 1'1 584 29 7500 5600 5600 3500
160 87 8.9 229 2 140 14 408 42 120 67 6.8 157 7 108 Py 304 31
50 99 10 281 2 140 14 497 51 160 67 6.8 176 18 108 11 314 32
80 153 16 395 40 217 22 738 75 20 57 55 100 0 75 77 500 20
32 100 178 18 433 44 281 29 841 86 7000 4800 4600 3500 50 76 7.8 216 2 108 1'1 380 39
120 178 18 459 47 281 29 892 91 80 18 1'2 304 31 157 7 568 58
160 178 18 484 49 281 29 892 91 32 100 137 12 333 32 216 2 647 6 7000 4800 4600 3500
<0 il ik o2 =3 2 =h B i 120 137 14 353 36 216 22 686 70
80 268 27 675 69 369 38 1270 130 180 137 12 372 8 216 2 686 70
40 100 345 35 738 75 484 49 1400 143 5600 4000 3600 3000 50 137 12 202 y 196 20 586 70
120 382 39 802 82 586 60 1530 156 80 206 2 519 53 284 29 980 100
15600 22; 22 22(1) 22 24812 gg 1222 122 40 100 265 27 568 58 372 38 1080 110 5600 4000 3600 3000
a0 107 Y 918 o 507 52 1651 168 120 294 30 617 63 451 46 1180 120
160 294 30 647 66 451 46 1180 120
45 100 459 47 982 100 650 66 2041 208 5000 3800 3300 3000 50 176 18 500 51 265 57 950 97
120 523 53 1070 109 806 82 2288 233 30 313 2 706 75 390 0 1270 120
A = = s i = = 2k = 45 100 353 36 755 it 500 51 1570 160 5000 3800 3300 3000
80 484 49 1223 125 675 69 2418 247 120 202 VT, 523 ad 520 53 1760 180
866 88 2678
50 b ol 2 12 U 2 4500 3500 3000 2500 160 402 al 882 90 630 64 1910 195
120 688 70 1404 143 1057 108 2678 273 50 22 2 =15 =3 75 s 7230 15
160 688 70 1534 156 1096 112 3185 325 30 372 38 941 % 519 53 1880 190
80 Lk 78 L 156 1001 102 2160 220 50 100 470 48 980 100 666 68 2060 210 4500 3500 3000 2500
100 905 92 2067 211 1378 141 4134 422
58 4000 3000 2700 2200 120 529 54 1080 110 813 83 2060 210
120 969 99 2236 228 1547 158 4329 441 150 529 54 T180 20 843 6 5450 250
160 969 99 2392 244 15673 160 4459 455 50 75 T 050 07 560 >7 7960 500
80 969 99 2743 280 13562 138 4836 493 a0 549 56 1280 51 770 79 2450 550
100 1236 126 2990 305 1976 202 6175 630
65 3500 2800 2400 1900 58 100 696 7" 1590 162 1060 108 3180 325 4000 3000 2700 2200
120 1236 126 3263 858 2041 208 (Sl 630 20 745 76 1720 176 1190 21 3330 340
160 1236 126 3419 349 2041 208 6175 630 150 745 75 1840 188 210 123 3430 350
% X & Qe %
(Note) 1. Moment. ofiifsttia, ) ___43D . (Note) 1. Oil lubrication is standard for gear units size 50 or larger with a reduction ratio of 50. Use grease lubrication
2. See Rating Table Definitions on Page 12 for details of the terms. within half the rated torque.
2. Moment of inertia : I= 14GD 2 3. See Rating Table Definitions on Page 12 for details of the terms. 4. Size 11 is only available in 2UH.

=BT -38-



Positional accuracy

See "Engineering data" for a description of terms.

Table 233-1
T Size 14 17 20 25 32 40 45 50 58 65
nm| 0.8 2.0 3.9 7.0 14 29 54 76 108 168 235
T kin| 0.82 0.2 0.4 0.7 1.4 3.0 55 7.8 11 17 24
nm| 2 6.9 12 25 48 108 196 275 382 598 843
E |z 07 12 25 49 1 20 28 39 61 86
x 10Nmirad|  0.27 0.47 1 1.6 3.1 6.7 13 18 25 40 54
K kgimfaremin|  0.08 0.14 0.3 0.47 0.92 2.0 3.8 5.4 7.4 12 16
x 10'Nmirad|  0.34 0.61 1.4 25 50 11 20 29 40 61 88
inifon Ke ™ gmaromin| 0.1 0.18 0.4 0.75 15 3.2 6.0 85 12 18 26
ratio x 10Nmirad|  0.44 0.71 1.6 2.9 57 12 23 33 44 71 98
80 | K aemn| 0413 0.21 0.46 0.85 17 37 6.8 97 13 21 29
ormere 1| 3 4.1 39 4.4 4.4 4.4 41 41 4.4 41 4.4
B acmin| 1 1.4 1.3 15 15 15 1.4 1.4 15 1.4 15
<10rad| 6 12 97 11.3 11.1 11.6 11.1 11.1 11.1 11.1 11.3
B | 23 42 33 39 38 40 38 38 38 38 39
* The values in this table are reference values. The minimum value is approximately 80% of the displayed value.
See "Engineering data" for a description of terms.
Table 233-2
m SHG series Unit:Nm
. Sl e 17 20 25 32 40 45 50 58 65
Ratio
50 110 190 280 580 1200 2300 3500 — — —
80 140 260 450 880 1800 3600 5000 7000 10000 14000
100 100 200 330 650 1300 2700 4000 5300 8300 12000
120 — 150 310 610 1200 2400 3600 4900 7500 10000
160 — — 280 580 1200 2300 3300 4600 7200 10000
Table 233-3
m SHF series Unit:Nm
S e 11 14 17 20 25 32 40 45 50 58
30 — 59 100 170 340 720 — — — —
50 34 88 150 220 450 980 1800 2700 3700 5800
80 — 110 200 350 680 1400 2800 3900 5400 8200
100 43 84 160 260 500 1000 2100 3100 4100 6400
120 — — 120 240 470 980 1900 2800 3800 5800
160 — — — 220 450 980 1800 2600 3600 5600
See "Engineering data" for a description of terms.
Table 233-4
m SHG series Unit: Nm

Total reduction ratio 210 420 700 1300 2800 5200 7600 10400 16200 22800
Table 233-5
m SHF series Unit:Nm

Total reduction ratio

90

140

270

440

890

1750

3750

5400

7500

11800

Table 232-1
Ration (oo oo e 11 14 17 20 25 32 40 or more
pecification
Stamelard x 10™*rad — 5.8 4.4 4.4 4.4 4.4 —

30 product arc min — 2 15 15 1.5 15 —=
Special x 10™rad — — — 29 29 2,9 —
product arc min s — — 1 1 1 —

Standard x 107*rad 5.8(4.4> 4.4 4.4 29 29 29 29
R product arc min 2(1.5) 1.5 1.5 1 1 1 1
Special x 107*rad — 2.9 2.9 1.5 1.5 1.5 1.5
product arc min = 1 1 0.5 05 05 0.5
Note 1: * The parenthesized value of size 11 indicates the value for reduction ratio 100.
See "Engineering data" for a description of terms.
Table 232-2
Ratio Size 1 14 17 20 25 32 40 or more
x 10™*rad — 8.7 8.7 8.7 8.7 8.7 —
b o — 3.0 3.0 3.0 3.0 3.0 —
- x 107*rad 58 58 58 5.8 5.8 58 58
arc min 2.0 2.0 2.0 2.0 2.0 2.0 2.0
80 or x 10™*rad 58 29 29 29 2.9 29 29
more arc min 2.0 1.0 1.0 1.0 1.0 1.0 1.0
ee "Engineering data" for a description of terms.
Table 232-3
Ratio B 11 14 7 20 25 32 40 45 50 58 65
x 10" rad — 291 16.0 13.6 13.6 11.2 — — — — —
- e 60 33 28 28 23 — = — — —
x 10°rad | Note 1 17.5 9.7 8.2 8.2 6.8 6.8 58 538 4.8 —
it arcsec | Note 1 36 20 17 17 14 14 12 12 10 —
x 107%rad — 11.2 6.3 53 53 4.4 4.4 3.9 3.9 29 29
80 arc sec — 23 13 11 11 9 9 8 8 6 6
x 10°%rad | Note 1 8.7 4.8 4.4 44 34 3.4 29 29 2.4 24
100 arcsec | Note 1 18 10 9 9 7 7 6 6 5 5
x 10rad — — 3.9 3.9 3.9 29 29 2.4 2.4 1.9 19
120 aose | — — 8 8 8 6 6 5 5 4 4
x 107%rad — — — 2.9 29 2.4 24 19 19 15 15
1eo e — — 6 6 5 5 4 4 3 3
Note 1: For size 11, the wave generator is a solid wave generator. See "Engineering data" for details.
See "Engineering data" for a description of terms.
Table 232-4
Size
Symbol 11 14 17 20 25 32 40 45 50 58 65
Nm 0.8 2.0 3.9 7.0 14 29 54 76 108 168 235
T kgfm 0.082 0.2 0.4 0.7 1.4 3.0 55 7.8 11 17 24
Nm 2.0 6.9 12 25 48 108 196 275 382 598 843
I kgfm 0.2 0.7 12 2.5 4.9 11 20 28 39 61 86
x 10*Nm/rad — 0.19 0.34 0.57 1.0 2.4 — — — — —
Ki kgfm/farc min —_ 0.056 0.10 017 0.30 0.70 —= — " — —=
x 10'Nm/rad — 0.24 0.44 0.71 13 3.0 — — — — —
K: kgfm/arc min — 0.07 0.13 0.21 0.40 0.89 — — s — —
x 10*Nm/rad — 0.34 0.67 1.1 21 4.9 — — — — —
Reduction K kgfm/arc min — 0.10 0.20 032 0.62 1.5 — — — — —
r%t(if o x 10™*rad — 105 1.5 12.3 14 121 — — — — —
! arc min — 3.6 4.0 41 4.7 4.3 — — — — ="
x 10™*rad — 31 30 38 40 38 — — — — =
Be arc min — 10.7 10.2 12.7 13.4 13.3 — — — — —
x 10'Nm/rad 0.22 0.34 0.81 13 25 54 10 15 20 31 —
i kgfm/arc min 0.066 0.1 0.24 0.38 0.74 1.6 3.0 4.3 5.9 9.3 —
x 10*Nm/rad 0.3 0.47 1.1 1.8 3.4 7.8 14 20 28 44 —
S kgfm/arc min 0.09 0.14 0.32 0.52 1.0 23 4.2 6.0 8.2 13 —
Re?auticgim | x 1onmial 032 0.57 1.3 23 44 9.8 18 26 34 54 =
50 3 kgfm/arc min 0.096 0.17 0.4 0.67 13 2.9 53 7.6 10 16 —
x 10™rad 3.6 5.8 4.9 52 55 55 5.2 52 55 52 —
o arc min 1.2 2.0 1.7 1.8 1.9 1.9 1.8 1.8 1.9 1.8 —
x 10™rad 8.0 16 12 15.4 15.7 15.7 15.4 15.1 15.4 15.1 —
B arc min 2.6 5.6 4.2 53 54 54 53 5.2 5.3 5.2 —

* The values in this table are reference values. The minimum value is approximately 80% of the displayed value.
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Checking output bearing

A precision cross roller bearing is built in the unit type to directly support the external load (output flange).
Please calculate maximum moment load, life of cross roller bearing,
and static safety factor to fully maximize the performance of housed unit (gearhead).

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

m Checking procedure

(1) Checking the maximum moment load (Mmax)

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

(2) Checking the life

‘ Calculate the radial load (Frav) and the average axial load (Faav). M S:é%?;?éﬁ:?; radial load coefficient (x) and the axial load M Calculate the lifetime

(3) Checking the static safety coefficient

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

m Qutput bearing specifications

The specifications of the cross roller are shown in Table 234-1.

Specifications Table 234-1

Moment stiffness Km

Pitch circle Offset Basic rated load

Allowable
g Basic dynamic rated load  Basic static rated load moment load Mc _
C Co x10 * Nm/rad  kgfm/arc min
m x10 *N kgf x10 "N kgf Nm kgfm

0.043 0.018 529 540 755 770 74 76 6.5
14 0.050 0.0217 58 590 86 880 % 74 76 85 25
17 0.060 0.0239 104 1060 163 1670 * 124 12.6 154 46
20 0.070 0.0255 146 1490 220 2250 * 187 191 252 75
25 0.085 0.0296 218 2230 358 3660 258 26.3 39.2 11.6
32 0.111 0.0364 382 3900 654 6680 580 59.1 100 296
40 0.133 0.044 433 4410 816 8330 849 86.6 179 532
45 0.154 0.0475 776 7920 1350 13800 1127 115 257 76.3
50 0.170 0.0525 816 8330 1490 15300 1487 152 351 104
58 0.195 0.0622 874 8920 1710 17500 2180 222 531 158
65 0.218 0.072 1300 13300 2230 22700 2740 280 741 220

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

The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm?) 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.
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Recommended tolerances for assembly

Recommended tolerances for assembly shown below.

m Flexspline fixed
Input:  Wave generator
Output: Circular spline
Fixed: Flexspline

Hollow Shaft (2UH) Fig. 235-1 Input shaft (2UJ) Fig. 235-2
GO O F X
Fixed =
N = X
Input Qutput

[
1
"
—
N [N
U;l
N

A CIY- ETY
Table 235-1
Unit: mm
Size
Syriibo 11 14 17 20 25 32 40 45 50 58 65
A 0.033 0.033 0.038 0.040 0.046 0.054 0.057 0.057 0.063 0.063 0.067
B 0.035 0.035 0.035 0.039 0.041 0.047 0.050 0.053 0.060 0.063 0.063
C 0.053 0.064 0.071 0.079 0.085 0.104 0.111 0.118 0.121 0.121 0.131
D 0.053 0.053 0.050 0.059 0.061 0.072 0.075 0.078 0.085 0.088 0.089
E 0.039 0.040 0.045 0.051 0.057 0.065 0.071 0.072 0.076 0.076 0.082
F 0.038 0.038 0.038 0.047 0.049 0.054 0.060 0.065 0.067 0.070 0.072
m Circular spline fixed
Input:  Wave generator
Output: Flexspline
Fixed: Circular spline
Hollow shaft (2UH) Fig. 235-3 Input shaft (2UJ) Fig. 235-4
V4
Fixed HEE
& Output Input s Output
i
c—]
e
| = I D X E — oD X
&= =}
rﬁ\ A L—_ A | FLCIY
‘—Fﬁ B FIB]
T Z
Table 171-2
Unit: mm
Size 11 14 17 ) 25 32 ) 45 0] 58 65
Symbol
A 0.027 0.037 0.039 0.046 0.047 0.059 0.060 0.070 0.070 0.070 0.076
B 0.031 0.031 0.031 0.038 0.038 0.045 0.048 0.050 0.050 0.050 0.054
C 0.053 0.064 0.071 0.079 0.085 0.104 0.111 0.118 0.121 0.121 0.131
D 0.053 0.053 0.053 0.059 0.061 0.072 0.075 0.078 0.085 0.088 0.089
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Rotational direction and reduction ratio of a unit type Design Guide

The rotational direction and the reduction ratio vary depending on the flange to be fixed for the unit type.

m Flexspline fixed

_l
Input: Wave generator The standard lubricant for Harmonic Drive® gear units is Harmonic Grease SK-1A and SK-2 (Harmonic Grease 4B No.2 for the cross 8 ?f
Output: Circular spline roller bearing). Harmonic Grease 4B No.2 is also available for long-life. The specifications of the grease are described on Page 016. 3{*]"
Fixed: Flexspline m Sealing mechanism S &
Output rotational direction: Same rotational direction as the input ® Rotating and sliding area «... ... Oil seal (with a spring). Take care regarding flaws on the shaft. 2 #
Reduction ratio (i); j= 1 ® Flange mating face and mating ....... O-ring and seal adhesive. distortion on the plane and how the O-ring is engaged. I
R—+1 ©® SCrew hole are@ «eeseesseseeesmsessessesannens Use a screw lock agent (LOCKTITE 242 is recommended) or seal tape.
Hollow shaft (2UH) Fig. 236-1 |nput shaft (ZUJ) Fig. 236-2 (Note) If you use Harmonic Grease 4BNo.2, strict sealing is required.
_ _ Rust prevention =
Fixed Fixed DO
Although Harmonic Drive® gears come with some corrosion protection, the gear can rust if exposed to the environment. The gear external S W
5]
Output Output surfaces typically have only a temporary corrosion inhibitor and some oil applied. If an anti-rust product is needed, please contact us to M g
review the options. Lo
5' il
: o #
Installation accuracy § %]
2]
For peak performance of the gear, it is essential that the following % '/E
T — 1 tolerances be observed when assembly is complete. = ':|'J
Pay careful attention to the following points and maintain the =
recommended assembly tolerances. B
== Input In addition, perform the appropriate installation according to each series,
v because the torque capacity of SHG series is larger than SHF series.
Input
[ e \Warp and deformation on the mounting surface
€= e Blocking of foreign matter
gp WV N = | g e Problems caused by burrs, raised surfaces and location around
— E the tap area of the mounting holes
Y 5 e |nsufficient chamfering on the housing mount
e |nsufficient radii on the housing mount
m Circular spline fixed Installation and transmission torque
Fig. 238-1
Input: Wave generator i
Output: Flexspline —1 —
Fixed: Circular spline Side (A) z Side (A)
Output rotational direction: Opposite rotational direction to the input s
Reduction ratio (i) i= ——_rij—
Hollow shaft (2UH) Fig.236-3  Input shaft (2UJ) Fig. 236-4 =
— Side (B) ﬁﬂ i Side (B)
Output (— Output F— » -
7% LI 7
q i / Fixed L }'Zﬂ_—- / Fixed
/ - / SHG series: (A) Side-installation and Torque Transmission Capacity Table 238-1
. Size
/% / ltem 14 17 20 25 32 40 45 50 58 65
:-I| / Number of bolts 8 12 12 12 12 12 18 12 16 16
i 2 I I % BN % Bolt size M3 M3 M3 M4 M5 M6 M6 M8 M8 M10
[ / Pitch circle mm 64 74 84 102 132 158 180 200 226 258
w / Sty Nm 24 24 24 54 10.8 18.4 18.4 44 44 74
< . . Rotational direction torque
/ @ / Transmission| N 128 222 252 516 1069 1813 3008 4163 6272 9546
— torque
Input / }E /
] _ .
Input Output

A3 A



Size

SHF series: (A) Side-installation and Torque Transmission Capacity Table 238-2 TetlahoniEecamm aations

T 1 14 17 20 25 32 40 45 50 58 ] ] )
m Installation on the periphery of the oil seal
Number of bolts 4 8 12 12 12 12 12 18 12 16 Install an oil seal on the mounting face so that they have a space of at least 1 mm between them to avoid interference with each other. g
Fig. 240-1 8_ *i_
Bolt size M3 M3 M3 M3 M4 M5 M6 M6 M8 M8 =R ]
— e I 5%
Pitch circle | mm 56.4 64 74 84 102 132 158 180 200 226 Oilseal ol geal S H
Clamp 2
torque Nm 2.0 2.0 2.0 2.0 45 9.0 15.3 15.3 37 37 ©
Tremsmission| i, 47 108 186 206 431 892 1509 2578 3489 5236

torque

(Table 238-1, 238-2/Notes)

1. The material of the thread must withstand the clamp torque. \J: 8
2. Recommended bolt: JIS B 1176 socket head cap screw / Strength Range: JIS B 1051 12.9 or more - - «b~~ 1 D0
3. Torque coefficient: K=0.2 8 g
4. Clamp coefficient: A=1.4 L a
5. Friction coefficient on the surface contacted: p=0.15 m Manufacturing for Mating Part and Housing h 5]
6. Use washers for SHG/SHF-LW. When the housing interferes with corner “A”, an undercut in the housing is recommended as shown below. ﬁ' e
Fig. 240-2
. o . o . Hollow shaft (2UH) Input shaft (2UJ) Simplicity unit (280) Simplicity unit (28H) = ZH
SHG series: (B) Side-installation and Torque Transmission Capacity Table 239-1 = e
3 A
: N e NI e =
i vize 14 17 20 25 32 40 45 50 58 65 % = 7
em =
=
Number of bolts 8 16 16 16 16 16 12 16 12 16 L
Bolt size M3 M3 M3 M4 M5 M6 M8 M8 M10 M10
Pitch circle mm 44 54 62 77 100 122 140 154 178 195 ,J
S Nm 2.4 24 24 54 108 18.36 44 44 89 89 aas
torque —1
s . . A
gf:j:'ss'on Nm 88 216 248 520 1080 1867 2914 4274 5927 8658 A A —
. Fig. 240-3
Recommended Housing Undercut Unit: mm
SHF series: (B) Side-installation and Torque Transmission Capacity Table 239-2
Size
ltem 11 14 17 20 25 32 40 45 50 58
Number of bolts 6 8 16 16 16 16 16 12 16 12
Bolt size M3 M3 M3 M3 M4 M5 M6 M8 M8 M10
Pitch circle mm 37 44 54 62 77 100 122 140 154 178
Clamp Nm 2 2.0 2.0 2.0 45 9.0 153 37 37 74
torque
gf:j:mio” Nm 46 72 176 206 431 902 1558 2440 3587 4910

(Table 239-1, 239-2/Notes)

The material of the thread must withstand the clamp torque.

Recommended bolt: JIS B 1176 hexagonal bolt / Strength: JIS B 1051 12.9 or more
Torque coefficient: K=0.2

Clamp coefficient A=1.4

Friction coefficient on the surface contacted: p=0.15

areN~
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Outline Dimensions (2UH) LR
Unit: kg
Qutline dimensions (2UH) o A 14 17 20 25 32 40 45 50 58 65
You can download the CAD files from our website: harmonicdrive.net _ 2UH 0.53 0.7 1.00 1.38 2.1 45 7 10.0 14.5 200 285 =
Fig.241-1 2UH-LW (Lightweight) = 0.55 0.8 1.1 1.6 36 6.2 8 11.8 16.4 233 S F
G D 2
W =Kol
N Moment of Inertia (2UH) S8
G Table 242-2 a
Si o
= Syl e 11 14 17 20 25 32 40 45 50 58 65 =
%z Moment of I [x 10 kgm’ 0.080 0.091 0.193 0.404 1.070 2.85 9.28 13.8 252 495 94.1
inertia J | x 10°kgfms’| 0.082 0.093 0.197 0.412 1.090 2.91 9.47 141 257 50.5 96.0
g Blale
—Tw g ol <€ "
= = Startlng torque (2UH) See "Engineering data" for a description of terms. Please use as reference values; Table 242-3
T the values vary based on use conditions. Unit: Ncm 8
L Size D 0O
e _ i 14 17 20 25 32 40 45 50 58 65 S W
Ratio i N0)
T 30 — 11 30 43 64 112 — — — — — M =l
4 X Note| - 50 71 838 27 36 56 85 136 165 216 297 = o 8
. b 80 — 75 25 33 50 74 117 138 179 244 314 § M
L 100 59 6.9 24 32 49 72 112 131 171 231 297 3 ,‘%
12 Il d (8) 20 Il d (16)
SR e SR e 120 = - 24 31 48 68 110 126 165 223 287 = 5l
, = 6-M3x5 equally spaced \ 160 — — — 31 47 67 105 122 156 213 276 8 %%
» ) o 4
- A \ AR Y - 25
> g T » .K\ # Backd riving torque (2UH) See "Engineering data" for a description of terms. Please use as reference Table 242-4 =
] : i B g i . [ — #{*' E values; the values vary based on use conditions. Unit: Nm 8
\ k
L3 i ] | Size
\a\L, Bot h 11 14 17 20 25 32 40 45 50 58 65 -
(20H) R Note 1 Note 2 30 — 54 17 23 35 57 — — — — —
Shape of input part of size 14, 17 Size 11 Size 14 Size 17 50 46 5B 16 % 34 51 82 99 129 178 —
Note 1: See recommended housing undercut on previous page. The dimension tolerances that are not specified 80 — 7.2 24 31 48 70 112 133 172 234 301
vary depending on the manufacturing method. Please check the co nfirmation draw ing or contact us for dimension * Please refer to the confirmation 100 7.6 8.2 29 38 59 86 134 158 205 278 356
tolerances not shown on the drawing. drawing for detailed dimensions. 120 _ _ 34 45 69 97 158 182 237 322 413
160 — — — 59 90 128 201 233 299 408 530
Dimensions (2UH) . . i
Table 241-1 Unit: mm Continuous Operating Time (2UH) e ———— Table2452
S Size 11 14 17 20 25 32 40 45 50 58 65 The internal temperature rises due to the effect of the oil seal and the Cpetigtne CRninloisibEeRIna i Nl nLe s s peraing
Ah7 62 70 80 %0 110 142 170 190 214 240 276 supporting bearing used for the input shaft (high-speed rotation side) operation (min) (min)
2 - for SHF-2UH. Observe the operating time shown in Table 246-2 for 1 90 50
o B SHEISHF Sees 453 54 64 75 90 115 140 160 175 201 221 contiHuBusEopEraLion, n * *
SHG/SHF-LW Series — 52 62 73 88 115 140 160 168 195 213 The operating time shown in Table 246-2 is calculated based on the time = a0 60
¢C h7 305 36 45 50 60 85 100 120 130 150 160 required for the temperature inside the unit to rise to 80°C and for the oil 20 %0 50
¢D h7 64 74 84 95 115 147 175 195 220 246 284 seal temperature to rise to 100°C. Take care not to exceed the temperature o e A%
¢E h7 18 20 25 30 38 45 59 64 74 84 96 given above in conducting continuous operation. The following review will = T =F
oF H7 14 14 19 21 29 36 46 52 60 70 80 be necessary if the temperature exceeds the value given above. 10 40 0
G 48 525 565 515 555 655 79 85 93 106 128 Contact us in such an event. E = =
H 14 12 12 5 6 7 8 8 9 10 14 e Change of timir_19 to replace lubricant 50 20 20
[ 19 205 23 25 26 32 38 42 45 52 56.5 e Change of lubricant _ 58 20 15
J 15 20 215 215 235 265 33 35 39 44 575 * Measures against lubricant leakage accompanied by the o5 15 10
K 6.5 6.5 6.5 — = — — — — — — pressure rise IDSIde e .Unlt . A * Contact us as the continuous operating time may vary significantly depending
L 8 9 10 08 08 1 12 15 16 7 18 e Measures against deterioration due to heat on the oil seal area on the operating condition.
M SHG/SHF Series 6.5 8 85 9 85 95 13 12 12 15 19.5 "
SHG/SHF-LW Series — 11.5 12 135 155 205 25 27 30 35 425 Performance Data for the Input Bearing for Hollow Shaft (2UH)
2‘) 167'55 271'57 283'59 2&_?5 2966 324 474 4775 5275 6272 ;g The internal temperature rises due to the effect of the oil seal and the supporting bearing used for the input shaft (high-speed rotation
) == @ 5) 2 5) 25'5 33'5 40'5 5 Sé 6% 7% 88 side) for SHF-2UH. Observe the operating time shown in Table 246-2 for continuous operation.The operating time shown in Table 246-2
L Q — 3 3 6. 6. 6. 6 5 5 8 6 is calculated based on the time required for the temperature inside the unit to rise to 80°C and for the oil seal temperature to rise to
. — e [ [ | s | wes | wea | wes | wea | wies | e S T 0% F SO 3.8 ShEston H BT S boricest
@® 56.4 64 74 84 102 132 158 180 200 226 258 P g ’ ’
T 4 8 12 12 12 12 12 18 12 16 16 Input bearing specifications Fig 247-1
@ 35 35 35 35 45 55 6.6 6.6 9 9 11 : : Teble2471 79
o/ 37 44 54 62 77 100 122 140 154 178 195 Bearing A Bearing B . ) :
~ Maximum Bearing A ¢ Bearing B
W 6 12E A8 | 20E A 16 16 16 16 16 12 16 12 16 Basic dynamic Basic static Basic dynamic Basic static 2 b radial load e
SHG/SHF Series M3X5 M3x5 M3x6 M3x6 M4x7 M5x%8 M6x10 M8x10 M8x11 M10x15 M10x15 Model rated load rated load Model rated load rated load =
. 03.4X4 | 935115 | ¢35x12 | 93.5x135 | 04.5x15.5 | 955205 | 96.6x25 | 99x28 | 99x30 | ¢11x35 | 911x42.5 a0 o S el e i
SHG/SHELW Series — M3x5 M3x6 M3x6 M4x7 M5x8 M6x10 M8x10 M8x11 M10x15 | M10x15 670477 '
= 035x115 | 935x12 | ¢35x135 | ¢5x155 | 96x205 | 97x25 | 99x27 | 99x30 | ¢11x35 | 911x425 T prers Y e T o = || e = '
‘P(Z ;’2 g’% ;i - - - - - - - - 17 |e805zz| 4300 2050 | 68052Z| 4300 2050 | 29 | 175 | 250 =t
a 6804ZZ | 68042ZZ | 68052ZZ | 68062ZZ | 6808ZZ | 6909ZZ | 6912ZZ | 6913ZZ | 69152Z2Z | 6917 ZZ | 69202ZZ ;g 2282§ 2288 ig:g 228255 2288 ig:g 2275 12: =10
b SHG/SHF Series 6704272 | 680427 | 6805277 | 680627 | 680827 | 6809727 | 681227 | 681322 | 68152Z | 68172Z | 682022 : : =2
SHG/SHFLWSeries | — 6804 ZZ | 680527 | 680622 | 680822 | 6809 ZZ | 681227 | 681322 | 681522 | 6817 2Z | 6820272 22 |lodere (il {000 || eedez || 5ot SUIIR S I 5 e
c D41.950.95| D49585 | D59685 | DB9785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | D1932129 | D21623811 40 ooteag) 19400 16300 661272 | L1500 10900 | 395 [ 275 | 1060
g |_SHOSHFSeres | $18274 | S20304.5| S25356 | S30405 | 538475 | S45607 | S60789 | S658510 | S759510 | S8511012 | S10012513 45 | 691322| 17400 16100 [681322| 11900 12100 | 44 | 285 900 T
SHG/SHF-LW Series — 5203045 | S25356 | S$30405 | S38475 | S45607 | S60789 | $658510 | S759510 | $8511012 [S10012513 50 [691527 24400 22600 | 681527 12500 13900 49 315 1370 o
o | SHOSHFSeries | 518274 | S20304.5| S25356 | S30405 | S38475 | S45555 | S50685 | S59685 | S69785 | S84945 | S961128 58 | 691722 | 32000 29600 | 6817ZZ| 18700 20000 | 562 | 365 ) 1720 E"‘.'QX(';?" |'c|’add(N,\)l b 2
SHG/SHF-LW Series — $203045| 525356 | S30405 | S38475 | S45555 | S59685 | S59685 | S69785 | S84945 | S961128 65 | 69207z 42500 36500 | 6820ZZ| 19600 21200 | 67 | 445 | 2300 r Radial load (N)
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Outline Dimensions (2UJ) Mass (2UJ)

Unit: kg
Outline Dimensions (2UJ)
_|
You can download the CAD files from our website: harmonicdrive.net Fig. 248-1 Mass (kg) 0.66 0.94 1.38 21 4.4 73 9.8 13.9 19.4 26.5 §_
>
F o
? Q
G H | Moment of Inertia (2UJ) =
LK LM o
J c Table 249-2 =
i ol QO
o
Moment of | x10™*kgm? 0.025 0.059 0.137 0.320 1.20 3.41 5.80 9.95 205 355
inertia J | x10°kgfms’ 0.026 0.060 0.140 0.327 1.22 3.48 5.92 10.2 20.9 36.2
~ ~ 8
=l E
= gls|< Starii 2UJ DO
=
M tartlng tO rque ( ) See "Engineering data" for a description of terms. Please use 8 g
- N_b the values vary based on use conditions. as reference values; Table 249-3 T =2
o Unit: Nem o 8
7 @
o e 14 17 20 25 32 40 45 50 58 65 = T
=22 o o
Y Notei 30 6.8 11 19 26 63 — — — — — S %}
(0 50 5.7 9.7 14 22 41 72 94 125 178 — _g §J
80 4.4 7.2 11 15 29 52 68 88 125 163 g %%
"pcualy sopced (i  2heouallsppeed (D) 100 3.7 6.5 9.9 14 27 47 60 80 13 147 S E.'J
=
=3
153

A 120 — 6.2 9.3 13 24 44 55 74 105 137
) 8, M/\p\& 160 — — 8.6 12 23 39 50 66 94 122
M\Lﬁ/ﬁf M/@ Bade erlng tO rque (ZUJ) See "Engineering data" for a description of terms. Please use as reference

Note 1: ) values; the values vary based on use conditions. Taijlr?it%l\?;:
Size 14 Size 17 F?::erezi%n;g%nec::iclishousmg undercut on — .
Sizecl:;;u‘::t;:‘"p”t * Please refer to the confimation drawing for Eatio 14 17 20 25 32 40 45 50 58 65
detailed dimensions. 30 35 59 10 16 31 — — — — —
50 3.4 5.8 8.4 13 25 43 56 75 107 —
80 4.2 6.9 10 15 28 50 65 85 120 154
100 45 7.8 12 17 33 56 72 96 135 176
Table 248-1 Unit: mm 160 — — 17 23 43 75 96 126 181 235
— e 14 17 20 25 32 40 45 50 58 65
¢B 54 64 75 90 115 140 160 175 201 221
9Ch7 36 45 50 60 85 100 120 130 150 160 The input shaft of the 2UJ is supported by two single-row deep-groove bearings. For peak performance of the SHF-2UJ it is
@D h7 74 34 95 115 147 175 195 220 246 284 essential that the follpwing Specification for Input Bearing be observed -Figur_e 254-1 shows the p_oints of ap_plication of forces. Se_e Table
254-1 for the dimensions (a) and (b). Graphs 254-1 and 254-2 show the Maximum Allowable Radial and Axial Loads. The values in Graph
¢E h6 6 8 10 14 14 16 19 22 22 25 ; v w
= 505 56 535 5 845 100 108 121 133 156 254-1 and 254-2 are based on an average input speed of 2,000 rpm and a mean bearing life of L10=7,000h.
ﬁ 2:;_35 ;; 2; 22 gg 2; 2; 2; g; 5‘:;2_5 Example: If the input shaft of a SHF-40-2UJ unit is subjected to an axial load (Fa) of 500 N. The maximum allowable radial force will be 400 N.
[ 15 16 175 20.5 26.5 31 35 39 44 575 Input bearing specifications Table 254-1 i 25521
J 14 16 20 25 25 30 30 35 35 40 y y
K 9 10 105 105 12 14 15 16 17 18 : Beatig A BndE . - B A - Bearing B
L 8 8.5 9 8.5 9.5 13 12 12 15 19.5 Basic dynamic = Basic static Basic dynamic = Basic static radial load 1
M 25 3 3 3 5 5 7 7 7 12 Model ratedload  ratedload  Model rated load  rated load
N 21.7 239 255 29.6 36.4 44 475 52.5 62.2 72 CriN) Cor(\) CriN) Corth) | (mm) FrtN)
o 11 12 165 225 225 275 28 33 33 39 14 | 69822 2240 910 69577 1080 430 20 14 110
P — = 824 115 115 13 4 155 4 18.5 4, 185 4, 21 4 17 | 6900Zz| 2700 1270 69722 1610 710 85| A 135 Fa+
Q 05 05 3 Bos 5 B 5 Box 5 Bom 6 B 6 Hox 6 Hox 7 8o 20 | 690222 4350 2260 69822 2240 910 25| 233 210 p—
R — — 3 B 5 fom 5 fom0 5 B 6 Hox 6 B 6 Hox 8 Boss 25 | 6002ZZ 5600 2830 690072 2700 1270 28 28 270
S — — M3x6 M5x10 M5x10 M5x10 M6x12 M6x12 M6x12 M8x16 32 | 600422 9400 5000 690272 4350 2260 36 27 490
¢T 64 74 84 102 132 158 180 200 226 258 40 | 6006ZZ| 13200 8300 6003ZZ 6000 3250 43 325 660
U 8 12 12 12 12 12 18 12 16 16 45 | 6206ZZ| 19500 11300 600422 9400 5000 475 345 1030
oV 35 35 35 45 55 6.6 6.6 9 9 11 50 |6207ZZ| 25700 15300 600527 10100 5850 55 =3 1330 Fa: Axial load (N)
oW 44 54 62 77 100 122 140 154 178 195 58 | 6208ZZ| 29100 17800 600622 13200 8300 62.5 40 1600 Fr- Radial load N)
X 12E A8 | 20EA 16 16 16 16 16 12 16 12 16 65 | 6209ZZ| 32500 20500 600727 16000 10300 79 83 1650
v M3x5 M3x6 M3x6 M4x7 M5x8 M6x10 M8x10 M8x11 M10x15 | M10x15
035115 | ¢3.5x12 | ¢3.5x13.5 | ¢4.5%155 | ¢5.5x20.5| ¢6.6x25 [ @9x28 @9%x30 | ¢11x35 | ¢11x42.5
a 6982727 | 6900ZZ | 69022727 | 6002 ZZ | 6004ZZ | 6006 ZZ | 6206 ZZ | 6207 ZZ | 6208 ZZ | 6209 ZZ
b 695 ZZ 697 2Z 698727 | 690077 | 690277 | 6003ZZ | 6004ZZ | 6005ZZ | 6006 ZZ | 6007 ZZ
c D49585 | D59685 | D69785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | D1932129 [ D21623811
d G8184 D10205 | D15255 | D15255 | D20355 | D30457 | D30457 | D35557 | D40607 | D45607
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Outline Dimensions(2SO. 2SH)

You can download the CAD files from our website: harmonicdrive.net

Fig. 265-1

S-T1 equally spaced D*
The bolts are factory installed to prevent misalignment between the
flange of the flexspline and the outer race of the cross roller bearing. E F*

0-¢ P equally X1 - X2 equally spaced (Y1)

spaced G H I D Y2

J O-ring
. ]
O-fing C0.4 f WJs9
E co.4

8
~
i
pCHY
Bs
v

5 — C0.4 f[ &
o = Note 2 om m
®

|
j %l ‘
18— s e

. Nt
depth of pilot hole b
Z1-Z2 equally spaced
L (bolt to prevent separation)

@ Mih7

@ M2H7
P
P

¢ A hB

¢ Mih7

20 equally spaced (16)-M3x6 (¢3.5x6.5) 12 equally spaced (8)-M3x5 (¢3.5x6)

P| 90.25
! 2- M3x4 (size 14)
2- M3x6 (size 17)
2.5 (size 14)
3 (size 17)
B
r‘-" 0.4 (size 14)
0.3 (size 17)
A — 4-M3x6 evenly arranged
5 (bolt to prevent separation)
Details of B (bolt to prevent separation)
Size 14, 17 configuration of Size 17 Size 14
wave generator configuration configuration

Note 1: See undercutting the housing on Page 240 for details.
Note 2: For size 14, C0.5.

* Refer to the confirmation drawing for detailed dimensions
* See Fig. 084-2 on Page 084 for the configurations of the wave generator.

(2S0/2SH)

B

Dimensions (2S0) Table 256-1

Unit : mm
SIZE 14 17 20 25 ) 40 45 50 58 65
Symbol
@A h6 50 60 70 85 110 135 155 170 195 215
9B 14 18 21 26 26 32 32 32 40 48
¢B: — — — — — — 128 141 163 180.4
¢B: = = = = — = 2.7 2.7 27 2.7
Standard (H7) 6 8 9 11 14 14 19 19 22 24
o Max. dimen. 8 10 13 15 15 20 20 20 25 30
D SHF Series 28.5 By 325 8 295 37 % 44 9, 53 % 58 .1, 64 15 755 13 —
SHG Series 285 734 325 754 335 754 37 755 44 755 53 755 58 VHE 64 757 755 757 83 757
E 235 26.5 29 34 42 51 56.5 63 73 815
F 5 6 45 3 2 2 15 1 25 15
G 24 3 3 33 36 4 45 5 58 6.5
H 141 16 175 18.7 23.4 29 32 34 40.2 43
I 7 75 8.5 12 15 18 20 24 27 32
J 6 6.5 75 10 14 17 19 22 25 29
Kot SHF Series 0.4 03 0.1 21 25 33 3.7 42 48 —
SHG Series 1.4 16 15 35 42 56 6.3 7 82 95
i SHF Series 176 4 195 9, 20.1 4 20.2 5 22 4 2754 279 4% 324 349 5, =
SHG Series 185 4, 20.7 5. 215§ 21.6 4 2364 29.7 8 30.5 4 34.8 1 383 4, 446 5,
oM h7 70 80 90 110 142 170 190 214 240 276
oM: H7 48 60 70 88 114 140 158 175 203 232
oN: — — — — — 32 — 32 — 48
o 8 12 12 12 12 12 18 12 16 16
oP 35 35 35 45 55 6.6 6.6 9 9 11
0Q 0.25 0.25 0.25 0.25 0.25 0.3 0.3 05 05 05
oR 64 74 84 102 132 158 180 200 226 258
S 2 4 4 4 4 6 6 6 8 8
T M3x6 M3x6 M3x 8 M3x 8 M4x 8 | M4x 10 | M4ax8 | M5x 12 | M5x 12 | m6x 16
T: (angle) 22.5° 15° 15° 15° 15° 15° 10° 15° 11.25° 11.25°
oU 44 54 62 77 100 122 140 154 178 195
v o= — 10.4 12.8 16.3 16.3 21.8 21.8 24.8 27.3
W Js9 — — 3 4 5 5 6 6 6 8
X 12E.A8 | 12E A.16 16 16 16 16 12 16 12 16
X M3x5 M3%6 M3x 6 M4x 7 M5x 8 | M6x 10 | M&x 10 | M8x 11 | M10x 15 [ M10x 15
Yi @35%6 | p3.5%65 |@ 3.5x 7.5| ¢ 4.5x 10| @ 55% 14| 9 6.6x 17| ¢ 9x 19 | 9 9x 22 [ @ 11x 25| @ 11x 29
Y2 0.25 0.25 0.25 0.25 0.25 03 0.5 05 05 05
Zi 4 4 4 4 4 4 4 8 6 8
Z M3x6 M3x6 M3x 8 | M3x 10 | M4x 16 | M5x 20 | M5x 20 | M5x 25 | M6x 25 | M6x 30
MR pa 38 45 53 66 86 106 119 133 154 172
housing b 1 1 15 15 15 2 2 2 25 25
i 9c 31 38 45 56 73 90 101 113 131 150
d 1.7 2.1 2 2 2 2 2.3 2.5 29 35
e D49585 | D59685 | D69785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | D1932129 | D21623811
f — — — = — —  |d11215d220] S135  |d1157.0d220] S175

® The following dimensions can be modified to
accommodate customer-specific requirements.

@®*The D, F and K values indicate relative position of individual
gearing components (wave generator, flexpline, circular
spline). Please strictly adhere to these values when designing
your housing and mating parts.

@ Please note that the circular spline face of sizes 14 through 40
does not incorporate an O-ring groove. Please provide
alternate sealing arrangements.

@ Due to the deformation of the Flexspline during operation,
it is necessary to provide a minimum housing clearance,
dimensions ¢a, b, ¢.

Wave generator is removed when the product is delivered.

Wave Generator : C
Flexspline :OandP
Circular Spline : X1 and X2

Mass (2S0) Table 256-2

Unit: kg

Mass (kg) 0.41 0.57 0.81 1.31 2.94 5.1 6.5 9.6 13.5 19.5
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Outline Dimensions (2SH)

You can download the CAD files from our website: harmonicdrive.net

Fig. 257-1
Pi-P2 equally c
spaced D * D D¥
Qi-9Q2
equally spaced E E, B
‘ F O ring
Oring f
A
o
~ |~
BT @ 2|k
Q o
o S <z
S| o | o
= ¥
1 L
8 s e
T:-T2 equally spaced depth of pilot hole Note 1 b Wi - W2 equally spaced_
The bolts are factory installed to prevent (bolt to prevent separation)
misalignment between the flange of the flexspline
and the outer race of the cross roller bearing. 12 equally spaced (8)-M3x5 (93.5x6) 20 equally spaced (16)-M3x6 (¢3.5x6.5)
3-M3
4-M3 x6 equally spaced 4-M3x6 equally spaced
(bolt to prevent separation) (bolt to prevent separation)
Configurations for Size14 and 17 Size 14 Size 17
Configurations Of Wave Generator All Sizes
: c ;
Size 14, 17 Size 20 &
I l2 Cls ) ‘ ‘
Ji Jz‘ J3 (6 Tolerance range) [ l 2 \< L
X — (j6 Tolerance range) J Js (j6 Tolerance range)
(j6 Tolerance range) 2 - t
co3 RO_QM QE?Q C03 C0.4 | RO2 @59-2 ‘c0.4
T i =
B E © © [ -| & T © L ©, =
Eswq"sz“*'“*’l“_J EQEN“ '7Z*ZN W= =
b b 2 ek —
33| |5 sl dlsle 3 35T =
o o 05 O1{ 02 ) Os
G C
Size 25 Size 32 I I (ls)
oo Clad
Jo Js K: H Ky _ Ja (7 Tolerance range)
RO.2 R(‘) C0.4 H I
C0.4 |CO4N\ L C04 C0.4 RO.2 R‘O.‘Z/ C0.4
— 1
‘ 1
el E -
= | | o]
g5z e Ak | Bl | ol [Lell 5=
&l el & O 02 Os | al dl 4] o = = = = <, S ~| 3
o ol & 5 =| B = S I A &
= S Z| 4l & o ©
C
Size 40 to 65 O O Os
I l2 Cls )
Ji [QUS Js CJo)
Ki
~ ©f - Note 1:
= . 9 ; See undercutting the housing on Page 240 for details.
& Es = * Refer to the confirmation drawing for detailed dimensions.
Especially be certain to check the delivered specifications
since the configuration of the wave generator varies
depends on the size. (* Also see Fig. 084-2 on Page 084.)
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Dimensions (2SH)

Table 258-1
Unit : mm
Symbol Size (< 2
¢A h6 70
¢B: = = — — = = 128 141 163 180.4
B: — — = — = — 2.7 27 2.7 2.7
c 5254 56.5 0 5154 555 4 65.5 4 79 4 85§, 93 §; 106 4 128 4
Bk SHF 16 1° 16 %° 9.57%° 10 7' 127" 137" 1357’ 15 %° 16 °° 21%°
SHG 16 5° 16 9.5 10 3° 12 7%3° 13 %° 135%° 15 %7 16 % 217
D 235 265 29 34 42 51 56.5 63 73 815
Ds % 13 14 13 11.5 115 15 15 15 17 255
E 24 3 3 33 3.6 4 45 5 58 6.5
E: 14.1 16 17.5 18.7 23.4 29 32 34 402 43
E; 7 75 8.5 12 15 18 20 24 27 32
F 6 6.5 75 10 14 17 19 22 25 29
oG H6 48 60 70 88 114 140 158 175 203 232
oH h6 70 80 90 110 142 170 190 214 240 276
I 20 .0 215 . 19 .01 20 .0 29 .01 34 a1 35 . 395.1 | 4531 | 5450
I, 20 .0 215 .0 20 .1 225401 | 23.5.: 28 .0 32.5 .01 36 .0 40.7 —
Is (12.5) (13.5) 12.5) 13 13 “n 17.5) 17.5) 200 —
Ji 25 25 — - — — 8 9 10 14
Jz 7 7 7 6.5 — = QD) (30.5) (35.3) (40.5)
Js 7 7 7 6.5 = 95 95 95 125 115
Ja — — — — - (7.5) (8 (8 (15) 11.5)
K = = — — 13.9 15.1 15.6 18.6 211 23.1
K: — = — — 1.9 2.2 2.7 2.7 3.2 3.1
Wave oL 22 27 32 42 47 62 69 79 90 106
generator .
dimensions | @L26 20 25 30 40 45 60 65 75 85 100
oLs h9 = = — 38 = 59 59 69 84 96
oLs H7 14 19 21 29 36 46 52 60 70 80
oL: 7 20 25 30 — 45 — — = — —
oM 22 27 32 42 49 65 70 80 915 111
oM: h7 20 25 30 38 45 59 64 74 84 96
oM — — — — 425 57 62 72 815 96.5
oM. H7 14 19 21 29 36 46 52 60 70 80
oNi j6 20 25 30 40 45 60 65 75 85 100
oN: 145 19.5 215 29.5 36.5 46.5 525 60.5 705 80.5
O 10 10 10 10 10 12 15 15 15 20
O 225 245 (19.5) 22.5 (30.5) (35) 35 41 48 54
O 20 22 22 23 25 32 35 37 43 54
P 3 3 6 6 6 6 6 6 8 6
P: M3 M3 M3x6 M3x6 M3%6 M4x8 M4x8 M4x8 M4 x8 M5x10
oP; — — 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Q 8 12 12 12 12 12 18 12 16 16
o 35 35 35 45 55 6.6 6.6 9 9 11
PQ 0.25 0.25 0.25 0.25 0.25 03 0.3 05 05 05
oR 64 74 84 102 132 158 180 200 226 258
¢S — — 255 335 405 52 58 67 77 88
T 2 4 4 4 4 6 6 6 8 8
T M3x6 M3x6 M3x8 M3x8 M4 %8 M4x10 | M4x10 | M5x12 | M5x12 | M6x16
T: (angle) 225° 15° 15° 15° 15° 15¢ 10° 15° 11.25° 11.25°
oU 44 54 62 77 100 122 140 154 178 195
Vi 12EA.8 |20E A 16 16 16 16 16 12 16 12 16
Vs M3x5 M3x6 M3x6 M4x7 M5x8 M6x10 | M8x10 | M8x11 | M10x15 | M10x15
Vs @3.5%6 | ¢3.5x6.5 | 935x75 | 94.5x10 | 95.5%14 | ¢6.6x17 | 99x19 @9x22 | 911x25 | @11x29
Vs 0.25 0.25 0.25 0.25 0.25 0.3 05 05 05 05
Wi 4 4 4 4 4 4 4 8 6 8
W; M3x6 M3x6 M3x8 M3x10 | M4x16 | M5x20 [ m5x20 | mM5x25 | M6x25 | M6x30
Minimum fa 38 45 53 66 86 106 119 133 154 172
housing b 1 1 15 15 15 2 2 2 25 25
cleardnee 9c 31 38 45 56 73 90 101 113 131 150
d 1.7 2.1 2 2 2 2 23 25 2.9 35
e D49585 | D59685 | D69785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | D1932129 | D21623811
f = = = — = —  |d11215d220] S135  |d1157.0d220] S175

@ As the flexspline is subject to elastic deformation, the housing
clearance should be @a, b, ¢c or more and it should not
exceed.

® *The D1 and D3 sizes indicated by an asterisk are the
mounting positions in the shaft direction and allowance of the
three parts (wave generator, flexspline, circular spline). Strictly
observe these tolerances.

@ The circular spline of sizes 14 to 40 does not have an O-ring
groove (symbol: f) for sealing. Account for sealing during
design and installation.
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Mass (2SH) Table 2591 Installation Recommendations
Unit: kg
i . - = - = - — - m Installation sequence
Mass 0.45 063 0.89 144 10.2 14.1 The wave generator is installed after the flexspline and circular spline. If the wave generator is not inserted into the flexspline last, gear teeth —
. . . . . . scuffing damage or improper eccentric gear mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal) will cause noise Cg H
and vibration, and can lead to early failure of the gear. For proper function, the teeth of the flexspline and Circular Spline mesh symmetrically. g'ﬁf
Lubrication 5
- Assembly order for basic three elements Fig. 260-2 8 é’
Standard lubrication for SHG/SHF series is grease. o 7]‘31—
See "Engineering data" on Page 016 for details of the lubricant. Flexspline/CRB inner ring =
Flexspline/CRB outer ring 7 =
Application guide =+
As the gear unit is shipped with the outer race of the cross roller bearing and the flexspline temporarily bolted together, grease __"
is not applied other than the gear teeth. Refer to the following application guide for grease application instructions Note: Do not assermble
Applicati id Wave Generator from o
pplicationguige Table 259-1 Diaphram of Flexspline & &
()]
Cross roller bearing (outerrace) [T ——— 1 Circular spline S W
Z-30)
9)
| Apply thin coating of R ____________« % 5]
/7 grease before installation. =
3 &
. o m
Flexspline I— Thickness of g §|J
diameter of wave '8 ZH
. n
generator bearing | N\ PASKRIh Greses § /EI\
while slowly rotating — Al
] bearing. Wave generator g Wave generator S
Fill the inner wall with grease in @
accordance with the values listed h i
belowv. - T T e —
Wave Generator E—,‘—
* CRB: Cross roller bearing
Application quantity
Table 259-2 .
Unieg = Precautions on assembly

It is extremely important to assemble the gear accurately and in
proper sequence. For each of the three components, utilize the

Size
Application 14 65

Horizontal use, 58 following precautions.
Vertical| Output shaft facing up 75 13 19 37 74 130 200 255 400 530
use | Qutput shaft facing down 8.9 15 22 42 84 150 230 290 480 630 .
Wave generator Flexspline
1. Avoid applying undue axial force to the wave generator 1. Mounting surfaces need to have adequate flatness,
Installation accuracy during insta_llati_or_m Rotating the wave ge_nerator bearing smoothness, and no distortion.
while inserting it is recommended and will ease the process. 2. Especially in the area of the screw holes, burrs or foreign
Maintain the recommended tolerances shown in Figure 260-1 and 2. Extra care must be given to ensure that concentricity and matter should not be present.
Table 260-1 for peak performance. Fig. 260-1 inclination are within the specified limits (see page 253). 3. Adequate clearance with the housing is needed to ensure no
3. Installation bolts on the Wave Generator and Flexspline should interference especially with the major axis of flexspline
not interfere each other. ; ; :
H 4. Bolts should rotate freely when installing through the mounting

holes of the flexspline and should not have any irregularity due
to the shaft bolt holes being misaligned or oblique.

Circular spline

5. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified

The circular Spline must not be deformed in any way during the
assembly. It is particularly important that the mounting surfaces torque, and then tighten them to the specified torque. Tighten
are prepared correctly. them in an even, crisscross pattern.

,4 1. Mounting surfaces need to have adequate flatness, 6. The flexspline and circular spline are concentric after

smoothness, and no distortion. assembly. After installing the wave generator bearing, if it
rotates in unbalanced way, check the mounting for dedoidal or
non-concentric installation.

) 2. Especially in the area of the screw holes, burrs or foreign
matter should not be present.

7. Care should be taken not to damage the flexspline diaphragm

3. Adequate relief in the housing corners is needed to prevent
J J 4 or gear teeth during assembly.

interference with the corner of the circular spline.

Avoid hitting the tips of the flexpline teeth and circular spline

u 4. The circular spline should be rotatable within the housing. Be teeth. Awaid instalivia fhe G5 th ide of th
sure there is not interference and that it does not catch on eeth. Avold installing the rom the open side of the
: flexspline after the wave generator has been installed.
anything.
Ui fif 5. Bolts should not rotate freely when tightening and should not
have any irregularity due to the bolt hole being misaligned or Rust prevention
Size 14 17 20 25 32 40 45 50 58 oblique o . .
: Although Harmonic Drive® gears come with some corrosion
a 0.011 0.015 0.017 0.024 0.026 0.026 0.027 0.028 0.031 6. Do not tighten the bolts with the specified torque all at once. protection, the gear can rust if exposed to the environment. The
b 0.017 0.020 0.020 0.024 0.024 0.024 0.032 0.032 0.032 Tighten the bolts temporarily with about half the specified gear external surfaces typically have only a temporary corrosion
(0.008> (0.010) (0.010> (0.012) (0.012) (0.012) (0.012) (0.015) (trblp2P0-1 torque, and then tighten them with the specified torque. inhibitor and some oil applied. If an anti-rust product is needed,
. 0.030 0.034 0.044 0.047 0.047 0.050 0.063 0.066 0.068 Tighten them in an even, crisscross pattern. please contact us to review the options.
(0.016> (0.018> (0.019 (0.022> (0.022> (0.022> (0.029> (0.030) (0.033)> 7. Avoid pinning the circular spline if possible as it can reduce

* The value in the parentheses indicates that Wave Generator does not have an Oldham coupling.
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the rotational precision and smoothness of operation.
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