(Note) 1. Moment of Inertia: I=%GD2
2. See Rating Table Definitions on Page 12 for details of the terms.

—
. . . D :}i
Axially compact, these gear units feature a large hollow input shaft S”-,
and a robust cross roller bearing so loads can be mounted directly E’ﬁf
to the unit without the need for additional support bearings H : 8 ’ﬁ
i : =53
s : o
Features of SHD series a—— 53"
m Zero Backlash § § SRR 5 g §
m Ultra-flat design - 15% thinner than the SHF Series v \ 4 Table 269-1
m Large Hollow Input Shaft
m Accuracy <1 arc-min (most sizes) P
o ; 14 50 100 — 92
m Rigid cross roller output bearing = =5 5 LW= Lightweight D0
m Lightweight - 30% lower weight than Standard SHF Series 20 50 100 1;0 2SH = Simplicity Unit SP= cso’::lzdal specification % g
SHD 2UH = Gear Unit o
25 50 100 160 sar 0 Blank=Standard product o 8
32 50 100 160 § =
40 50 100 160 3 '—%
*1 The reduction ratio value is based on the following configuration: .g ﬁu
Input: wave generator, fixed: circular spline, output: flexspline = %H
Fig. 268-1 Fig. 268-2 DG
.?o- u
S CRB outer rin =
CRB s 1 cl =T 3
Circular spline i i
1
CRB i i
: ( inner ring) %K : 1 C:i___)
| l 1 Rating table 9D
= | = Table 270-1 w T
1 1 t | I
Wave generator T T |l T &/
i . 0
Flexspline (g SHF series (250) 2T
(Output) =
w
{ 3 — Q
=T Lol o
N 0 u I I” I IQ_ | 14 50 3.7 0.38 12 12 4.8 0.49 23 23 8500 3500 0.021 0.021 é @J
|”é 1/2 100 5.4 0.55 19 1.9 7.7 0.79 35 3.6 ) ) % %E
Bolt to prevent =) I L 50 [ 11 11 23 23 18 1.9 48 49 ==
separation o ' [mE] 1 100 16 1.6 37 3.8 27 2.8 71 7.2 £00 =2k 9ot 4.035 %" -
t SHD series 50 17 1.7 39 40 24 24 69 7.0 @
20 100 28 29 57 5.8 34 35 95 10 6500 3500 0.090 0.092
160 28 2.9 64 6.5 34 35 95 10 o
50 27 2.8 69 7.0 38 3.9 127 13 o
Fig. 269-1 25 100 47 4.8 110 11 15 7.6 184 19 5600 3500 0.282 0.288 O
160 | 47 438 123 13 75 76 204 21 <2 8
SGARR fgbot 15000 gz E;: ;2:1’: ;i 17551 71: igz ‘21; 4800 3500 1.09 1.1 @ >
SHD is ideal when space is limited. = : : o Z
160 96 10 261 27 151 15 445 45 g §|J
50 96 10 281 29 137 14 480 49 -8 ZH
":‘ fﬁ_, ":“ 40 100 185 19 398 41 260 27 700 71 4000 3000 2.85 2.9 = "/‘_\
il 1 - A 160 | 206 21 453 46 316 32 765 78 S H
=
o
@

=
\__|r<lg

o

—

H==w

SHD series T
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Outline Dimensions SHD-2SH Positional Accuracy See "Engineering data® for a description of terms. Table 2731

Unit: X10”rad (arc-min)

You can download the CAD files from our website: harmonicdrive.net Fig. 270-1
D T — *10"*rad 4.4 4.4 2.9 2.9 2.9 2.9 5*
E_|E Accuracy aro min 15 15 1.0 1.0 1.0 1.0 S
=
F Usable pilot length €
f (o-ring provided) g (seal) HyStereSIS loss See "Engineering data" for a description of terms. -
€ (o-ring provided) Table 273-2 %
e
o
N " 50 x10"rad 7.3 58 58 5.8 5.8 5.8
d %g H & arc min 25 20 20 2.0 2.0 20
100 or *10™rad 58 2.9 29 29 29 29
=g T - & o more arc min 2.0 1.0 1.0 1.0 1.0 1.0 o
3 & X X - 3 o & & Eg -
ol 1% [ Gx &l & ; ; 2
Gl =3 Tor5|ona| Stlﬁn €ss See "Engineering data" for a description of terms. 8 w0
@ Table 273-3 EE g
w
_ © 0N
== Ay €03 . N 20 39 70 14 29 54 o M
P-Ps length Py iy ‘ kgfm 0.2 04 07 1.4 30 55 g &
" X 5 . Nm 6.9 12 25 48 108 196 = 3
. e 2
See undercutting the housing on Page 240 for details. kgfm 0.7 1.2 2.5 4.9 11 20 = %E
* Please refer to the confirmation drawing for detailed dimensions. x10°Nm/rad 0.29 0.67 11 2.0 47 8.8 g (=)
* See Fig. 040-3 on Page 040 for the shapes of the wave generator Ki Kgfm/are min 0085 02 032 06 14 26 E 1]
K x10‘Nm/rad 0.37 0.88 1.3 2.7 6.1 11 g
. . : kgfm/arc min 0.11 0.26 0.4 0.8 1.8 3.4
Dimensions SHD-2SH
Table 271-1 Unit : mm Ratio | o x10‘Nm/rad 0.47 1.2 20 8 8.4 15
50 ’ kgfm/arc min 0.14 0.34 0.6 1.1 2.5 45
) x10™rad 6.9 58 6.4 7.0 6.2 6.1
QA h6 49 Pn?;i 59 f'lﬂnwf 69 7%191 84 75?221 110 inﬁz 132 7%?551 6 arc min 24 20 59 23 21 21
9B, 0.1t 48t 56.8%" 705%" 92" 112.4% . A rad 19 12 19 8 8 18
B, 085" 1.1% 1.4% 1.7% 2% 2.2% : p— 6.4 16 63 Y X 59
@C H7 11% 15588 20%™ 245 320" 401%™
x10‘Nm/rad 0.4 0.84 1.3 2.7 6.1 11
D 17.5 w01 18.5 w1 1901 22 01 27.9 w1 33 .01 Ki e 012 0.5 04 08 18 392
E; 155 16.5 17 20 23.6 28 g . - - - - - - 8
E: 2 2 2 2 43 5 . K, x10 Nm/r?.id 0.44 0.94 1.7 B 78 14 g ‘
= 24 3 3 33 36 2 Ratio kgfm/arc min 0.13 0.28 0.5 i 23 42 S 4
Gx 18 16 12 04 0.6 A 10er | 0N 0.61 13 25 47 1 20 cié
H 4%, 5 61 5.2 g 6.35 01 8.6 i 10.3 -0 T kgfmiare min 0.18 0.39 0.75 1.4 33 5.8 =
| % 157 %2 16.9 52 17.8 8. 21.6 32 27.3 82 3223, 6 x10™rad 50 4.6 54 52 48 49 %
@Jh7 70 o 80 o 90 Boss 110 Box 142 Boo 170 o ! arc min 17 1.6 18 1.8 1.7 1.7 £
QK H7 50" 619" 718" 88" 1149 1405 5 x10™rad 16 13 15 13 14 14
L 8 12 12 12 12 12 : arc min 54 43 50 4.5 4.8 4.8 )
oM 3.5 35 35 45 55 6.6 195}
oN 0.25 0.25 0.25 0.25 0.25 03 (W]
O 64 74 84 102 132 158 w O
P, 2 2 2 4 4 4 Simplicity unit (2SH) Starting torque Table 274-1 L »
P, M3 M3 M3 M3 M4 M4 See "Engineering data” for a description of terms. The values are reference values. Unit: Nem 8 O
B 6 6 6 8 10 10 [®] r%
P, 22.5° 15° 15° 15° 15° 15° g ﬁu
0Q 17 21 26 30 40 50 50 6.2 19 25 39 60 95 -8 ZH
R, 4 4 4 4 4 4 100 48 17 22 34 50 78 ] "/‘_\
R, M3 M3 M3 M3 M4 M5 160 — — 22 33 47 74 2 =
PS 0.25 0.25 0.25 0.25 0.25 0.25 E
T 43 52 61.4 76 99 120 2 " 5 e ol
U o 2 ™ 12 12 o Simplicity unit (2SH) Backdriving torque Table 274-3 )
U M3 M3 M3 M4 M5 M6 See "Engineering data" for a description of terms. The values are reference values. Unit: Nem
s =
v 45 45 45 6 8 9 ' :
oW 0.25 0.25 0.25 0.25 0.25 0.3 -
X C0.4 C0.4 C0.5 C0.5 C0.5 C0.5 50 37 1 15 24 36 57
X, co4 c0.4 co5 co5 c0.5 co5 an 28 2l 2 At 0 =
Z, 57% 68.1%' 78%' 94.8%' 1239 1487 160 = = 42 64 91 143
Z, 2% 2% 27%% 2.4%* 278 275
Minimum (ga 3(:'5 415 fz ?2 826 12056 Ratcheting torque See "Engineering data" for a description of terms. Table 274-5
housing = = = Unit: Nm
claarahes | 96 31 38 45 56 73 20
d 1.4 1.8 1.7 1.8 1.8 1.8
e d37.1d0.6 d45.4d0.8 d53.28d0.99 d66.5d1.3 d87.5d1.5 d107.5d1.6 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 D59685 D69785 D84945 D1101226 D1321467 160 — — 290 450 980 1800
h 1.5 1.5 1.5 1.5 3.3 4
Mass (kg) 0.33 0.42 0.52 0.91 1.87 3.09
N . . _— o Buckling torque See "Engineering data" for a description of terms. ’
@ The following dimensions can be modified to @ *The G and | sizes indicated by an asterisk are the mounting positions in the shaft direction and ¢ "=ngineering data” for a cescription ot terms Taﬁﬁitz_ﬁn?
accommodate: allowance of the three parts (wave generator, flexspline, circular spline). Strictly observe these -
Wave Generator: G sizes as they affect the performance and strength.
Fl_eXSP”nei _ 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: X1and X2 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 to directly

support the external load (output flange). Installation accuracy

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.

For peak performance of the gear, it is essential that the following

tolerances be observed when assembly is complete.

See page 030 to 034 of "Engineering data" for each calculation formula. Pay careful attention to the following points and maintain the
recommended assembly tolerances to avoid grease leakage.

g
=7
=
(%]
=
Q
[+
—_
Q

m Checking procedure ° Warp_and deformation on the mounting surface
e Blocking of foreign matter
e Problems caused by burrs, raised surfaces and location around
the tap area of the mounting holes
Calculate the maximum moment load (Mmax). ‘ ‘ Maximum moment load (Mmax) = allowable moment (Mc) e Insufficient chamfering on the housing mount

e |nsufficient radii on the housing mount

)
&0
2%
‘ Calculate the average radial load (Frav) and the average axial load (Faav). ‘ ‘ Ca'CE"?te the radial load coefficient (x) and the axial load ‘ Calculate the lifetime Fig. 281-1 T e
coefficient (y). 10p) O
® 0
o N
Case mating face » :?:
’ o R
‘ Calculate the static equivalent radial load coefficient (Po). ‘ ‘ Check the static safety coefficient. (fs) m e E g ﬁl]
Recommended shaft E IEI = ZH
tolerance H6 or h6 = 9\
e a
= 5
m Output bearing specifications 2
The specifications of the cross roller are shown in Table 280-1.
L w
A A0 X
Table 280-1 o) wn
© © B e B CB I
(5] (5]
Bs| 3s T®
2o 2o (95 a
(o} [ONe} 1
Eo| Ebo @ T
€< == @ T
83| 8% (73
14 0.0503 0.0111 29 296 43 438 37 3.8 7.08 21 x2 x2 8 g‘
17 0.061 00115 52 530 81 826 62 63 127 38 Wi i ER]
20 0.070 0.011 73 744 110 1122 93 95 21 6.2 c% %E
25 0.086 0.0121 109 1111 179 1825 129 13.2 31 9.2 =1 EII
32 0.112 0.0173 191 1948 327 3334 290 296 82.1 244 = J
40 0.133 0.0195 216 2203 408 4160 424 43.2 145 «~ 1 0 AL PR e e e B
(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 kN/mm 2) in the center of the contact area between the
rolling element receiving the maximum load and the orbit. “ nﬂ

* The value of the moment stiffness is the average value. Flexspline mounting face Wave generator mounting face

]
(92)
(W)
93]
2 &
Ol e [5] g0
Recommended shaft 3 7
tolerance h6 3 7
o
(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 g %H
torque (see "Life of the wave generator” on Page 012). % /EI\
= L
Table 281-1 —~ y
. =<
Unit mm e
9]
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
c 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
e 0.016 0.018 0.019 0.022 0.022 0.024
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Installation and transmission torque

46 ) LA 48 o

Table 282-2 SHDZR 5l iy H BB AR IR B B AL BT Z A o —
sk, BUEILAERS EHEERETN, HXROTHR. Cieulerspine =
S
Number of bolts 8 12 12 12 12 12 T g‘ﬁ]_'
| 3 &
Bolt size M3 M3 M3 M4 M5 M6 2 QQ
o #
; 0 Flexspli =
PIGAGITGE 64 74 84 102 132 158 #216-1 Plexsplines , 3
Diameter
Clamp Nm 20 20 20 45 9.0 15.3
torque E ZE 009 HD
Transmission|  \m 108 186 210 431 892 1509 ik L E00SF D
torque o
(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torque coefficient: K=0.2 8 @)
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 SW
Strength range : JIS B 1051 over 12.9. 5. Tightening friction coefficient y=0.15 Lubrication R
o)
Standard lubrication for SHD series is grease lubrication. % w
Table 282-3 See "Engineering data" on Page 016 for details of the lubricant . o L
Recommended minimum housing clearance % ';T:ﬁ
Number of bolts 8 12 12 12 12 12 These dimensions must be maintained to prevent damage to the Fig. 283-4 = #H
gear and to maintain a proper grease cavity. = A
] Maximum Length for Installation = =
Bolt size M3 M3 M3 M4 M5 M6 (Internal diameter is d e b = 4
used for attachment) Counter bore =
PlEhGirle | o 43 52 614 76 99 120 for bolt head ®
Diameter — L )
Effective depth Pyt f 1923
&0 45 45 45 6 8 9 Unit: mm ‘
of screw part mm . Q}/\-I % 105)
— Nm 20 20 20 45 9.0 153 E = LI
torque pa 36.5 45 53 66 86 106 J l @
Transmission | - 72 130 154 321 668 1148 b 1(3) 13 [1545 | 1545 | 26 |2575 g % f:fc)
torque Qc 31 38 45 56 73 90 , o == ” o
& =2 e
(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torque coefficient: K=0.2 d i {2 i e i i 3 %
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 < 15 1.5 15 1.5 3.3 4 _g 2l
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. = ,%E
=5
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
teeth, 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

When the housing interferes with corner “A” shown below, an
undercut in the housing is recommended.

Table 284-1

Cross roller bearing (outer race)

7

Fig. 283-2 £ —1n Circular spline
17N>
|| o ‘ / —

$ 102 W=

Fig. 283-1
i Wave Generator

O
(92}
O
#
]l
#
A
(=]

]

Apply thin coating of
grease before installation

9
(93]
O
(92)
@
=
D
W
o
©
3
o
&
>
@
>
=
o
=
o
®

— Thickness of diameter of @a

s

: -
| : A ;
Flexspline wave generator bearing
i
i ™~ L
. S — Apply grease to inner — Fill cavity between
surface in accordance retainer and bearing
with a value shown with grease
below
Application quantit
PP q Yy Table 284-1
Unit: g
Application gty 5 9 13 24 51 99

2



Precautions on installation

m Assembly order of the three basic elements

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
and vibration, and can lead to early failure of the gear. For proper function, the teeth of the

flexspline and Circular Spline mesh symmetrically.

Fig. 285-1
NI
=
(@ (@1
e Ty
Wave generator HIE= § Wave generator
E i
Circular spline (Note)
Flexspline Do not build in the wave generator from

Cro

m Precautions on assembly

ss roller bearing the diaphragm side of flexspline.

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

following precautions.

Wave generator

1. Avoid applying undue axial force to the wave generator
during installation. Rotating the wave generator bearing
while inserting it is recommended and will ease the process.

2. Extra care must be given to ensure that concentricity and
inclination are within the specified limits (see page 281).

3. Installation bolts on the Wave Generator and Flexspline should
not interfere each other.

Flexspline
1. Mounting surfaces need to have adequate flatness,
smoothness, and no distortion.

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

3. Adequate clearance with the housing is needed to ensure no
interference especially with the major axis of flexspline

4. Bolts should rotate freely when installing through the mounting
holes of the flexspline and should not have any irregularity due

Circular spline

The circular Spline must not be deformed in any way during the
assembly. It is particularly important that the mounting surfaces
are prepared correctly.

1. Mounting surfaces need to have adequate flatness,
smoothness, and no distortion.

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

3. Adequate relief in the housing corners is needed to prevent
interference with the corner of the circular spline.

4. The circular spline should be rotatable within the housing. Be
sure there is not interference and that it does not catch on
anything.

5. Bolts should not rotate freely when tightening and should not
have any irregularity due to the bolt hole being misaligned or
oblique.

6. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them with the specified torque.
Tighten them in an even, crisscross pattern.

7. Avoid pinning the circular spline if possible as it can reduce
the rotational precision and smoothness of operation.

=73

to the shaft bolt holes being misaligned or oblique.

5. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them to the specified torque. Tighten
them in an even, crisscross pattern.

6. The flexspline and circular spline are concentric after
assembly. After installing the wave generator bearing, if it
rotates in unbalanced way, check the mounting for dedoidal or
non-concentric installation.

7. Care should be taken not to damage the flexspline diaphragm
or gear teeth during assembly.

Avoid hitting the tips of the flexpline teeth and circular spline
teeth. Avoid installing the CS from the open side of the
flexspline after the wave generator has been installed.

Rust prevention

Although Harmonic Drive® gears come with some corrosion
protection, the gear can rust if exposed to the environment. The
gear external surfaces typically have only a temporary corrosion
inhibitor and some oil applied. If an anti-rust product is needed,
please contact us to review the options.

S v
Btk

Telescopes

MXRE
Space Equipments

Rover Image created by Dan Maas, copyrighted toCornell
and provided courtesy NASA/ JPL—Caltech.

b . |
WA

Robots

v

ER - 2557 - SN AR,

Printing, Bookbinding and Paper Machin

BRI

Paper—making Machines

SRR

Energy

SR

Semiconductor Manufacturing Systel

FPD#IISEE
Flat Panel Display Manufacturing Syste!

T

WE - D7 - IR E

Measurement, Analytical arifest Systems

4

8% - FRRE

Crating and Packaging Machine

K- BRRIGERE

Glass and Ceramic Manufacturing Syste

Humanoid Robots

p T AR L )
Source: Honda Motor Co., Ltd.

=" b
SRS

Optical Machines

§

SRS

AircraftTechnolog

EORIFR i

Printed Circuit Board Manufacturing Machini

—74—



