
4

 Reduction Mechanism

 360
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 Parts Name

 Ratio

R

Cup-Type Flex Gear Internal Gear

Wave Generator

Elastic Bearing

Hat-Type Flex Gear Internal Gear

Wave Generator

Elastic Bearing

R
-1=Ratio = Zf

Zf-Zc

Flex Gear： Zf
ZcInternal Gear：

R+1
1Ratio =

R
1Ratio =

Output

Input

Fixed Output

Input

Input

Output

Input

Output
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DSF DHG

casing E

E
casing

D

C

A

B B

D

Ecasing

casing
E

casing
E

casing E

B

D

 Lubricant Information

E 50%

DSF / DSG / DHG
A B C D

14 1 3
17 2 6 1
20 3 9
25 6 18 3
32 12 36 3 6
40 22 66 11
45 34 102 17
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Input section

casing

casing

Output section

casing

Input section

casing

Input section

14 17 20 25 32 40 45

 Attachment Fixture Requirement

14 17 20 25 32 40 45

14 17 20 25 32 40 45
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14 17 20 25 32 40 45
M4 M5 M6 M8 M10 M10 M12
6 6 8 8 8 8 8
23 27 32 42 55 68 82

15 36 71 71 128
56 106 238 566

14 17 20 25 32 40 45
M4 M4 M5 M5 M6 M8 M8
6 6 6 8 12 8 12
65 71 82 96 125 144 164

15 36 36
140 148 276 435

Internal Gear Attachment

Output Flange Attachment

DSF-AC DSG-AC DSF-AK

 Transmitting Torque

M3 M4 M5 M6 M8 M10 M12
15 36 71 128

14 17 20 25 32 40 45
M4 M4 M5 M5 M6 M8 M8
8 8 8 10 12 10 12
65 71 82 96 125 144 164

15 36 36
180 194 361 532
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14 17 20 25 32 40 45
M4 M5 M5 M6 M8 M10 M12
6 6 8 8 8 8 8
17 19 24 30 40 50 54

15 36 71 128
41 75 126 223 539 910

14 17 20 25 32 40 45
M3 M3 M3 M4 M5 M6 M8
6 12 12 12 12 12 12
44 54 62 75 100 120 140

15 15
53 128 147 313 666

DSF-PC

Internal Gear Attachment

Flex Gear Attachment

 

 
 
 

14 17 20 25 32 40 45
M3 M3 M3 M4 M5 M6 M8
8 16 16 16 16 16 16
44 54 62 75 100 120 140

15 15
71 167 196 401 892

Thru Hole for Pins
Thru Hole for Pins

DSF / DSG 14,17 DSF / DSG 20,25,32,40,45
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14 17 20 25 32 40 45
M3 M3 M3 M4 M5 M6 M6
8 12 12 12 12 12 18
64 74 84 102 132 158 180

15 15
119 206 234 495

14 17 20 25 32 40 45
M3 M3 M3 M4 M5 M6 M8
8 16 16 16 16 16 12
44 54 62 77 100 122 140

15 36
71 167 196 419 892

DHG

Internal Gear Attachment

Internal Gear Attachment

Internal Gear Attachment

Flex Gear
Attachment

Flex Gear
Attachment

Flex Gear
Attachment
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14 17 20 25 32 40 45
6 8 8 8 14 11 14 14 19 19 24 19 24
2 3 3 3 5 4 5 5 6 6 8 6 8

7
2-M4 2-M4 4-M4 4-M5 4-M5 4-M5 4-M6 4-M6

18 22 25 32 36 50 50
14 16 21 24 30 36 36

6 5 7 5
10 16 20 20

 W
 H

PCD
A
C
D

 Input Section Structure
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Wave Generator

Flange

Unit

Motor

Wave Generator

Wave Generator

Motoar

FlangeUnit

Motor Mounting Instructions

1
2
3

1
2
3

Flange

Unit

Motor

Wave Generator
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 Installation and Assembly Instructions

/
/ / 

Output Shaft Input Shaft

14 17 20 25 32 40 45

23 26 31 38 50 65 73
R
D

B T

t

14 17 20 25 32 40 45
56 63 72 86 113 127 148

38H7 48H7 56H7 67H7 90H7 110H7 124H7
3 3 4 4 5 5

B
T
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Service Life

DSF DSG DHG
L10 
L50

 

Lh
Lh

Ln L10 L50 L10 L50

Tr
Nr
Tav
Nav

Nav

NrTr 3

Tav
Lh=Ln ·

(L10)

17

16

10

9

0

1

2

3

5

4

6

7

8

105 106 107 108 109 1010

Buckling torque

Racheting torque

Service Life of wave generator (L10)

Bottom fatigue intensity of the flex gear

Rated torque

Permissible peak torque at start/stop

Permissible maximum
momentary torque

Breakdown area

Not
breakdown area

Emergency operation area

Normal operation area

Lo
ad

 to
rq

ue
 (w

he
n 

th
e 

ra
te

d 
to

rq
ue

 is
 1

)

Total frequency of the wave generator
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Intensity

4

tnN
××

×=

60
2

1.0 4

 10
N

1 2 
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K2

K1

K32

1

0 T1 T2

Load Torque

Tw
is

tin
g 

A
ng

le

- T1 2 4 8 16 30 62 76
- T2 12 24 50 110 210 280

50

K1 X 104

K2 X 104

K3 X 104

1

2

80
100
120

K1 X 104

K2 X 104

K3 X 104

1

2

14 17 20 25 32 40 45

K1...... 0~T1

0~T1

K2...... T1~T2

T1~T2

K3...... T2~

T2 ~ 

    

    
Internal
Gear

Flex
Gear
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 Maximum Load at Input Shaft

N N N N

DHG-O

14 16
17
20
25 31
32
40
45

DHG-S

14 910 23 23
17 910
20 910
25
32
40
45

14
17
20
25
32
40
45

0 100 200  300 400

100

200

400

500

600

700

800

300

DHG -O-

500 600 700

900

1000

1100 40

45

32

20

14

2517

R
ad

ia
l L

oa
d

Axial Load  

14
17
20
25
32
40
45

0 100 200  300 400

100

200

400

500

600

700

800

300

Axial Load  

DHG -S-

500 600

900

1000

1100

40

45

32

2014

25

17

R
ad

ia
l L

oa
d

ba

A
Bearing A

B
Bearing B

 Fa +

 Fr

ba

A
Bearing A

B
Bearing B

 Fa +

 Fr
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Life Span for the Elastic Bearing

Tao 3
1 1 1

1 1

3
2 2

2 2

2
3 3

n n n

n n

n t T n t T n t T
n t n t n t

 Tmo=T1 , T2 , ... Tn

/ 

 

T1

T2

T3 T4

Working torque

Output rotation
speed

 nao
1 2 nt t t

1 1 22 n nn t n t n t

 nmo=n1 , n2 , ... nn

 nai=nao · R  R=

 nmi=nmo · R  R=

/ 

 

 
3

Lhe 7000
Tar
Tao

nar
nai
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DSF
DSG

14
17
20
25 61 16
32 32 16
40 46 27
45 70 42

DHG-AC
DHG-AK

14
17
20
25
32
40
45 115

DHG-O
DHG-S

14
17
20
25
32
40
45 115

L
N N

 Main Bearing
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 Mm=Frm ·  Lr + L + Fam · La

 Frm=Fr1 , Fr2 , ... Frn

 Fam=Fa1 , Fa2 , ... Fan

N

N

 

 Fr10Fra 3
1 1 1 2 22 n n nn t Fr n t Fr n t

1 1 2 2 n nn t n t n t

3
10

3
10

3
10

 Fa10Faa 3
1 1 1 2 22 n n nn t Fa n t Fa n t

1 1 2 2 n nn t n t n t

3
10

3
10

3
10

 nao
1 2 nt t t

1 1 22 n nn t n t n t

 Ma=Fra ·  Lr + L + Faa · La

/ / / 

N

N

 1.5 ，
Faa

Fra + 2Ma  /  Dm
Xc  Yc 

 > 1.5 ，
Faa

Fra + 2Ma  /  Dm
Xc = 0.67, Yc = 0.67

 Pc=Xc ·  Fra + 2Ma / Dm + Yc · Faa

 / 

-

N

 Lhc 10
60 ·  nao

C
fw · Pc

6 3
10

 

-
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DSF
DSG

50
80
100
120 -

DHG

50
80
100
120 -

14 17 20 25 32 40 45

 Characteristics Data

ROBONICDRIVE
ROBONICDRIVE

ROBONICDRIVE
ROBONICDRIVE ROBONICDRIVE 1

2 2

ROBONICDRIVE

f
1 K

J
=

f ..... ROBONICDRIVE

K ..... ROBONICDRIVE

J ...... 2

N
15
2

450 r/min= 60=

90 180 2700

0.0

30

Output Shaft Rotation Angle (deg)

R
ot

at
io

n 
Er

ro
r (

se
c) 60

-30

-60

360
-120

120

90

-90
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25

DSF
DSG

50
80
100
120 -

DHG

50
80
100
120 -

14 17 20 25 32 40 45

 0 

Hysteresis Loss

Twisting angle

Torque
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25

25

Abnormal impact torque

Start

Steady

Stop

Start

Time

(Speed cycle)

Time

To
rq

ue
 o

n 
st

ea
dy

 s
ta

te

M
ax

. m
om

en
ta

ry
 to

rq
ue

Pe
ak

 to
rq

ue
 a

t s
ta

rt 
/ s

to
p

Lo
ad

 to
rq

ue
W

av
e 

G
en

er
at

or
ro

ta
tio

na
l s

pe
ed
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500 r/min
1000 r/min
2000 r/min
3500 r/min

10

20

30

40

50

60

70

80

90

100

0 20 40 60 80 100
 [%] Percentile Rated Load

 [%
] E

ffi
ci

en
cy

DSF / DSG 14-A□-50

500 r/min
1000 r/min
2000 r/min
3500 r/min

10

20

30

40

50

60

70

80

90

100

0 20 40 60 80 100

 [%
] E

ffi
ci

en
cy

DSF / DSG 14-A□-100

 [%] Percentile Rated Load

500 r/min
1000 r/min
2000 r/min
3500 r/min

10

20
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40

50
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0 20 40 60 80 100

 [%
] E

ffi
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DSF / DSG 14-A□-80

 [%] Percentile Rated Load

500 r/min
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0 20 40 60 80 100

 [%
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DSF / DSG 14-A□-120

 [%] Percentile Rated Load


