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i iE 48 Reduction Mechanism

BB EEEE I - M EREMBEIRER
FirEmANEREBE T RME D BEMES -
BEAER - OGRS T ERE 360°K - FUEERBE LERI T RBESNERAZEERVEEEED

*Flex gear and elastic bearing take elliptic shape with the wave generator inserted.

*Flex gear and internal gear are engaged at both ends of the long axis of the ellipse in a stable manner.
*With the internal gear fixed, when the wave generator is rotated clockwise, the flex gear (output) rotates
counterclockwise. And its rotational speed is determined by the tooth count differential between two gears.

0° 90° 180° 270° 360°




Z4 218 Parts Name

DSF / DSG DHG
ME M e iR R E R SSE
Cup-Type Flex Gear Internal Gear TE B R R E B A e

Hat-Type Flex Gear %—/Internal Gear
S BE i K

. , S EE B
1 Elastic Bearing %ﬁlastic Bearing

AR R

st 2o 08 \%% Wave Generator

—=<2 \Nave Generator

N
&L Ratio
DSF / DSG 0 &) 4 Output Q A Intput DHG
mige  ORELCEAREZAEGRTAERE REW [ il
NS it ﬂ = BE
. The reduction ratio is determined  Qutput | || 1L X< Fixed
Fixed . P
by the flex gear and the rigid [N
d internal gear. — =1
i MBI M IR e 2 Flex Gear : Zf -
) B4 B8R B 8L Internal Gear : Zc = s
SRED Ratio——L — 2LZ¢ SN
R4 I 7w
N ) Ji N | i
JBREE Ratio =5 1 npu

X I A TR EE 75 [0 Bl e S AR -
The input and output rotation directions are opposite.

il =8 m— )
. = - = .
-t EE ﬁj? i
Output i — |, Output
JjL& L Ratio=—1— Fixed T P
- R+] L ey
FF==1 P — e
- X 8 A SRS )R8 L Fe s S R - HHF -
noN The input and output rotation s
Eﬁj directions are same. RS .
i 14 4l wa
Input -
X—; - Input

R %R R MRS R PAYRIEREE - R represents the "Ratio" figure in the specifications table on the catalogue.

&LIMING 5
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BB E| Lubricant Information

2B TIaYfE A Lubrication

2 & 5B s unit: g
Synthetic grease No.2. FIgE DSF / DSG / DHG
Model A B C D

14 1 3 0.25 0.5
B EIRZEIR Grease Application 7 2 6 | 05 1

20 3 9 0.75 1.5
DSF & DHG #ZBAXRZKREKEBHE - 25 6 18 1.5 3
For DSF and DHG, please apply grease 32 12 36 3
according to the right table. 40 22 66 5.5 1"

45 34 102 8.5 17

B I ZR X BRI Grease Application Location

DHG-AC
DSF-PC DSF-AC  DSG-AC DHG-AK
DSF-PK DSF-AK  DSG-AK DHG-AQ

° At location E, fill with oil to 50% of the space's capacity.

R
casing

casing EE
casing

casing




Z 35 E Attachment Fixture Requirement

DSF-PK

unit: mm

Sk
Model

14

17

20

25

32

40

45

WAL

g |
-

casing

0.015

0.015

0.018

0.018

0.023

0.023

0.023

Input section

0.016

0.020

0.020

0.024

0.024

0.024

0.024

0.010

0.012

0.014

0.016

0.020

0.020

0.020

0.013

0.013

0.015

0.018

0.020

0.020

0.020

0.012

0.012

0.014

0.016

0.016

0.020

0.020

- |0 Q|0 |T

0.016

0.020

0.024

0.024

0.024

0.024

0.024

DSF-AK  DSG-AK

B ABRIL

unit: mm

- i
Input section gé ’:TE

14

17

20

25

32

40

45

0.020

0.020

0.020

0.025

0.025

0.025

0.025

0.012

0.012

0.014

0.016

0.016

0.016

0.016

0.016

0.020

0.024

0.024

0.024

0.024

0.024

DHG-AK

unit: mm

WAL e
Input section Model

14

17

20

25

32

40

45

0.020

0.020

0.020

0.025

0.025

0.025

0.025

0.012

0.012

0.014

0.016

0.016

0.016

0.016

0.016

0.020

0.024

0.024

0.024

0.024

0.024

&UMWG 7
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{EiEH4%E Transmitting Torque

42 4% 22 [E H%E Tightening Torque for Bolts

unit: Nm
124% Bolts M3 M4 M5 M6 M8 M10 M12
YRZ4EX[E 1 %E Tightening Torque | 1.9 4.3 8.7 15 36 71 128

EEEEA  BEERD 129 DL
Recommended bolt : Strength rating above 12.9

{E3& 1 %E Bolt Specifications and Transmitting Torque

DSF-AC * DSG-AC * DSF-AK * DSG-AK ( A& = Unit Type)

Z #2865 1A B Output flange Attachment

AU5% Model Unit 14 17 20 25 40 45
9244 Bolt M4 M5 M6 M8 M10 | M12
1244 & 21 Bolt Count 6 6 8 8 8 8
Z4E PCD Bolt PCD mm 23 27 32 42 68 82
2X[E 1% Tightening Torque | Nm | 4.3 8.7 15 36 71 128
E3E)%E Transmitting Torque | Nm 56 106 238 566 1,177 | 1,500 | 2,600
ZH#E N Internal Gear Attachment (DSF)

AU5% Model Unit 14 17 20 25 40 45
124% Bolt M4 M4 M5 M5 M8 M8
Y244 {E 27 Bolt Count 6 6 6 8 8 12
Z %t PCD Bolt PCD mm 65 71 82 96 144 164
2X[E % Tightening Torque | Nm | 4.3 4.3 8.7 8.7 36 36
B3 74 Transmitting Torque | Nm | 140 148 276 435 | 1,213 | 1,695 | 2,840
ZH#E N Internal Gear Attachment (DSG)

AU5% Model Unit 14 17 20 25 40 45
124% Bolt M4 M4 M5 M5 M8 M8
1244 & 21 Bolt Count 8 8 8 10 10 12
Z 4t PCD Bolt PCD mm 65 71 82 96 144 164
2[E % Tightening Torque | Nm | 4.3 4.3 8.7 8.7 36 36
B3 7145 Transmitting Torque | Nm | 180 194 361 532 | 1,213 | 2,080 | 2,840

ZENE

Internal Gear Attachment

ZERE LA

Output Flange Attachment\




{E3& 1 4E Bolt Specifications and Transmitting Torque

DSF-PC - DSF-PK ( #Bf4 3 Component Type)

ZHEMEIF 4 E58R Cup-Type Flex Gear Attachment

A8E Model Unit | 14 17 20 25 32 40 45
#24% Bolt M4 M5 | M5 M6 M8 | M10 | M12
1244 E 21 Bolt Count 6 6 8 8 8 8 8
2% PCD Bolt PCD mm | 17 19 24 30 40 50 54
ZX[E 4B Tightening Torque | Nm | 4.3 8.7 8.7 15 36 71 128
BB 1%E Transmitting Torque | Nm | 41 75 126 | 223 | 539 | 910 | 1,440
ZEEANE R Internal Gear Attachment (DSF)

AU5% Model Unit 14 17 20 25 32 40 45
#24% Bolt M3 M3 M3 M4 M5 | M6 M8
#2 44 1E1 81 Bolt Count 6 12 12 12 12 12 12
224t PCD Bolt PCD mm | 44 54 62 75 100 | 120 | 140
£2[& /14 Tightening Torque | Nm | 1.9 1.9 19 | 43 | 87 15 15
B3 7145 Transmitting Torque | Nm 53 128 147 313 666 | 1,146 | 2,430
ZH#F N Internal Gear Attachment (DSG)

AU5% Model Unit 14 17 20 25 &2 40 45
#24% Bolt M3 M3 M3 M4 M5 | M6 M8
1244 & 21 Bolt Count 8 16 16 16 16 16 16
224t PCD Bolt PCD mm | 44 54 62 75 100 | 120 | 140
£2[& /14 Tightening Torque | Nm | 1.9 1.9 19 | 43 | 87 15 15
B35 748 Transmitting Torque | Nm 71 167 196 401 892 | 1,508 | 3,234

LRF R

LN

Internal Gear Attachment \

N

Flex Gear Attachment

$HFFLAY3B N Reinforcement

ZMERZENEENBRWERKE
B ERE T - AL ol ARBFEKEM -

Pins can be added if the transmittable
torque at the flex gear interface is not
sufficient. As an option, holes can be
added.

BN

{} AT AL (31E)
Thru Hole for Pins

DSF / DSG 14,17

&

AT AL(21E)

Thru Hole for Pins

J\V
8%

DSF / DSG 20,25,32,40,45

&LIMING 9
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{E3& )46 Bolt Specifications and Transmitting Torque

DHG

ZHENEEIZZ 4 B9 ¥w Hat-Type Flex Gear Attachment

Z15% Model Unit 14 17 20 25 32 40 45
124% Bolt M3 M3 M3 M4 M5 M6 M6
12 4%{E £ Bolt Count 8 12 12 12 12 12 18
Z#£ PCD Bolt PCD mm 64 74 84 102 132 158 180
ZX[E 7B Tightening Torque | Nm | 1.9 1.9 1.9 4.3 8.7 15 15
B35 45 Transmitting Torque | Nm | 119 206 234 495 | 1,037 | 1,392 | 2,088
ZHFENE Internal Gear Attachment

AU5% Model Unit 14 17 20 25 &2 40 45
1244 Bolt M3 M3 M3 M4 M5 M6 M8
1244 @21 Bolt Count 8 16 16 16 16 16 12
Z 4t PCD Bolt PCD mm 44 54 62 77 100 122 140
2X[E 1% Tightening Torque | Nm 1.9 1.9 1.9 4.3 8.7 15 36
B35 /%5 Transmitting Torque | Nm 71 167 196 419 892 | 1,528 | 3,234

ZERZMER

Flex Gear
Attachment

ZREMER

Flex Gear
Attachment

LERNER

\L

/Internal Gear Attachment

ZRNER

LR ER

Flex Gear
Attachment

Internal Gear Attachment

ZENER

Internal Gear Attachment

10
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i A SBI#E%E Input Section Structure

i A ZRUIHEZS Input Section Structure

WARUBED HRENEABERN  RWAAKLEEEZENAR -
There are two types of input section structure, keywey and collet + keyway.

BErETY BER
Keyway Type Collet + Keyway

ANALRT Input Hole Diameter

<| 4 - -
]
_c_

D
A1 R ~F Input Bore Dimension unit: mm
7%= Model 14 17 20 25 32 40 45
ANFFE Input BoreB| 68 | 8 814 | 11-14 | 14-19 19-24 | 19-24
frEE W 23| 3 3.5 4.5 5.6 6-8 6-8
#5H 7-94) 94 |9.4-16.3/12.7-16.3/16.3-21.8| 21.8-27.3 [21.8 -27.3
1244 2-M4 | 2-M4 | 4-M4 4-M5 4-M5  |4-M5-4-M6| 4-M6
2% PCD 18 22 25 32 36 50 50
A 14 16 21 24 30 36 36
C 23 | 42 4.3 6 5 7 5
D 10 | 125 | 135 145 16 20 20

&LIMING 11
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Z#EF Installation Method 1

Z %75 % Motor Mounting Instructions

TR BEAELEEFEL

T2 B NELRLREHEH L

T3 REEHGHEEMITH

step 1: Attach the flange on to the motor.

step 2: Attach the wave generator on to
the motor shaft.

step 3: Attach the unit.

2235751, Installation Method 2

DSF-AK  DSG-AK

M mMn [ mmn m

DSG-AC

DSF-AC

miE

Motoar

MO D [ M0 [6¢W;

TR RSN EERLEREREN L

T2 REELREREL

T3 ZREHGEEMRTY

step 1: Attach the wave generator on to
the motor shaft.

step 2: Attach the flange on to the motor.

step 3: Attach the unit.

DSG-AK

I

DSG-AC

DSF-AK

SER
Flange

M mmn | ([

AGiErt
Unit

=&

DSF-AC
B
Flange

M| mn o

AEREN
Unit

=
el
[

ARSTENE - AJBERNIEE -
SEBRATERIEAEREESS

ZFRIRIERFRY)F A SIAE Caution during installation

* Do not use excessive force while mating parts.
* Please watch for tilting during input section assembly
wave generator.

12



7 EEFIH Installation and Assembly Instructions

A8/ B HEHRYSZ 18 (DSF / DSG) Shaft Installation Instruction

ADEh BB RAFARERRHESNEDEE / RAEXERE - ( TERZSEEH )

Please design the support structure for input shaft and output shaft so that both radial and axial

loads are supported. (Diagram below shows an example)

AN

/Input Shaft

Z 4 75% (DSF / DSG) Attachment Flang Requirement

;t%%,ﬂ%i?tfit EAREEAOERER - B 7SR R ERE J
B ERBETRFRRST - N
For the attachment flange that comes in contact with cup-type flex ’f&p
gear, please build the corner radius according to the table below, in S o)
order to prevent damage. , T w
unit: mm s

ZUSE Model| 14 17 20 25 32 40 45 ( —

R 0.5 0.5 0.5 0.5 0.5 0.5 0.5 ( f

D 23 26 31 38 50 65 73 T

AT b [aF—

ERLEHEZER T (DSF / DSG) ©f 20 [o]

Size Requirement of the Flange for Motor Attachment

RERZEEESETHERN  BELEEREH -
ERLZERIEAEBR B RR NRARERINAT -

m
An attachment flange is required in order to attach a unit type to the =SS

motor. The table below shows the dimension requirement for the
flange.

unit: mm
BUZE Model| 14 17 20 25 32 40 45
B 56 63 72 86 113 127 148
T 38H7 | 48H7 | 56H7 | 67H7 | 90H7 | 110H7 | 124H7
t 3 3 3.5 4 4 5 5
a 0.03 0.04 0.04 0.04 0.04 0.04 0.04
b 0.03 0.04 0.04 0.04 0.04 0.04 0.04

pT

|
N

&LIMING 13
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— —

=1n Service Life

W ESzRHI=1an Service Life of the Wave Generator

IR RS - BREERBEANSMATE - M—RRRSEER - HAEFRESFEEFEXRY -
The service life of reducer is determined by the service of the wave generator bearing, and you can
calculate this by the rotational speed and the load torque just as with a general ball bearing.

EmhER Service Life

7 Type DSF - DSG - DHG
L, (10% 3813 Damage Probability) 7,000 horus
L;, ( ‘F9%=1n Average Service Life) 35,000 horus

X EERCH ZHTEERE  BAEEB THEESD -
Service is based on the rated rotational speed and rated torque from the ratings.

WBEERESRENSZWRE (Lh) AT
Calculation formula for service Life (L%) by actual operation condition

Ln* L, 5% L, FRIEMHERE Service Life of L,, or Ly,

Lh=Ln - Ir Nr Tr: RAEEIE Rated Torque
Tav | | Nav Nr' ZAEER Rated Rotational Speed
Tav © BHIGHFI9ESHEEE Average Load Torque on the Output Side
Nav: 1A\ &R Average Input Rotational Speed
17
16 Jee R #E %R
— Buckling torque
_10
2 9 iR IR R
~ 3 \ Breakdown area Racheting torque
i o AN
e o
[y B 7 R IREEE RESRNERSS (L10o)
w Not Service Life of wave generator (L10)
K o breakdown area
mE 6
B 8 | RRESHSANE \ S T
o 2 Permissible maximum Bottom|fatigue intensity pf the flex gear
® o momentary torique
w3 4 <
g 3 ESEESE \ R EN= IE IR AR IEEE A
§ , Emergency pperation area Narmissible peak torque at start/stop
— 15 N iEE A% Nofmal operation area Rag{tgéﬁ%%%ﬁue
1
0 5 6 7 8 9 10
10 10 10 10 10 10

REFRNABEE (R)
Total frequency of the wave generator

AHEE —REEEEREE , PEA -SHBE T —RSEECHARE  ERSE IR EEAVEER -
FERAZEEEERSEESn  FULLBRERSEZE -

Use it within the range of "Normal operation area". Using it beyond "Emergency operation area" may
result in damaging reducer earlier than usual.

Lubricant life such as for abrasion on the tooth surface is not taken into consideration in the graph
described above. Use the graph above as reference values.

14
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18 & Intensity

Z M EmAYsRE Intensity of Flex Gear

FUaRENBEREEEER - ILIBRENESEEURTERVERESZREREE -

BRE AR - EE?JE—iFJJ:HTEﬁéﬁlHﬂEEﬁ%E%%ME AFRMERIERE SR 2 AREE -

=B IF JJ:HJ$1EEE%EE*J1§I 2HESE - RS ELRSHIR -

ATBREELDRSGEKE REGBEBNEMNRERG - EHEEBEENSEANEASBRHERFTEAEE -
As flexs gear repeats elast|c deformation, the transmission torque of reducer is calculated based on the
fatigue strength of the bottom of the flex gear.

Values of the rated torque and permissible peak torque for start and stop are those within the fatigue limit
of the bottom of the flexs gear.

If impact torque that exceeds the peak torque for start and stop is applied, it could generate fatigue
fracture.

Therefore, the number of applications of impact torque is limited to prevent possible fatigue fracture.
However, the maximum value of the impact torque cannot exceed the permissible maximum momentary
torque.

EREFRARERERR - ZMEHRVESLETRERE :

Restriction on the bending frequency of the flexs gear by the rotation of the wave generator while the
impact torque is applied:

1.0 x 10* ( % frequency)

BERIE—EM S REIRS) - oK EEEEEEMAOBFTREL -
You can calculate the permissible frequency of impact torques from this restriction on the bending
frequency.

st& /AR Calculation Formula
BHRA Permissible Frequency T N=
N = 1.0x10° BEEBEFEIMNERE Time that Impact Torque is Applied . tsec
SR ES 28R Rotational Speed of the Wave Generator : n r/min
REERRE B SERMERES 2 BEHE
The flexs gear bends two times by one cycle of the wave generator.

2x M x
60

JE##%E Buckling Torque

RELFRF/EEMARET - HRUEH (AL ) MIEEERR - S5ERUERNBUER ISR
MR P E AR - EMAKE - IEISRVEEEE - AR iEsE -

When excess torque is applied to the flexs gear (output) with the wave generator fixed, the flexs gear
causes elastic deformation, buckles on the body before long and will be destroyed. The torque at the
time is called buckling torque.

&LIMING 15
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EmEE%E Ratcheting Torque

EEDENMIBENEEESE - 0JsEIRRMERAEE - BN EREAZUEHENIESRERFENIER -
IE—IRS SRR IE - ILASAVE RIS SRR 85 AR -

When excess impact torque is applied during operation, the engagement of the teeth between the
internal gear and the flexs gear may be put momentarily out of alignment instead of damaging the flexs
gear. This phenomenon is called ratcheting," and the torque is called "ratcheting torque" .

B iRlES IR E R0 When the engagement of the teeth is out of alignment

X BREMERYER - BEEEES - DstEMRREER - ME
LEAREE NiESE - i R E A IREN S| BB IR AE -

X —BRARBYE  EREEEN - F_RUENRRYESR
FEBEBZGRE -

X When ratcheting is caused, the teeth may not be correctly
engaged and become out of alignment as shown.
As operating the drive inthis condition will generate vibration
and damage the flexspline, adequate care should be exercised.

> Once ratcheting is caused, the tips of the teeth are worn and
the torque value generated by ratcheting will be lowered.
Pay due attention to this point as well.

il
Internal
Gear

I—1E - #§AZ=8 - This condition is called "dedoi-dal".

W14 Stiffness

BEEBAR - & AEMNER L AIRNEESEHEARMBE -
In this context, stiffness is the output shaft twisting
angle and the spring coefficient, while torque load
is applied to the output shaft with input side fixed. N K,

K. H5E 0~T, EZEEE

>

Spring coefficient at 0~T, torque

REEE
Twisting Angle

K. DB T~T, UBEEH Ki |
Spring coefficient at 7~T, torque
Ki..... N T~ NESEH 0 '
. - T oammhm
Spring coefficient at T,~ torque Load Torque
WIREL Ratio| 5% Code|  EEfiI Unit 14 17 20 25 32 40 45
- T, Nm 2 4 8 16 30 62 76
- T, Nm 6.8 12 24 50 110 210 280
K, X 10*Nm/rad 0.28 0.70 1.20 2.80 5.60 11.00 15.00
K, X 10*Nm/rad 0.45 0.86 1.80 3.40 7.20 14.00 20.00
50 K; X 10*Nm/rad 0.60 1.70 2.60 4.20 8.50 18.00 24.00
a, arcmin 2.45 1.96 2.29 1.72 1.84 1.93 1.74
0, arcmin 5.19 4.79 4.58 5.05 5.25 4.51 4.80
K, X 10°Nm/rad 0.46 0.92 1.50 3.40 7.00 12.00 17.00
80 K, X 10*Nm/rad 0.65 1.20 1.80 3.80 8.20 18.00 23.00
100 K; X 10*Nm/rad 0.70 1.80 2.60 4.60 9.70 22.00 29.00
120 a, arcmin 1.50 1.50 1.80 1.62 1.47 1.78 1.54
o, arcmin 3.59 3.43 4.58 4.52 4.60 4.00 4.18

X a%q:;fz@z%%qé ° Average value shown in the table.

16



ANEBEFE R Maximum Load at Input Shaft

£ FI1E Bearing Specification

unit: N
7% A Bearing A @7% B Bearing B
HEAFREERRT | EAFREET | EAHRBRET | EAXFREAR
%5 #USE | Basic Dynamic Basic Static Basic Dynamic Basic Static a b
Series Model Load Rating Load Rating Load Rating Load Rating
Co Cor Co Cor
N N N N mm mm
14 5,000 2,450 5,000 2,450 16 27.5
17 5,400 2,950 5,400 2,950 16.0 31.0
20 5,650 3,400 5,650 3,400 14.5 27.5
DHG-O 25 6,150 4,200 6,150 4,200 15.5 31
32 17,700 10,900 8,200 6,100 20.0 36.0
40 25,200 17,300 14,300 10,600 24.5 43.5
45 21,700 16,100 14,900 11,500 24.5 46.5
14 5,700 1,950 2,800 910 23 23
17 6,400 2,400 2,800 910 25.0 255
20 7,000 2,850 2,800 910 30.5 27.5
DHG-S 25 7,500 3,250 5,400 2,250 36.0 30.5
32 11,700 5,050 7,000 2,850 39.0 37.0
40 17,500 7,850 11,700 5,050 46.5 45.0
45 17,500 7,850 12,600 5,850 46.5 50.5
A A —;:—:{%— #iE B —;:—:{%—
Bearing A ] Bearing B W% A -] -
. F = Bearing A 171 / Bearing B
.
| b || e |
o e
a b a b
DHG[-O-[] 14 DHG[ -S-[] 14
1100 +—5 —_—7 1100+ —_7
= 1000 N 20 = 1000 N\ 20
Z =z N
= 900} \ 2 = 900 AN 25
o > \ —_— 32 w \\ —_32
o 800 PEN AN 40 o 800 AN 40
(3] 4]
S 700+ 7Y7— — 45 S 700+ 45
| - N \
m 600 N T 6001 <
E 500 \ \\ E 500 {2 \\ \\
fF 400 \ \\ & 400 \ \\ ™S
v v
% 30022 \\\ N % 300 155 N N
14
B 200 N AN N \\ W 200 i\\ \\\\
NN \.\ > | \ \ \
100 17 ‘\ 100 4\4‘; \ N N
% ! N 20\
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600
@@ & farAxial Load  Fa [N] #ym & ErAxial Load  Fa [N]

&LIMING 17



s s R 2% R&¥BONICDRIVE

SBEEE A S AT & Life Span for the Elastic Bearing

Y

SRR Operation Cycle Example

|
Ts ‘ ‘
T | |
|
ansE \ T T )
Working torque ‘ Time
|
| | |
]
n1 ns |
s | ] ns B
Output rotation Time
speed t ‘ t ‘ s ‘ ta ‘
T T i i

(1) F198 L %R / & K# L D EARIFTE Calculation Formula for Output Torque

$i’:]$ﬁﬁjj§ﬁ Tao | Nm | 7zo=; n].tl.‘Tl|3+n2't2.‘T2‘3+.”+nr1.tn.‘Tn‘3
Average Output Torque 0t An, bttt
BB 5B B =
S O o Yl Tmo| Nm | Tmo=T,, T», ... T, & K fE Largest Among

X ERABRARLNEASHFRABLELT -

Please make sure the peak output torque is below the maximum output torque in the specification table.

(2) 9 N\ ER | &R AERIETE Calculation Formula for Input Speed

7 44 g E:pA n-t+tn,-t +"‘+nn't”
:Fi/]QEUﬁE—JE nao | r/min| nao= 14 2 4
Average Output Rotation Speed i+ttt
S i HER . N =
Peak Output Rotation Spesd nmo | r/min | nmo=n,, n,, ... n, A& X fE Largest Among
i AR . , o s .
Averee i Spees nai | r/min| nai=nao- R ( R=JEi3RLE Ratio)
ESEAER

nmi | r/min | nmi=nmo - R ( R= & #&LE Ratio)

Peak Input speed Value

XBEEREeMAERSSTReWABERERT -
Please make sure the peak input speed value is below the maximum input speed in the specification table.

(3) HFrnfFEIMETE Calculation Formula for Life Span

S BE i E i A ) Tary ( nar
Part Life Span for the Elastic Bearing R /<= 7000 (Tao) ' ( nai)
REE AR Tar | Nm HRERP BTN
Rating Torque Nominal Output Torque in the Specification Table
RATE B A\ B IR . . .
Rating Input Rotation Speed g i) 2000 r/min

18



F#l7& Main Bearing
FEHFEFRAE (RSO )

Main Bearing Specification (Crossed Roller Bearing)

REHET B B FiEe BEARYPEAERS | BEXFRAERT B NEEE| NiEEHKT
Y g Pitch Circle Diameter (;Hffisi Basic Dynamic Basic Static Allowable Moment
T = M 3’“| of the Bearing Rollers Load Rating Load Rating Moment Rigidity
ype ode Dm L Cr Cor Mc Km
mm mm N N kgfm kgfm/arcmin
14 36.5 9.5 4,800 7,200 4.2 1.3
17 42.5 9.5 5,500 8,250 6.5 23
DSE 20 48.9 8.8 7,050 10,580 9.3 3.8
DSG 25 61 10.8 9,900 14,800 16 7.2
32 84.8 13.0 12,900 19,300 32 16
40 92.5 14.5 16,800 25,200 46 27
45 112.8 14.5 22,000 33,000 70 42
14 53.8 10.3 6,000 8,800 7.6 25
17 61.5 11.9 10,700 16,800 12.6 4.6
20 70.4 12.0 15,000 22,700 19.1 7.5
B:gﬁg 25 84.5 14.1 22,400 37,000 26.3 11.6
32 108.0 15.9 39,400 65,100 59.1 29.6
40 135.0 19.0 44,600 74,000 86.6 53.2
45 154.0 20.5 65,400 98,000 115 76.3
14 53.8 21.8 6,000 8,800 7.6 2.5
17 61.5 23.9 10,700 16,800 12.6 4.6
DHG-O 20 70.4 25.5 15,000 22,700 19.1 7.5
DHG.S |25 84.5 296 22,400 37,000 26.3 11.6
32 108.0 36.4 39,400 65,100 59.1 29.6
40 135.0 44.5 44,600 74,000 86.6 53.2
45 154.0 475 65,400 98,000 115 76.3
F#hEEanstE Part Life Span for the Main Bearing
EE AR Operation Cycle Example SNEREer External Load
DSF DHG-AC L
el DSG S - DHG-AK .
Frz | | i=| ! (] < =1
‘ <
wmaE | Fra B Fr
Radial load | Ers Time - &777 AR c e
| £ - e
o S e
Far | | | Fa o i
o - B L1 o =
Faz ‘ == —
s | | Fas B L L
Axial load ; Fas Time DHG-O DHG-S
o = g
\ \ \ e R =
n2 ‘
n1 ‘ ‘ ns ‘
E oA £ I T
s 1 1 s B a 5 =
Output rotation Time
speed t1 ‘ t ‘ ts ‘ ta ‘
o3
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(1) ZAREEMEERFTE Calculation Formula for the Largest Working Moment

BARREIES
Peak Working Moment
B AR (8 & far
Peak Radial Load
Bz A [E) & 15
Peak Axial Load
XEREREAATESERTTESEEMUT -
Please make sure the peak working moment is below the maximum allowable moment.

Mm | Nm | Mm=Frm - (Lr + L) + Fam - La

Frm | N | Frm=Fr,, Fr,, ... Fr, F98x K {B Largest Among

Fam| N | Fam=Fa,, Fa,, ... Fa, {98 KX {& Largest Among

(2) FHRmaR / Mmaal / P L ER/ FHanriEEnEtE
Calculation Formula for Average Radial Load, Axial Load, Average Output Rotation Speed,
Average Working Moment.

0 10 [0
FAEm Fra| N | g2t Frl st [ Fr |+t ng g | Fr |
Average Radial Load Nttt
10 0 10
Ilzi’éﬁﬂiﬁﬂ_%?n‘? Faa| N | fag=® nt|Fa,|*+n,t; | Fa,|> ++n:t-|Fa,l’
Average Axial Load n b, et
I 44 i Eh n-t+n 't+---+n”'tn
SR=b Lkt o i g T L
Average Output Rotation Speed bttt
FHEREIEE

Ma | Nm | Ma=Fra - (Lr + L) + Faa - La

Average Working Moment

Q)BT / HEFEROETHETE
Calculation Formula for the Loading Factor, Equivalent Radial Load

_fwm o sis s xe=1.0, Ye= 045
aEay Fra+2Ma / Dm
o Xc, Yc | -
Average Working Moment Fua
ra la

BESECRAE

Equivalent Radial Load P N | Pc=Xc - (Fra +2Ma/Dm ) + Yc - Faa

(4) T EESHIFBIAYETE Life Span for the Main Bearing

10

FEERBHREA 10° c Y
Life Span for the Main Bearing Lhe | h ) Lhc= 60+ nao '(ﬁv.pc)
1.0 : RHFEEEER No Shock
BEREY

[ . fw | - |[1.2: #BELEEFEER With Some Shock

1.5 : HBIRENEERRF With Shock and Vibration

20
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1514 8(¥% Characteristics Data

unit: arc min
N WA RIRES
==
BEBERE Type | Ratio| ™ | 17|20 | 25 | 32 | 40 | 45
Transmission Angular Accuracy 50 | 202015101010 10
DSF 80 1515|1010 |10 |10 | 1.0
Ema Rt T EA D beiEss - 2w t@te | DSG| 100 | 15 15|10 10 10| 1.0 10
EAEHERALREAENEE - 120 | - 1510 /1010 10|10
It is the difference between the measured output 50 [ 20| 20|15|10| 10|10 1.0
rotation angle and the theoretical angle, while DHG 80 | 15|15|10|10| 10|10 1.0
input shaft is rotated with no load. 100 | 15|15 |10 | 10| 10| 1.0 | 1.0
120 - 15/10 10|10 10 | 1.0
120
90
~o 0
#y ®
0 0.0
£ 2 30
5
& 60
-90
-120

0 90 180 270 360

BHHMREEAE (F)
Output Shaft Rotation Angle (deg)

E & On Vibration

ROBONICDRIVE FENABERER 7 - BRSHRIBARFIKNE M RERE -

TEZE2 ROBONICDRIVE WikEI 2 EAIRE AKX BN S HEM B BIREBBEER - R MHIRARES -
ROBONICDRIVE HWBEHRER I BZILE - AEBEREETE RIIMWRETES -

54h - ROBONICDRIVE HAEENIRZEM 7 2R - ZHM ROBONICDRIVE #18 L#i A#tiedE 1 RE
HIR 2 REREMD © AL - REFTEMDRIERZWAERN 215 -

The angle transmission error elements of ROBONICDRIVE may appear as rotating vibration of the load
side inertia.

Especially, when the characteristic frequency of the vibration system including ROBONICDRIVE overlaps
that of the chassis or load inertia, it generates a resonant condition that amplifies angle transmission error
elements of ROBONICDRIVE. Observe the design guide of each series.

Two angle transmission error elements of ROBONICDRIVE correspond to a cycle of the input shaft frm
the mechanical viewpoint of ROBONICDRIVE. Therefore, the frequency is double the input frequency as
it is the main element of the error.

S B1Z ROBONICDRIVE HRE 2B BIRENE [Hz]
The characteristic frequency of the vibration system including ROBONICDRIVE

L K k. . ROBONICDRIVE =% [Nmirad]
2z \J Spring constant of ROBONICDRIVE
J... BEEM kem?
Load inertia

72 £12 ROBONICDRIVE RREI R E B IRENEA f=15Hz - ULIRAVE AR (N) &
If the characteristic frequency of the vibration system including ROBONICDRIVE is F=15Hz, the input
rotation speed (N) is expressed as shown below.

N: E60: 450 r/mln ’ EE/Q\EZE?}%% ( 450 r/m'n ) ﬁéi:}j\:?% °
2 The resonant condition is generated in the rotating speed area (450 r/min).

1 uming 21



s s R 2% R&¥BONICDRIVE

12185k Hysteresis Loss

WmARBEE - BAEEMERLEME 0 DIER
AR AEEE -

When torque load is applied at the output shaft

in alternate direction repeatedly with input shaft
fixed, there is residual twisting angle when torque
is back to zero.

In this context, hysteresis loss is the difference in
the forward and backward twisting angle.

%6 72 5 £ 1% Nominal Output Torque

unit: arcmin
I [33
HE R | g 20 | 25 | 32 | 40 | 45
Type | Ratio
50 20 20|20 20| 20| 20| 20
DSF 80 15,1510 |10| 10| 1.0 | 1.0
DSG | 100 | 15| 15|10 | 10| 1.0 | 1.0 | 1.0
120 - 1510|1010 | 10| 1.0
50 20,2020 20| 20| 20| 20
80 15,1510 |10| 10| 10| 10
DHG 100 | 151510 |10 |10 10| 1.0
120 - 15/10 10|10 10 | 1.0
HEAEE
Twisting angle
mgER
Hysteresis Loss
N5
1 Torque

B R 8 A B3R 2,000 r/min K - o] DIRSEINSEHHE -
The indicates permissible continuous load torque when the input speed is 2,000 r/min.

KB FE Starting Torque

R ARGEEEER - WARFREENDE - (F9E  E8F - RIFEE : 25°C)

Input torque needed for input side to start rotating (average value, no load, ambient temperature : 25°C )

% 8] R 5T B K #E4E Permissible Maximum Momentary Torque

bRy BEEE - REFLRAEHEEN  TEAREINIRIFRNNEREE - EEREESEAEASE

BREBFRAEE -

Unexpected impact torque may be applied from the exterior except regular-load torque and load torque for
start and stop. The maximum impact torque shall not exceed the permissible maximum momentary torque.
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TEE) ~ F IS A FFIEEEE
Permissible Peak Torque for Start and Stop

tEE) - IFIERS - SRS HFHIE M NI SRR R X B HEEEILF B Example of Load Torque Pattern

SREEEBPEANES - BEXRTHEE - RHUF BREOERAE
HIEEBESE - |52 PR s -
Load larger than the steady torque is appiled to Wy A -
ROBONICDRIVE by the load inertia moment for grg """"" A \ "/ 1 [
start and stop. Values from the ratings show the 3 V Time B| 25| im
acceptable value at peak torque. - i AN i@
I art Sml sw| 5%
+ ((S;fefdﬂ;ygfll) E’ﬁ gﬁg %
53 [ Bu =
1 2
o5 — B
%E@; Time
gem
B F3E 8 4B No-load Running Torque
FEEA ARG NEZE 2,000 r/min - EEIEEMMBLZNMARNE - (F9E - BES - RIBRE : 25°C)

Input torque needed to keep it running with no load speed 2,000 r/min (average value, no load, ambient
temperature :25°C)

ZIRFCENEESE Output Starting Torque

A ERER - A RIRGRENAZE - (F9E - 884 BIRERE : 25°C)
Output torque needed for input side to start rotating (average value, no load, ambient temperature : 25°C)

B K H#14E Max. Output Torque

TEE - FILERIERARE

The maximum torque when starting and stopping.

X6 7E #5) A B22R Nominal Input Speed

EER  BABRNSFE
The indicates permissible continuous running input speed.

2218 Noise Level

2,000 r/min EEBE 1m EEH=EA
Noise level is measured in 2,000 r/min, without loading and in distance from the reducer.
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A

W Efficiency

R

SR MR BERREE

The efficiency varies depending on the following conditions.

* JEREL Reducer Ratio

. B ABEIR Input Speed

« B#H#E%E Load Torque

« J@fE Temperature

 JEB1EMF Lubrication Condition

A ERNBEZ 5 AEE 2,000 rpm B EHRBEEFHPTAEFI9E -
The efficiency in our catalog is average value tested at rated torque loading in input speed 2,000 r/min.

DSF / DSG 14-A[ ]-50

DSF / DSG 14-A[ ]-80

100 100
e 500 r/min e 500 r/min
- 90 e 1000 r/min - 90 H == 1000 r/min
8 e 2000 r/min g e 2000 r/min
@ 80 ——— 3500 r/min @& 80 | ——3500r/min
[&] (@]
5 ™ g7
T 60 / < 60 //A
& 50 i 50 é
30 / 30 ////
20 20
10 10
20 40 60 80 100 0 20 40 60 80 100
B 7 [%] Percentile Rated Load &1d [%] Percentile Rated Load
DSF / DSG 14-A[ -100 DSF / DSG 14-A[ 1-120
100 100
e 500 r/mMiin e 500 r/min
- 90 e 1000 r/m?n > 90 H == 1000 r/m?n
LC) e 2000 r/min 8 e 2000 r/min
@ 80 [| ——3500r/min @ 80 [ ——3500r/min
Qo Q
E 70 E 70
X< 60 ///A X< 60 //?
ﬁ 40 //// = 40 ////
74 7
30 30 1
20 20
7
10 10
20 40 60 80 100 0 20 40 60 80 100
B7& [%] Percentile Rated Load B [%] Percentile Rated Load
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