Differential Gear HDUA/FD
Features

Differential gear HDUA/FD series

The differential gear HDUA/FD series is an extremely compact
differential unit that allows you to fine-tune the phase and timing
during operation by applying the unique operating principle of
HarmonicDrive®.

The HDUA/FD series consist of four parts like the pancake-type
component unit. The unit type is cased so that the gear and pulley
for transmission can be directly installed in it.

Features of HDUA/FD series

H As the differential mechanism is put together as one, it is easily
installed in the equipment.

M It consists of only four parts and is coaxially put together.

H As the backlash is very small, the unit requires no assembly
adjustment at all, which helps reduce the assembly cost
significantly.

M As it has very large reduction ratio between the adjusting shaft
and the output, it allows highly accurate and minute position
adjustment easily and requires little torque for adjusting the shaft.

Structure of the HDUA/FD series Fig. 1-1

Component type

Wave Flexspline
generator Casing

Casing

Circular spline S

Circular spline D

It has two more teeth It has the same number of teeth as the
than the flexspline like the flexspline. As it generates no relative
cup-type circular spline. rotation with the flexspline, it rotates at the

same speed as the flexspline.

Fig. 1-2
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Part No. Part name

@ Wave generator
Wave generator plug
Wave generator bearing
Retainer presser

)
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Flexspline
Circular spline S
Circular spline D

Ball bearing
Internal C-type stop ring
Casing
Bolt with hexagonal hole

(Note) How to tell circular spline D from circular spline S
The peripheral chamfering of circular spline D is
larger than that of circular spline S.
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Unit type (HDUA/FD-0) Component type (HDUA/FD-2)
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Differential Gear HDUA/FD

Rotational direction and reduction ratio EEEEEEEEEEEEEEE—————=

The rotational direction is the same as the HDUF/FB series
(Page 2). This section describes how to use the unit as a
differential unit. (R indicates the reduction ratio value in the

ratings table.)

Fig. 2-1

@

Input:  Circular spline S
Output: Circular spline D
Fixed:  Wave generator
Reduction ratio (i) is:
R+
"R

Hence, input rotation: Ns

output speed: No1

+
ND1=R—R1N5

When @ and @ are combined, the
rotational speed of circular spline S

is represented as shown on the right.

Yiud

—\ Input: ~ Wave generator /~\
Output: Circular spline D
Fixed:  Circular spline S
I ? Reduction ratio (i) is: ’
] ’ 1
1 ’ i 8
] Z u
A 1
| % )
7 Hence, input rotation: Nw
Output output speed: Np2 Output Input
N ! N \___/
p2=———="Nw
T R I 2
N\ No=Noi+No2
R+1 1
TR TR
(Note) The sign (+) indicates that the wave generator is turned
in the opposite direction to the circular spline S.
N—

Fig. 2-2

Input:  Circular spline D
Output: Circular spline S
Fixed:  Wave generator
Reduction ratio (i) is:
R
=R

Hence, input rotation: No

output speed: Ns1

NS\=R_:ND

When (1) and (2) are combined, the
rotational speed of circular spline D

is represented as shown on the right.

:/Ut_
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Input: ~ Wave generator
Output: Circular spline S
Fixed:  Circular spline D

Reduction ratio (i) is:

Hence, input rotation: Nw

output speed: Ns2 Input

N52=—1Nw

R+1 I V2

.
=

‘--.

Vi

Ns=Nsi+Ns2

1
=— + —
Ft+1ND =) Fl+qIW

(Note) The sign (-) indicates that the wave generator is turned in
the opposite direction to the circular spline D.
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Differential Gear HDUA/FD
Model and Symbo|

HDUA -20-80-0-G
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V V V ' v Table 3-1

'\rf:ncizl M,\?g_el Reduction ratio Note 1 Model
20 |— |80 —|[—Jo0o]—[—|—]18]—|—[—]—ft60] —[—|—[—]—]—]— Unit type
25 |—|8o|—|[—|wo0o|—|—[120|—|—[—[—]—[160]—]200| —|—|—]—]— G=Oil

HDUA ** 32 78| —|—|—|100| —|—|—|— |13 | —|157|— | —|—|200| — | — | — |260| — lubricantion type

FD 40 |— |80 —|—[100|—|— |— |128|— | —|—|—[160| — |200| — | — [258| — | — [ O=Unittype | G-GP= Grease
50 |— 80| — | —[100|— | — [120| — | — | — | — | —[160| — |200| — |242| — | — | — | 2=Component | lubrication type
65 |78] — | —| —|— |104]— | — |— | — |132| — [158] — | — | — |208| — | — |260| — | YP® Gompenent iype
80 |—|80|—|96|—|—|—|—|128]—|—|—|—|160[194| — | — | —[258| — |320 G= New type
100 | —[80] —]—J100]—|— 120l — | — [ —]—]—1160] — [200] — [242] — | — [320

Note 1 The reduction ratio indicates the value for the following condition.
Input: wave generator, fixed: circular spline S, output: circular spline D
=+ Model names: HDUA for European markets, FD for Asia and North America
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I D rcrential Gear HDUA/FD

How to use s

Usage example

B Phase adjustment
Fig. 4-1

Roll 2) |4

Adjustment
motor

L

Roll (1) ==

B Fine adjustment
Fig. 4-2

Adjustment
motor

Main motor Z,

Drive shaft

i
Il
I
1
;|

H Continuous operation adjustment
Fig. 4-3

Co Cs ____

au |
! u

Main motor Z 1

Wave generator

Variable-speed
pulley

Roll

Brake a unit to adjust the phase of two rolls, normally an
adjusting motor, and rotate it in the system: roll (1) = Cs — Co —
Roll (2). When the phase of Roll (2) against Roll (1) needs to be
adjusted, the adjusting motor should be rotated. Stop the motor
after adjustment and return Roll (2) to the original rotation.

(Calculation formula)

When the adjusting motor is fixed, the rotational speed of Roll (2)
should be No. Assuming that the adjusting motor rotates in Nw,
rotational speed N of the roll is expressed as follows.

Formula 4-1

direction as the circular spline. It is plus (+) when the wave generator

(The sign is minus () when the wave generator rotates in the same )
rotates in the opposite direction.

This is the method to fine-tune the speed and timing of the drive
shaft by the adjusting motor without changing the rotational
speed of the main motor.

(Calculation formula)
When the adjusting motor is fixed, the rotational speed of the
drive shaft is expressed as follows.

Formula 4-2

direction as the circular spline. It is minus (-) when the wave generator

(The sign is plus (+) when the wave generator rotates in the same )
rotates in the opposite direction.

This is a unit to continuously make a slight change to the

rotational speed of the roll. The rotation of the main motor has

the following two routes.

(1) Z4 = Z3(Co) = Z2(Cs) = Z1 — Roll

(2) Variable-speed pulley = wave generator = Cs (Z2) = Z1 —
Roll

The speed change of the roll is given by (2).

(Calculation formula)
Assuming that the rotation of the variable-speed pulley is zero,
the rotational speed of the roll rotated by the main motor is No.
When the rotation of the wave generator, namely the

variable-speed pulley, changes from N1 to N2, rotational speed
N of the roll is expressed as follows.

Formula 4-3

direction as the circular spline. It is minus (-) when the wave generator

(The sign is plus (+) when the wave generator rotates in the same )
rotates in the opposite direction.
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Ditterentiai Gear HOUA/FD

Example of assembly

l Paper-cutting machine
Fig. 5-1

The right-hand figure shows an example of a general application
that is used for the mechanism shown below.

: ; Additional
Outline of operation ) ) Feed roller printing process
Rollers (1), (2) and (3) are interlocked based on the rotation of the Cutter

cutter. Roller (2) feeds paper for further printing on the printed paper
that is then extracted by Roller (1). Roller (2) adjusts the misaligned
printing. | ===
Roller (1) adjusts the printed paper so that it will be cut in the | Q @ \@) @ 5
correct position by Roller (2). Roller (3) makes further adjustment (f_i)o ®

following Roller (1).

You can change the phase between the rollers by building a (3/
Harmonic differential gear in Units (1), (2) and (3) without stopping
the unit.

Withdrawing
paper

Ink roller

M Printer (film material)
Fig. 5-2

The following process is essential for printing on elastic material.

1. A device to adjust printing misalignment by expansion and
contraction
2. A device to continue tensioning film to prevent wrinkling

Dryer

I
)

Outline of operation Q

The film material is withdrawn by ().

tensions film between (.) and (i.) to prevent wrinkling.
() tensions film betwenn (i) and (2) to prevent slackening in the Vinyl film
printing process (). In the printing process®), all rollers from
() to &) are used for 6-color printing. Adjustment is made to &)
based on (), to &) based on () and so on up to &) by the
Harmonic differential gear.

The harmonic differential is built in for all rollers from (=) to @) .
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Difference between the differe

Differential gear

As many gears are required in the differential device, the device increases
in size, causing problems in design, and is difficult build it in.

I D (- cntial Gear HDUA/FD

ial gear and the Harmonic differential gear

Table 6-1
Harmonic differential gear

As the Harmonic differential gear includes the differential mechanism, it can
be designed to be of compact size and is easily built in.

A unit using a plant gear causes a lot of backlash and is disadvantageous
in position and timing precision.

As it causes very small backlash, it is advantageous in position and timing
precision.

It is not easy to fine tune compared to the Harmonic differential gear.

As it has a large reduction ratio, it can produce very fine tuning.

Noisy gear sound

Very quiet.

That shown in the right-hand figure is a differential gear used in a
printer maker. It is an example of very smart, compact design using
the Harmonic differential gear.

Conventional differential gear Fig. 6-2

Adjusting
1_ motor

e

—_— -

I—H—H—I—H—ﬂ

n

e

=

Driving
motor

Using the Harmonic differential gear Fig. 6-3

Adjusting
motor

Driving
} motor
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Differential Gear HDUA/FD

Example of design

Il Multicolor printer Phase adjuster

The figure is an example of a Harmonic differential gear unit
(HDUA/FD-0) built in as a phase adjuster for the roll of a
multicolor printer.

The adjusting motor is fixed during normal operation, and the
rotation at Z1 is transmitted to Z2 almost at a ratio of 1:1. To
adjust the phase of only Roll (2), rotate the adjusting motor to
generate a small rotational difference. After adjustment, stop the
motor to bring Roll (2) back to the original rotational speed.

Fig. 7-1
—
Input  Output (to Roll (2))
Z‘ ‘ 1 22
f 1
’_) Y 4 L
H B Adijusting
™ motor

0
)

8

Gear selection data

Fig. 7-2
The selection data of the number of teeth, Z1, Z2, Zs and Zs, of
the gear is shown when rotational speed N1 is equal to Nz,
namely j=—2=1 e
1
Where,
£2= i=£ . ﬁ’ . é ,,,,,, (i) Zs: the number of teeth of circular spline S
N, Z, Z, Z, Zp: the number of teeth of circular spline D | Nirpm
. Zy R Z Zo Zs
Here |D—z(or W) makes Ll | | -F
Z2
_Z.2, 4 dil 1+
zZ, Z,° -
Tabl 7-3 i @Xe)
(@) [OXe)
Zs
80 18,18 |18 27 | 1527 | 18,27 | 21,27 | 27.39 =
81 16 20 16 30 16 25 | 20 24 | 20 28 | 26 40 z
f
120 | 22 22 = N:rpm
121 20 24
128 | 1543 | 33.43 | 43.63 'E'
129 16 40 | 32 40 | 42 64

160 | 14,23 | 21,23 | 23,77 | 23,35
161 16 20 20 24 22 80 25 32

(Note) 1. The number of teeth given above is applicable when Zb and Zs are arranged as shown in
the figure.
2. The difference in the number of teeth is adjusted to Z1 - Ze=3 and Zs - Z4=3.
3. It is useful to break down ip to prime numbers to use a different number of teeth.

It is not possible to break down io to prime numbers for R=79, 96, 100, 131, 208 and 258.

HarmonicDrive®




I D rc-cntial Gear HDUA/FD

Example of calculation

This is to calculate the torque required for the number of teeth of the
gear, rotational speed, adjustment quantity and adjustment based
on the example shown in the right-hand figure (fig. 8-1).

[Usage condition]

In Figure 8-1

Speed around the roller V=60m/min
Length around the roller L,=500mm
Roller torque T,=7kg-m

Rotational speed of the drive shaft N,=500rpm

Rotational speed of the roller —120rpm
Under these conditions, select model number 25 of differential gear
with reduction ratio R=80, review whether or not this mode number

is appropriate, as well as the number of teeth and adjustment
torque.

B The number of teeth of each gear (selection of Z1, Z2,

Zs and Z4)
The total reduction ratio is as follows.
N 7o Co oz
From 1= N 7 Co 7o
7274 Na-Co .
7175 = Ni-Cs is obtained.
Here, Nl 120 _ 2x3x5
e N 500 225
Co_80_2x5
Cs 81 3*
22 Z:_2X3xX5 2'x5 2 20 2°_ 8
71 Zs 2°x5° 3"~ 3x5 3x5 3 15
Hence,

=30, Z>=16, Zs=36, Z+=16

M Calculation of rotational speed
The rotational speed of each gear is shown below.

Z+> Ni=500rpm
Z4
Zs
Cs
“Co
N+=120rpm

16

Z 36

Ns= * Ni X 500=222.2rpm

81
Z20 Ne=—-+ Ns% X 222.2=225rpm

VAR

H Adjustment quantity

The misalignment (adjustment quantity),/\6, at the roller is
expressed as follows when the adjusting wave generator
rotates once (360°).

1 6 1 . .
=30 O 80 —~X360°=2.4
Therefore, the adjustment quantity is expressed as follows
in the circle.
2.4°

360°

JANCES X500mm=3.3mm

Fig. 8-1

-
Z:
'
—_ Roller [,
N+=120rpm
Adjustment
S eXe) [eXe)
T OO [OX6)
L =l I
Z2
] Driving shaft
r Ni=500rpm
24 —®
==

4 _16 .16
9 30 36

B Adjustment torque required

The torque required for adjustment is expressed as follows.

Z2 1 1 16 1
T gy = ke 30x80 06
=0.07kg-m

(n: efficiency)

HarmonicDrive® 8




Technical data

Rating table

The rated torque at each rotational speed is shown below.

Table 9-1

80 29 |30 | 30 | 3.1 30 | 31 30 | 3.1 30 | 3.1 30 | 3.1 30 | 31 30 | 3.1 30 | 3.1 30 | 3.1

20 100 | 30 | 3.1 31 |32 |3 |37 |3 |37 |36 |37 |36 |37 |36 |37 |3 37|36 |37 ]| 36 |37
128 | 31 |32 [ 34 |35 | 42 |43 | 43 |44 | 43 |44 | 43 |44 | 43 |44 | 43 |44 | 43 |44 | 43 | 44

160 | 32 |33 | 35 |36 | 42 |43 | 45 |46 | 48 |49 | 49 |50 | 49 |50 [ 49 [50 | 49 |50 [ 49 |50

80 46 | 4.7 | 50 | 5.1 57 |58 | 57 |58 | 57 |58 | 57 |58 | 57 |58 |57 |58 | 57 |58 | 57 |58

100 [ 49 |50 | 53 |54 [ 67 |68 | 67 |68 | 79 | 8.1 79 | 81 79 | 841 79 | 8.1 79 | 8.1 79 | 8.1

25 120 | 52 |53 [ 55 |66 | 70 | 7.1 70 | 741 80 |82 | 82 |84 | 89 |91 91 |93 | 96 |98 | 96 | 9.8
160 | 54 |55 | 57 |58 [ 71 |72 | 73 |74 | 80 |82 | 83 |85 | 89 | 91 92 |94 [ 98 | 10 | 108 | 11

200 [ 55 |56 | 59 |60 | 71 |72 | 74 |75 [ 80 |82 | 84 |86 | 89 | 9.1 92 194 |98 | 10 | 108 | 11

78 98 |10 | 108 | 11 | 108 | 11 | 108 | 11 | 108 | 11 108 | 11 | 108 | 11 [ 108 | 11 | 108 | 11 108 | 11

100 | 108 | 11 118 | 12 | 137 | 14 | 147 | 15 |[157 | 16 [157 | 16 [157 | 16 [157 | 16 [157 | 16 [157 | 16

32 131 | 108 | 11 118 | 12 | 137 | 14 (157 | 16 | 167 | 17 |176| 18 [176| 18 | 196 | 20 [ 206 | 21 | 206 | 21
157 | 108 | 11 118 | 12 | 137 | 14 [157 | 16 | 167 | 17 [176| 18 | 176 | 18 |196| 20 | 206 | 21 | 216 | 22

200 | 108 | 11 118 | 12 | 137 | 14 | 157 | 16 [167 | 17 [176| 18 [176| 18 [196 | 20 [206 | 21 [216 | 22

260 | 108 | 11 118 | 12 | 137 | 14 [157 | 16 | 167 | 17 [176| 18 | 176 | 18 | 196 | 20 | 206 | 21 | 216 | 22

80 | 19620 |196| 20 | 196 | 20 | 196 | 20 [196 | 20 |196| 20 [196| 20 | 196 | 20 [196 | 20 | 196 | 20

100 [235 |24 |245| 25 [265| 27 | 265 | 27 | 265 | 27 265 | 27 | 265 | 27 [265| 27 | 265 | 27 [265| 27

40 128 [235 |24 |245| 25 [294 | 30 | 314 | 32 [343 |35 (363 | 37 |372| 38 [372| 38 | 372 | 38 [372]| 38
160 [235 |24 |245| 25 [294 | 30 | 314 | 32 [343 |35 (363 | 37 | 372 | 38 [392| 40 | 421 | 43 [451 | 46

200 [235 |24 |245| 25 [ 294 | 30 | 314 | 32 [343 |35 363 | 37 | 372 | 38 [392 | 40 | 421 | 43 [ 451 | 46

258 [235 |24 |245| 25 [ 294 | 30 | 314 | 32 [343 |35 | 363 | 37 | 372 | 38 [392 | 40 | 421 | 43 [451 | 46

80 [353 |36 |353| 36 |353| 36 |353| 36 |353|36 [353| 36 [353| 36 |353| 36 |353|36 |353]| 36

100 [ 441 | 45 | 470 | 48 [ 549 | 56 | 559 | 57 | 559 | 57 | 559 | 57 | 559 | 57 [559 | 57 | 559 | 57 [559 | 57

50 120 [441 |45 | 470 | 48 | 549 | 56 | 588 | 60 637 | 65 |666 | 68 | 666 | 68 | 666 | 68 | 666 | 68 | 666 | 68
160 [441 |45 | 470 | 48 [ 549 | 56 | 588 | 60 [637 |65 |[676| 69 |696| 71 [745| 76 | 794 | 81 [843]| 86

200 | 441 | 45 |470| 48 | 549 | 56 | 588 | 60 | 637 |65 |676| 69 |696| 71 |745| 76 | 794 | 81 | 843 | 86

242 [ 441 145 | 470 | 48 [ 549 | 56 | 588 | 60 [637 | 65 |[676| 69 |696| 71 [745| 76 | 794 | 81 [843 | 86

78 — | — — | — | 764 | 78 | 764 | 78 | 764 | 78 | 764 | 78 | 764 | 78 (764 | 78 | 764 | 78 | 764 | 78

104 | — | — — | — [1080/105 (1100|112 |1180[120 (1190|121 |1190| 121 |1190| 121 [1190|121 |1190| 121

65 132 | — | — — | — [1080/105 |[1100| 112 |1180| 120 [1250| 128 |1290| 132 |1380| 141 |1460| 149 [1570| 160
158 [ — | — — | — [1030/105 1100|112 |1180| 120 (1250|128 |1290| 132 |1380| 141 |1460|149 [1570| 160

208 | — | — — | — 1030|105 |1100| 112 |1180|120 |1250| 128 [1290| 132 [1380| 141 |1460|149 [1570| 160

260 | — | — — | — [1080/105 |[1100| 112 |1180|120 (1250|128 |1290| 132 |1380| 141 |1460|149 [1570| 160

80 — | — — | — 1370|140 |1370| 140 |1370| 140 |1370| 140 (1370|140 [1370| 140 |1370|/140 [1370| 140

96 — | — — | — [1800|184 |1800| 184 |1800| 184 [1800| 184 |1800| 184 [1800| 184 |1800| 184 [1800| 184

128 | — | — — | — 2040|208 |2180| 222 |2340|239 |2490| 254 |2570|262 [2710|277 |2710|277 |2710| 277

80 160 | — | — — | — [2040|208 |2180| 222 |2340|239 [2490| 254 |2570| 262 |2740| 280 |2950|301 [3130| 319
194 | — | — — | — [2040|208 |2180| 222 |2340|239 [2490| 254 |2570| 262 |2740| 280 |2950|301 [3130| 319

258 | — | — — | — 2040|208 |2180| 222 |2340|239 |2490| 254 |2570| 262 [2740| 280 |2950|/301 |3130| 319

320 | — | — — | — [2040|208 |2180| 222 |2340|239 [2490| 254 |2570| 262 |2740| 280 |2950|301 [3130) 319

80 — | — — | — [2470|252 |2470| 252 |2470|252 [2470| 252 |2470| 252 |2470| 252 |2470|252 [2470| 252

100 | — | — — | — [3720|380 |3720| 380 |3720|380 (3720|380 |3720| 380 |3720| 380 |3720|380 [3720| 380

120 | — | — — | — |[3720|382 [3980| 406 |4280|437 |4560| 465 (4710|481 (4740|484 (4740|484 [4740| 484

100 160 | — | — — | — [3720)| 382 |3980| 406 |4280|437 [4560| 465 |4710|481 |5010| 511 |5390|550 [5720| 584
200 | — | — — | — [3720)| 382 |3980| 406 |4280|437 [4560| 465 |4710|481 |5010| 511 |5390|550 [5720| 584

242 | — | — — | — |[3720)|382 [3980| 406 |4280|437 |4560| 465 (4710|481 [5010| 511 (5390|550 [5720| 584

320 | — | — — | — [3720)| 382 |3980| 406 |4280|437 [4560| 465 4710|481 |5010]| 511 |5390|550 [5720)| 584

(Note) 1. Rotational speed: This indicates the rotational speed of the wave generator if used as a reducer.
This indicates the relative rotational speed of the wave generator and the circular spline if used as a
differential unit.

2.The torque against a rotational speed of 2,500 rpm or less is equal to the torque for 500 rpm.
3. The permissible momentary torque allows up to 200% of the torque at a rotational speed of 1,450
rpm.

HarmonicDrive®




I D rc-cntial Gear HDUA/FD

Outline drawing of unit type (HDUA/FD-0)

Fig. 10-1

4-Q

Measurement table of unit type (HDUA/FD-0) Table 10-2

Unit: mm

Symbol WS 20 25 32 40 50 65 80 100

?A 85 95 120 145 185 235 290 360

®Bw 52 65 85 100 125 140 180 210

#C 20 30 40 50 60 70 90 110

D 73 81 95 113 182 147 178 212

E 1 1 1 1 1 1 1 1

F 44 45 55 65 80 117 129 155

G 12.5 16 18 20 22 12 21.5 25.5

H 2 2 2 4 4 3 3 3

I 38 40 50 68 78 87 106 130

J 17.5 20.5 225 225 27 30 36 41

oK 70 80 105 125 155 195 240 290

L 6 6 6 6 6 6 8 8

M M4x7 M5x8 M6X9 M8x11 | M10x13.5 | M12x23 | M12x23 | M14x27

@Nw 12 20 30 35 40 50 65 80

Ouse 4 6 8 10 12 14 18 22

P 13.8 22.8 333 38.3 43.3 53.8 69.4 85.4

Q #6004 #6006 #6008 #6010 #6012 #6014 #6018 #6022

Mass (kg) 20 26 5.0 8.3 17 34 59 118

HarmonicDrive® 10




Ditterentiai Gear HDUA/FD

Outline drawing-ef component type (HDUA/FD-2)

Fig. 11-1
D
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Measurement table of component type (HDUAFD-2) Table 11-2

Unit: mm
S e 20 25 32 40 50 65 80 100
PAs 70 85 110 135 170 215 265 330
B 12 14 18 21 26 35 41 50
c 1 1 1 1 1 i i i
D 25 29 37 43 53 71 83 101
E 38 40 50 68 78 87 106 130
F 215 25 30 44 54 59 74 92
G 8.25 75 10 12 12 14 16 19
PHe 20 30 40 50 60 70 90 110
¢l 60 75 100 120 150 195 240 290
J 6 6 6 6 6 6 8 8
K M3x6 M4x8 M5x10 | M6x12 | M8x16 | M10x20 | M10x20 | Mi2x24
Pl 12 20 30 35 40 50 65 80
Mo 4 6 8 10 12 14 18 22
N 138 228 333 38.3 433 538 69 85.4
Oc 0.2 0.2 0.2 0.4 0.4 0.4 0.4 0.4
Po i 15 15 15 15 15 2 2
Qn 05 1 1 1 2 1 15 2
s 42 53 69 84 105 138 169 211
Mass (kg) 0.6 1.0 20 36 7.2 14 26 48

11 HarmonicDrive®




Differential Gear HDUA/FD

Efficiency characteristics

Efficiency Graph 12-1
The efficiency of the differential unit type (HDUA/FD-0)
varies depending on the power transmission route. (%) I I I
70 - Efficiency characteristics
(1) The efficiency when the power enters from circular spline S
(or D) to transmit the rotation to circular spline D (or S) 60 =T
For oil lubrication: About 90% 50 — B [
1 1 - 0, —
For grease lubrication: About 80% —:\t ~— ;
(2) The efficiency for obtaining the input torque required by the — g
wave generator for phase adjustment and to use it as a 30
reducer is shown in graph 12-1.
1,000 2,000 3,000 4,000 rpm
Table 12-2 1=1/78 to1/100 3=1/200 5=1/320
Load torque Rated torque in rating table 2=1/110101/160  4=1/242 10 1/260
Lileldlernitonelenlelidlelsi | Qil lubrication (approx. 40°C)

(Note) The efficiency decreases by about 10% for grease lubrication.

nertia momen

The value of DG? of each part is shown in table 12-3.

Table 12-3
Unit: (X10-+kgm?)

Model 20 25 32 40 50 65 80 100
Wave generator (except the outer
| race of the wave generator) 1.44 3.63 129 37.0 112 366 1020 3050
Circular spline S, D
Il outer ring of the wave generator 13.7 33.8 125 326 1020 3440 9270 27000
nr+n 15.2 375 138 363 1140 3810 10300 30100
IV Support bearing (4) 291 8.98 23.4 451 104 205 646 1590
v Casing (right and left casing total) 52.6 69.0 204 484 1660 6220 15700 43200

Max. permissible rotational speed

The maximum permissible rotational speed means:

1. The rotational speed of the wave generator when used as a reducer
2. The relative rotational speed of the wave generator and the circular
spline when used as a differential unit

(1) For oil lubrication

Table 12-4
Unit: rpm
Model 20 25 32 40 50 65 80 100
Max. permiss. rotational speed 6000 5000 4500 4000 3500 3000 2500 2000
(2) For grease lubrication
Table 12-5
Unit: rpm
Model 20 25 32 40 50 65 80 100
Max. permiss. rotational speed 3600 3600 3600 3300 3000 2200 2000 1700

HarmonicDrive® 12
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Lost motion and spring constant

Hysteresis loss and the spring constant of the differential type is the
value when either the wave generator or the circular spline is fixed
and a torque is applied to another circular spline.

Table 13-1
Lost motion (arc min) Spring constant (kgm/min)
+ load (kgm) Standard product (max.) Load (kgm) Spring constant

20 0.12 40 3.69 0.9
25 0.23 37 7.20 2.1

32 0.46 35 15.78 4.4
40 0.92 33 29.50 7.8
50 1.73 29 57.60 16
65 3.9 27 126.7 27
80 7.4 26 236.2 52

100 14.4 24 460.8 100
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Precautions on handling

The casing and the roller bearing in using a component type (HDUA/FD-2)

as a differential unit should be pursuant to the unit type (HDUA/FD-0).

Precautions on assembly

HarmonicDrive® may generate vibration and abnormal sound due to
problems during assembly. Perform assembly based on the HDUF/

FB series precautions (Page 6, Fig. 6-3).

There are two types of lubrication; oil lubrication and grease
lubrication. Although oil lubrication is common, grease lubrication is
applicable to intermittent operation.

M Oil lubrication

1. Type of lubricant
Mineral oil CLP 68 (ISO VG 68) according to DIN 51517 T3.

2. Oil quantity
The oil level shall be the position shown in Table 14-1.

Oil position Table 14-2
Model 20 25 32 40 50 65 80 100
A 12 15 31 38 44 62 75 94

Fig. 14-1
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B Grease lubrication

Different from oil lubrication, as a cooling effect is not expected from
grease lubrication, it is only available for short operation.

@ Operating condition: ED%-- 10% or less, continuous operation for 10 minutes or
°]
less, the maximum permissible input rotational
speed (see documentation for HDUR gears)

@ Recommended grease: - Harmonic grease SK-1A

Note) If you use the product over ED% or the maximum permissible rotational speed, the grease will deteriorate, will not work as a lubricating mechanism

and will result in damaging the reducer earlier. Extreme care should be taken.

Please consider the unit type since unit type (HDUA/FD-0) also comes in grease sealed type (NIPPON KOYU LTD. MP No. 2).

1021981
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