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i3 #48 Reduction Mechanism

GEB O EREEEMA - RMEEREBEMRER -
FMERENERERET R BERS
‘BEANGER - EOaIRRE T EeE 360°F - RUERTLERH L OBHNEREARTERNVEEED -

*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°




EH4 218 Parts Name

MBI

DSF / DSG

MR
Cup-Type Flex Gear

14 P
Internal Gear

SHEE K

3 Elastic Bearing

AN EEE AR

MR M R
Hat-Type Flex Gear

V/A1D

DHG

it A e
L Internal Gear

SEEE X

%ﬁilastic Bearing

AN EE R

%% Wave Generator

—=2<4 \Nave Generator <l
S & n
JH#ELE Ratio
DSF / DSG 0 i Output 0 @A Intput DHG
=4 e miE O RELEARREEmAEMAE KW [ i)
B T BEr WARE Ik = BE
. The reduction ratio is determined  Qutput | D il g 2 Fixed
Output Fixed utpu Ixe
P 1§ by the flex gear and the rigid [y
A internal gear. = = — =1
] PR M TR e B Flex Gear © Zf T
L%j; [l 14 A e ER e 2 Internal Gear ¢ Zc — - —
Ep— e
. SIREE Ratio——L = ZLZC. oA
5 e 1 M
TP st Ratio——- 1 Input
X B A TR TS O B e S EAER -
The input and output rotation directions are opposite.
Z il = i s 1
BE £ B 4 Bl B
Fixed ij & Output %L Ratio— ! Fixed — + | Output
= FJ‘ R+] L e
] - E:::: F7 1 —
c ‘[,,,, X B A FREE 75 o B ER L e g A AR A - - |
g % I The input and output rotation IS N T [ 11
o %Zj directions are same. M kT Y
= . — 7\
’ bt A A
&,EW Input

R %R R R R P ROBIEREE - R represents the "Ratio” figure in the specifications table on the catalogue.
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;8 &l Lubricant Information

B RY1E A Lubrication

E=VoRep=Ril unit: g
Synthetic grease No.2. A DSF / DSG / DHG
Model A B C D
14 1 3 0.25 0.5
BB IRV ZEIX Grease Application 17 | 2 6 | 05 | 1
20 3 9 0.75 1.5
DSF X DHG &RBHEFREZKREKREHEE - 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 55 1
45 34 102 8.5 17
B IR R ERNI Grease Application Location
DHG-AC
DSF-PC DSF-AC  DSG-AC DHG-AK
DSF-PK DSF-AK  DSG-AK DHG-AO

casing

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

BE
casing

i

casing casing
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Z 315 E Attachment Fixture Requirement

DSF-PK
[T 1A RN
= Ta] =15
%3 .
CEINE casing unit: mm
7, AgE
14 17 20 25 32 40 45
. Model
lnﬁf\;ﬁ!ﬁin a |0.015/0.015/0.018|0.018|0.023|0.023|0.023
b 10.016]0.020|0.020|0.024 | 0.024 | 0.024 | 0.024
c 10.010/0.012|0.014|0.016|0.020|0.020|0.020
d 0.0130.013/0.015|0.0180.020 | 0.020 | 0.020
e 10.012|/0.012/0.014/0.016|0.016|0.020|0.020
f 0.016|0.020|0.024 | 0.024 | 0.024 | 0.024 | 0.024
DSF-AK DSG-AK
WA unit: mm
Input section 18
g’ B 44 17 | 20 | 25 | 32 | 40 | 45
Model

a [0.020]0.020|0.020|0.025|0.025|0.025|0.025
b 10.012]0.012/0.014/0.016|0.016|0.016 |0.016
¢ |0.016]0.0200.024 | 0.024 | 0.024 | 0.024 | 0.024

DHG-AK

unit: mm

A A 1 Finl] ”)ﬁ
B A B0 =T
Input section Model 14 17 20 25 32 40 45

a |0.020]0.0200.020|0.025|0.025|0.025|0.025
b ]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

I& UMING 7
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{EEH4%E Transmitting Torque

1244 2L[E B Tightening Torque for Bolts

unit: Nm
124% Bolts M3 M4 M5 M6 M8 M10 M12
1244 22 [E 1 %E Tightening Torque | 1.9 4.3 8.7 15 36 128

WEEEs REED 129 M E
Recommended bolt : Strength rating above 12.9

{E3E 14E Bolt Specifications and Transmitting Torque

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

Z#28 H)A B Output flange Attachment

A5 Model Unit 14 17 20 25 32 40 45
124% Bolt M4 M5 M6 M8 M10 M10 M12
12 44{E 21 Bolt Count 6 6 8 8 8 8 8
Z 3%t PCD Bolt PCD mm 23 27 32 42 55 68 82
2X[E % Tightening Torque | Nm | 4.3 8.7 15 36 71 71 128
{E3E)%E Transmitting Torque | Nm 56 106 238 566 1,177 | 1,500 | 2,600
ZHEAE R Internal Gear Attachment (DSF)
B2 Model Unit 14 17 20 25 32 40 45
12 %% Bolt M4 M4 M5 M5 M6 M8 M8
12 %%{E 2] Bolt Count 6 6 6 8 12 8 12
%8t PCD Bolt PCD mm 65 71 82 96 125 144 164
2@ %E Tightening Torque | Nm | 4.3 4.3 8.7 8.7 15 36 36
835 7748 Transmitting Torque | Nm | 140 148 276 435 | 1,213 | 1,695 | 2,840
ZHEAE R Internal Gear Attachment (DSG)
Z15% Model Unit 14 17 20 25 32 40 45
1244 Bolt M4 M4 M5 M5 M6 M8 M8
12 44{E 21 Bolt Count 8 8 8 10 12 10 12
%4 PCD Bolt PCD mm 65 71 82 96 125 144 164
2[& 74B Tightening Torque | Nm | 4.3 4.3 8.7 8.7 15 36 36
{EE %8 Transmitting Torque | Nm | 180 194 361 532 | 1,213 | 2,080 | 2,840
ZRANER

ZERE AR

Internal Gear Attachment

Output Flange Attachment

A




{&3E 114E Bolt Specifications and Transmitting Torque

DSF-PC - DSF-PK ( #Af=0 Component Type)

ZEEMBIZ 4 B8R Cup-Type Flex Gear Attachment

A5 Model Unit 14 17 20 25 32 40 45
124% Bolt M4 M5 M5 M6 M8 M10 M12
12 44{E 21 Bolt Count 6 6 8 8 8 8 8
%8t PCD Bolt PCD mm 17 19 24 30 40 50 54
E2X[E 7% Tightening Torque | Nm | 4.3 8.7 8.7 15 36 71 128
838 74E Transmitting Torque | Nm 41 75 126 223 539 910 | 1,440

ZHEAEE Internal Gear Attachment (DSF)

ZU5% Model Unit 14 17 20 25 32 40 45
124% Bolt M3 M3 M3 M4 M5 M6 M8
12 44E 21 Bolt Count 6 12 12 12 12 12 12
Z 3%t PCD Bolt PCD mm 44 54 62 75 100 120 140
€[ 74E Tightening Torque | Nm | 19 | 19 | 19 | 43 | 87 | 15 15
835 7% Transmitting Torque | Nm 53 128 147 313 666 | 1,146 | 2,430

ZHEAEH Internal Gear Attachment (DSG)

Z45% Model Unit 14 17 20 25 32 40 45
244 Bolt M3 M3 M3 M4 M5 M6 M8
9244 {E 24 Bolt Count 8 16 16 16 16 16 16
Z % PCD Bolt PCD mm 44 54 62 75 100 120 140

Z[E 1% Tightening Torque Nm 1.9 1.9 1.9 4.3 8.7 15 15

835 74 Transmitting Torque | Nm 71 167 196 401 892 | 1,508 | 3,234

ZENER

Internal Gear Attachment

N
ZEE M iR
Flex Gear Attachment\

5 F.89%5 /N Reinforcement e HAGE @
/é§§§%§KWMMﬁmWB P
ZHEREENBENERREERE [ T )

AT AL (21E)
Thru Hole for Pins

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

FERERHT - HFATRBBREM - | (N /o) .2
Pins can be added if the transmittable & @ @
52 &

added. DSF / DSG 14,17 DSF / DSG 20,25,32,40,45

I& UMING 9
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{&3E /14E Bolt Specifications and Transmitting Torque

DHG

ZHIEIF 4 ea R Hat-Type Flex Gear Attachment

E%E Model Unit | 14 17 20 25 32 40 45
1244 Bolt M3 M3 M3 M4 M5 M6 M6
42441824 Bolt Count 8 12 12 12 12 12 18
2% PCD Bolt PCD mm | 64 74 84 102 | 132 | 158 | 180
2[& 74k Tightening Torque | Nm | 1.9 1.9 1.9 4.3 8.7 15 15
{EE %8 Transmitting Torque | Nm | 119 206 234 495 | 1,037 | 1,392 | 2,088
ZEANEE Internal Gear Attachment

E1%E Model Unit | 14 17 20 25 32 40 45
4244 Bolt M3 M3 M3 M4 M5 M6 M8
42 44E 21 Bolt Count 8 16 16 16 16 16 12
2% PCD Bolt PCD mm | 44 54 62 77 100 | 122 | 140
2X[E % Tightening Torque | Nm 1.9 1.9 1.9 4.3 8.7 15 36
835 7175 Transmitting Torque | Nm 71 167 196 419 892 | 1,528 | 3,234

7

ZEREMER

Flex Gear
Attachment

LRAER

LRFMER

Flex Gear
Attachment

\L

/ Internal Gear Attachment

ZENE R

Internal Gear Attachment

D

LRFMER

Flex Gear
Attachment

RENER

? Internal Gear Attachment

10
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BB R

B A SR8 3E Input Section Structure

B A BB/ %S Input Section Structure

PASUBED SRENRBERY  N@AAECSEERMNAR -
There are two types of input section structure, keywey and collet + keyway.

T

Keyway Type

BERA
Collet + Keyway

ANA LR Input Hole Diameter

A #EFER S Input Bore Dimension

unit: mm
EUZ% Model 14 17 20 25 32 40 45
AN Input BoreB | 68 8 8-14 11-~14 1419 1924 1924
HEEE W 2-3 3 35 4-5 5-6 6-8 6-8
#EH 7-94| 94 |94-16.3|12.7-16.3/16.321.8| 21.827.3 (21.827.3
R 4% 2-M4 | 2-M4 4-M4 4-M5 4-M5 4-M5 ~ 4-M6| 4-M6
Z# PCD 18 22 25 32 36 50 50
A 14 16 21 24 30 36 36
C 2.3 4.2 4.3 6 5 7 5
D 10 12.5 13.5 14.5 16 20 20

I& LIMING 11
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BEE %4 757X Motor Mounting Instructions

Z 35751, Installation Method 1

LR BERLREESEL

L2 B NEERTEEREN L

T3 ZREHGNERTTY

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.

Z 353 Installation Method 2

DSF-AK

DSG-AK

é

DSF-AC

MM mm | mm

TR BENEERLTEEREN L

T2 BEALEEREL

T3 ZREHGNERTTHY

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.

DSF-AK

wamEan

DSG-AC

AEREN
Unit

DSG-AK

MM [ [0 6

DSF-AC

_\asman ﬁ
T um ==

DSG-AC

é

HERAEHS =
Unit I ﬁ:#ﬁ I
[ M

BEEES
/ave Generator
Unit Flange

Wave Generator

Wave Generator §5<¢

AR EER "//I’
[

e
Motoar

ZERBIERAY)FEEEIE Caution during installation

ARIZRHE  AJBERNIEE -
GERATERIEARRESES -

* Do not use excessive force while mating parts.

* Please watch for tilting during input section assembly
wave generator.

12
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X2 ZE]E Installation and Assembly Instructions

10N
ADE / B HEHRYSZ3E (DSF / DSG) Shaft Installation Instruction
A&/ BB FRAERSERAREMHNEEERE / O ERE - ( TERSEEM)

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)

B4 L 5 A Bl
Output Shaft\ Input Shaft
RS /

-
%

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

ZEREAMBRZ U EHRAAEZENEZRER - A 7SN B RS SR
B ERETEFRRST - N
For the attachment flange that comes in contact with cup-type flex §l¥

gear, please build the corner radius according to the table below, in
order to prevent damage.

?D

unit: mm
% Model| 14 17 20 25 32 40 45 (
R 0.5 0.5 0.5 0.5 0.5 0.5 0.5 ! T

D 23 26 31 38 50 65 73

Biw 3 AZBR (DSF / DSG) oSN
Size Requirement of the Flange for Motor Attachment R

RBERLEEHGETHERR  TELEIHEF -
BREZESHABRIBERRB MRREKRRT - o T
An attachment flange is required in order to attach a unit type to the =) 1
motor. The table below shows the dimension requirement for the I
flange.

T

unit: mm

ZUSE Model| 14 17 20 25 32 40 45 —
B 56 63 72 86 113 127 148
38H7 | 48H7 | 56H7 | 67H7 | 90H7 | 110H7 | 124H7
3 3 35 4 4 5 5 L t
0.03 0.04 0.04 0.04 0.04 0.04 0.04 -
0.03 0.04 0.04 0.04 0.04 0.04 0.04

o |~ |-

I& LIMING 13



A BURL &% R&¥BONICDRIVE

=7%n Service Life

W ESIRHI=ap Service Life of the Wave Generator

BIRTERFE S - BRELSRHENSIRE - M—RRAFER - BERESFEHRTEKD -
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.

S5 Service Life

3 Type DSF - DSG * DHG
L, (10% 3843 Damage Probability) 7,000 horus
L;, ( *F¥9=1n Average Service Life) 35,000 horus

XERERCH ZRCHER fACEB TEESD -
Service is based on the rated rotational speed and rated torque from the ratings.

KEEREBRUNSmIERE (L) 2
Calculation formula for service Life (L) by actual operation condition

Ln‘: L, 3 L;, BB m$E Service Life of L, or Ls,

Lh=Ln - Ir Nr Tr: FAEEIE Rated Torque
Tav ) | Nav Nr': FBREER \ Rated Rotational Speed
Tav - BHIGHFIIE S Average Load Torque on the Output Side
Nav: FI198g A\ 5% Average Input Rotational Speed
17
16 JE 88 £R
Buckling torque
_10
P 9 % i & ] REm AR
~ 3 \ Breakdown area Racheting torque
i o AN
5 8
23 7 ﬂﬁ%ﬁ@\ HEEBNERES (Lo)
& o Not Service Life of wave generator (L10)
K o breakdown area
mE 6
~ c = = e
W e 5 Eﬁﬁ:ﬁlélﬁaﬁj@?ﬁfﬁ \ M RN EEESRE
g 3 Permissible maximum Bottom|fatigue intensity pf the flex gear
E o momentary torque
@ 3 4
g 3 EEkEEHE \ BN = IE IR BT IS B S 4R
g Emergency pperation area wrmissible peak torque at start/stop
- 2 =
— R B0 MR <AL Nofmal operation aree\ th%%%fc?ue
1
O 5 6 7 8 9 10
10 10 10 10 10 10
REERNAEE (R)
Total frequency of the wave generator

maEE T —REEEEHEE, PER SBET —RGEBGERERE  ERSEE SN IEREAIEE -
rFiiExRAZREEERSHESH  HULABRFRESEE -

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



132 /E Intensity

F M EmivEE Intensity of Flex Gear

FiEERFRBREEEER - ILIBERNEEBEUREERNWERESQEREE -

BAEBERE - iéﬂ,LM*JtHTE’J@pHJaEEE%E%%ME AHERUERNERESBRZANEE -

Eht B ER ST LI Eﬁﬁ‘ﬂim@ SR - RS ELRSWIRE -

RYBRELRSEE RAEHBREBNMINREIRT - BHBEENEAEASEBBHESTRAELE -
As flexs gear repeats elastlc 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.

EREFRAREERERR - ZUERVEMETEZRERE :

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* ( =X frequency)

ERIL— SRR - TR EREEEMODFRE -
You can calculate the permissible frequency of impact torques from this restriction on the bending
frequency.

sT& /A1 Calculation Formula

BIHRE Permissible Frequency CN=
1.0x10* EHEEEEEINERE Time that Impact Torque is Applied . tsec

N= ERRESEZE Rotational Speed of the Wave Generator : n r/min

NEEREE 1B - BERMERES 2 REMHER

The flexs gear bends two times by one cycle of the wave generator.

2x Ly
60

JE HH#E%E Buckling Torque

REERSEIERET - HRAEH (AL ) BIIEEEER - S5RERMERNBUER  ITRHENE
MEERPEP SRR - EMAIE - IEISHEIE - HAEMEE -

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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Fiém¥#E%E Ratcheting Torque

EEDEMmIBENEEEE - IR MERAKE - BHMEREAZUHEHNIESRERENIER -
IE—IRR WA RMRERNIE - ISRV B SRR 4E -

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 iRIA S Ra B2 /IRY1EL When the engagement of the teeth is out of alignment

X BEMIBNER - A LEMS - UseERFBEER - 0E
IEARBE N - R EEIRENS [ EESE M MRS -

X —BREMBUE - GRBETER - FSTRUIBHRUER
FHEBEZERKE -

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.

X 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.

[l
Internal
Gear

I —1E - #§AZE8 - This condition is called "dedoi-dal".

W4 Stiffness

BElEB AR - B HEENEHEARSOEEE HEHEARE -
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. Ol K,

K. N O0-T, FNEEEE

S

Spring coefficient at 0~T, torque

A E
Twisting Angle

Koo DB T~T, NBERY Ki |
Spring coefficient at T,~T, torque
Koo TIRE T MIBEEY 0 = :
1 - 2
Spring coefficient at 7,~ torque Lo%gEJT?riEe
BIREE Ratio|1G5% 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
0, arcmin 2.45 1.96 2.29 1.72 1.84 1.93 1.74
a, 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 0, arcmin 1.50 1.50 1.80 1.62 1.47 1.78 1.54
g, arcmin 3.59 3.43 4.58 4.52 4.60 4.00 418

X %qjgﬁﬁ?%ﬁi’:]ﬁ > Average value shown in the table.

16



ANHABFE S Maximum Load at Input Shaft

% # 1% Bearing Specification

unit: N
@7 A Bearing A @7 B Bearing B
EARFREER | EAFEREERE | EXHEHRETET | EXFEBAN
Z5 #UgE | 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 25.5
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 ;:{{;7 #E B . L
Bearing A T Bearing B A T wrp
. [ p— W 1Tk Beari}wgB
;
k| | e o
o =
] Ee: |
a b a b
DHG[ -O-[] 14 DHG[ -S-[] 14
1100 +—5 —_— 17 1100 " —_— 17
= 1000 AN 20 = 1000 N 20
Z zZ N
= g00l% \ —_— 25 = 900 N —_— 25
- \ — 32 - N — 32
800 132 40 800 - 40
2 N 3
o 700 — 45 o 7004 — 45
= 600 N\ \ = 600 BN <
S 500 \\\ \\ Es 500 (22 \\ \\
% 00 \ \\ i 400 \\ \\ N
i/
% 300420 D \ % 300 175 N N
o 200 NG \ N B 200 N NN
& ‘ Y\ \ & K N N N
100 14NN s 100 ﬂl\\ N NG
25\ | 17 1‘ 20 N
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600
#hE & farAxial Load  Fa [N] #h@ & farAxial Load  Fa [N]

& LIMING 17
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-
R
.

SHEEENESSdn AT & Life Span for the Elastic Bearing

;B AR Operation Cycle Example
_— | |
. \ \
T | |
\
aEnE \ To | T )
Working torque ‘ Time
\
\ \ \
I o | \
n1 ns |
T N4 5
Output rotation Time
speed t1 ‘ t ‘ ts ‘ ta ‘
(1) 198 £ N%E / &RAEEH DFERETE Calculation Formula for Output Torque
$i’:]$@|':|:'.73£5_ Tao | Nm | Tao=>; nl.tl"Tl|3+n2.t2.‘T2‘3+'“+nn'tn"7—'n‘3
Average Output Torque N, tAn, tteetn t
SN Tnspalse] _ =
el G T Ve Tmo| Nm | Tmo=T,, T,, ... T, BI& A& Largest Among
XBEEREARENBERBEFRABLHEMT -

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

pte
=
>t

(2) FHEBABER / H5HAEZENFTE Calcu

lation Formula for Input Speed

N7 4 i LM npettn,c et
:Fi’JﬁguthL?;f nao | rimin | nao=————
Average Output Rotation Speed Lttt
BT . B _
el B Feiel o Spesl nmo | r/min | nmo=n,, n,, ... n, BER A& Largest Among
= -~ il E‘ S N .
FRMANL nai | r/min | nai=nao- R ( R= BIRLE Ratio)
Average Input Speed

BB AR o . .

Sl e aees Valve nmi | r/min | nmi=nmo- R ( R=A#RLE Ratio)

XX AERRSTeem AERERT -
Please make sure the peak input speed value is

Pl
=
>t

(3) EmEET

below the maximum input speed in the specification table.

Calculation Formula for Life Span

SEEF IR E MG TarN ( nar
Part Life Span for the Elastic Bearing Lhe | h | Lhe=7000- (Tao) ' < nai)
EHE N Tar | Nm HRER P AR B 1915
Rating Torque Nominal Output Torque in the Specification Table
EAE I A BEIR , : ,
Rating Input Rotation Speed gl g 2000 r/imin

18
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F#lF& Main Bearing
FEFFRE (R X B RFEF)

Main Bearing Specification (Crossed Roller Bearing)

R B B A Eise EAERRETE S | EAFRBERT BT ABEE| NS
e g Pitch Circlg Diameter Offiset Basic Dyngmic Basic Stqtic Allowable Mgmgnt
Type |Mo dI;I of the Bearing Rollers Load Rating Load Rating Moment Rigidity
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
DSF 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 2.5
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:g:ﬁﬁ 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
20 70.4 25.5 15,000 22,700 19.1 7.5
oo 25 845 29.6 22,400 37,000 263 16
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 47.5 65,400 98,000 115 76.3
FEESE st E Part Life Span for the Main Bearing
E 48R Operation Cycle Example SNER& far External Load
DSF DHG-AC L
ol DSG M 4t - DHG-AK
Frz ‘ ‘ g ! R =
| &
gnaE Fre B Fr
F\jagijaIEIZd } Frs Ti:?e 77&7777 71 EEEN IS N
| £ - e
o s °
Far | | | Fa & )
L — g 11 o =
Faz | =3 ==
#EaH | | Fae 5 L L
Axial load } Fas Time DHG-O DHG-S
\ \ \ T T
o .= in
n2 ‘
n1 ‘ ‘ ns ‘
it ‘ ns B 5 T 5 =11
Output rotation Time
speed t ! t2 ‘ ts ! ta ‘

<>

9 -
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(1) RRREEENETE

Calculation Formula for the Largest Working Moment

BREFIEE

Peak Working Moment il

Nm

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

A RA TR

Peak Radial Load )

Frm=Fr,, Fr,, ... Fr, & K18 Largest Among

BRAHERE

Peak Axial Load e

Fam=Fa,, Fa,, ... Fa, & KX{E Largest Among

XBARDBERARGTESRIFEEELUT -

Please make sure the peak working moment is below the maximum allowable moment.

(2) FR@Es / MmEas / FoEHER / FHarsgsnstE

Calculation Formula for Average Radial Load, Axial Load, Average Output Rotation Speed,

Average Working Moment.

10 0 0
FaE e Fra| N | prg ot [ Frl en b |Fr* ot np g | Fr|
Average Radial Load oA et
0 10 10
198 (E & 15 Faa|l N | fug=® n;t,-|Fa |’ +n, t; |Fa,|’ ++n-t-|Fa,l’
Average Axial Load ’ nttn, tteetnct,
ST &) nettn, et g
ii’jmdﬁ”g nao | r/min | nao=————
Average Output Rotation Speed tF bttt
FHEFEIEE
i =Fra +L)+ .
Average Working Moment LN Ma=Fra-(Lr+ L)+ Faa-La

B BERE DESECHATNHE

Calculation Formula for the Loading Factor, Equivalent Radial Load

Equivalent Radial Load

% < 150 » Xe=1.0, Ye = 0.45
BHAY rat 2Ma / Dm
. Xc, Yc | -
Average Working Moment Fua
—————— > 155 > Xc=0.67, Ye=0.67
Fra+2Ma / Dm
BESRERRE Pc N | Pc=Xc - (Fra+ 2Ma/Dm ) + Yc - Faa

(4) X EESmIFBAOETE Life Span for the Main Bearing

S eS|

10

Impact Factor

10° c Yy
Life Span for the Main Bearing LGRS Lhc= 60+ nao .(ﬁ”'PC)
1.0 : REELHEEERF No Shock
BEAH fw | - |1.2: {£BELFE ERS With Some Shock

1.5 : REBEIRENE Z2AF With Shock and Vibration
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4514 2135 Characteristics Data

unit: arc min

N HE [ EEE
BEBEEEE Type | Ratio | ™ | 17 |20 | 25 | 32 | 40 | 45
Transmission Angular Accuracy 50 | 20|20 15]10|10 1010

DSF | 80 | 15|15 |10 |10 |10 |10 | 1.0
EREBERE T RADEEER - BH L@t | DSG | 100 |15 15 10 /1.0 1.0] 10 10

BREHEERHLREAENEE - 120 | - |15 /1.0 [1.0]10]10] 10
It is the difference between the measured output 50 | 20]20|15|10|10 1.0 1.0
rotation angle and the theoretical angle, while DHG 80 1511510 |10| 10|10 |10
input shaft is rotated with no load. 100 |15 ]15|10| 10| 10|10 | 1.0
120 - 15,1010 |10 |10 ] 1.0
120
90
5 60
s
iy
& S
25
¥ o
& 60
-90
-120
0 90 180 270 360
HHHMEEAEE (E)

Output Shaft Rotation Angle (deg)

E#) On Vibration

ROBONICDRIVE B ABEEREND - BRESBERSBFIFNE M RERE -

LHZE2 ROBONICDRIVE (iRE 2 BB IR B H BN B FHIBEHE BRI HEER - SR ERARE -
ROBONICDRIVE A EEIRER D H SR - AIEREETE RIIWRETER -

5% - ROBONICDRIVE HAEEEREM D TERIR - AN ROBONICDRIVE #18 F# A #izE 1 RE
HIR 2 REBREMD - Bt - REFTERDNIRRZWMABERN 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 £]2 ROBONICDRIVE H#REI 2 EBIRENE [Hz]
The characteristic frequency of the vibration system including ROBONICDRIVE

f=i LS K ... ROBONICDRIVE HE&E %% [Nm/rad]
2w \J Spring constant of ROBONICDRIVE
J.... BEBY [kgm’
Load inertia

52 E12 ROBONICDRIVE RREN 2B BRI EA f=15Hz - IERFAVERM A BRI (N) 7
If the characteristic frequency of the vibration system including ROBONICDRIVE is F=15Hz, the input
rotation speed (N) is expressed as shown below.

N= EGO: 450 r/min ’ EE@EZE@%% (450 r/lmin ) %éi;t?ﬁ ° ) )
2 The resonant condition is generated in the rotating speed area (450 r/min).
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18185 Hysteresis Loss

WARBER - KOERMZEEDAE 0 DER
RHEHAEE -

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.

X6 7F 8 1 2B Nominal Output Torque

unit: arcmin
=T
A /Wﬁltb 14 17 20 | 25 32 | 40 | 45
Type | Ratio
50 20| 20|20 | 20| 20| 20|20
DSF 80 15/15|10 |10 |10 | 10| 10
DSG | 100 | 15| 15|10 | 10| 1.0 | 1.0 | 1.0
120 - 15,1010 |10 | 10| 1.0
50 20| 20|20 | 20| 20| 20| 20
80 15/15|10 |10 |10 | 1.0 | 1.0
DHG 100 | 15|15 |10 |10 |10 10| 1.0
120 - 15,1010 |10 | 10| 1.0
REAE
Twisting angle
mgER
Hysteresis Loss
——— %
—_ Torque

B3R % B A\ B85E 2,000 r/min B - SILARESENSAVEAE -

The indicates permissible continuous load torque when the input speed is 2,000 r/min.

tCEN#E%E Starting Torque

R ARGEERER - W AMIRRRENDE - (F9E - BAG - RIEERE : 25°C)
Input torque needed for input side to start rotating (average value, no load, ambient temperature : 25°C )

I

B B A FF e A B4R Permissible Maximum Momentary Torque

BR 7 BHEE - MENFLERESHEERIN  TEEREIMEFARMNEREE - BAREEEXNEASE

BRERFRAEE -

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.

22



FEE) ~ F IS FFIEEEE
Permissible Peak Torque for Start and Stop

tEE) - FIER - BBEREHIE M DB B EE R R 2R % & & BRI #6] Example of Load Torque Pattern

(Speed cycle)

SRETEBEEANWEE - HEERTPHEE - BULE RRROGERE

M EISERTE - L& poneml mpselore____

Load larger than the steady torque is appiled to Bty (W R -

ROBONICDRIVE by the load inertia moment for g; /\_X “““““ A “:“M“f' [

start and stop. Values from the ratings show the gg V “Tee 52| 23| B

acceptable value at peak torque. I L gax E: ~ gi
emmm g% g éiﬁ

e gk g

ik fdte ]

—FE

Time

| B BRHT R +

Wave Generator
rotational speed

e ) 3E 8 % No-load Running Torque

EEBERAE N 2,000 r/min - EETEERABEVENBMARNE - (F9E - BAR - RIERE : 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)

BIRFICENEESE Output Starting Torque

B A EreER - M ARIRGREN D - (F9E - E87F - BRIRAEE : 25°C)
Output torque needed for input side to start rotating (average value, no load, ambient temperature : 25°C)

Bz K 1% Max. Output Torque

HEE - FLERNEASHE

The maximum torque when starting and stopping.

X8 & 5 A #23R Nominal Input Speed

BER WABZENSHE

The indicates permissible continuous running input speed.

12 =18 Noise Level

2,000 r/min EEEE 1m BMEH SR
Noise level is measured in 2,000 r/min, without loading and in distance from the reducer.
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Y Efficiency

WEENERE R MEH AR =R
The efficiency varies depending on the following conditions.

+ JEREE Reducer Ratio

B ABEIR Input Speed

+ B##%E Load Torque

+ SAE Temperature

 JEB1E Lubrication Condition

BRAERNEEEH AEE 2,000 rpm B EHREEEFFTAEFI9ME -
The efficiency in our catalog is average value tested at rated torque loading in input speed 2,000 r/min.

DSF / DSG 14-A[1-50

DSF / DSG 14-A[1-80

100 100
e 500 r/min e 500 r/min
- 90 [ ==1000 r/min - 90 [ ==—1000 r/min
8 e 2000 r/min 8 e 2000 r/min
& 80 [ ———3500rmin & 80 [ ———3500rmin
O O
T 60 / T 60 //A
1< 1<
40 7 40
30 / 30 /////
20 20 %
10 10
0 20 40 60 80 100 0 20 40 60 80 100
&7 [%] Percentile Rated Load B7& [%] Percentile Rated Load
DSF / DSG 14-A[ -100 DSF / DSG 14-A[ -120
100 100
e 500 r/min e 500 r/min
- 90 H ==1000 r/min - 90 H ==1000 r/min
8 e 2000 r/min g e 2000 r/min
@ 80 | ———3500rmin @& 80 | ———3500rmin
L2 L2
X< 60 — T 60 E—
# 50 ] B 50 e
B 40 y 7z B 0 i
30 // 30 ////
20 20
7
10 10
0 20 40 60 80 100 0 20 40 60 80 100

B 14 [%] Percentile Rated Load

B 15 [%] Percentile Rated Load
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#FERLSER 7N Indication of Model Numbers

_osk J 14 Bgd P J c Qg 100 Rg MOTOR

R T Eighs -5 AFER IREE FRERISR
Type Model Style Input Style Ratio Motor Type
DSF 14 P: A C: ANhEE 1/50
DSG 17 Component Type Input Collet 1/80

ég A HER K: AAiHE mgg
Unit Type Input Keyway
> MC: %R 1160 F240%)
45 Motor Fl‘ange Type - : A% Model
S: AJJET B P ATJLUERE 14#
Input Shaft Type ANER #RLE Ratio
Input style is optional 1/50
for style P, A. 1/80
1/100
DSF DSF DSF
[1-PC-[] []-AC-[] []-MC-[]
DSG DSG DSG
AC MC

- AR ANBEE
Component Type - Input Collet

DSF
Dsg L -PK-LJ

A - AR
Component Type - Input Keyway

HAEX - ANBE
Unit Type - Input Collet

DSF
DsG L -AK-LJ

HEI - ARE

Unit Type - Input Keyway

AT Motor Flange Type

o
- .
& t &
.
.
\ ®
¥ £
A y
L -~
o> RN

DSF
Dsg L -S-U

AN Input Shaft Type
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DSF / DSG Em45 1% Characteristic of DSF / DSG
i WodelNo. | 12 Unt 3B Ratio] 14 | 17 | 20 | 25 | 52 | 40 | 45
50 20 30 45 90

7 140 180
R 80 9 27 40 72 138 209 317
Eiﬁ?ffaﬁl?ﬁ — Nm 100 9 29 47 77 160 261 385
120 - 29 47 77 160 298 408
160 - - - - - 298 -
50 9 32 40 64 127 200 270
TR R B A 80 13 33 55 99 195 288 395
Max. (5utpTJt Tc?rque Nm 100 13 48 58 123 253 377 507
120 - 48 58 123 253 457 629
160 - - - - - 457 -
50 21 42 66 112 225 350 450
HEE) = | IR A EELE 80 27 53 86 157 316 452 633
Permissible Peak Torque Nm 100 32 67 96 180 346 494 677
for Start and Stop 120 - 67 102 191 367 537 738
160 - - - - - 566 -
50 41 81 113 214 440 789 1093
PR B A B4R 80 53 98 146 204 653 1125 1461
Permissible Maximum Nm 100 56 109 169 327 744 1240 1806
Momentary Torque 120 ] 98 169 350 764 1345 2024
160 - - - - - 1345 -
50 4 6 8 15 32 55 77
— 80 3 4 5 9 20 35 49
Startir?g Torque cNm 100 2.5 3.5 4 8 18 32 43
120 - 3 4 7 15 28 39
160 - - - - - 24 -
50 1.5 2.6 4.1 8.2 17 29 43
—_—— 80 1.6 2.7 4.2 8.4 18 30 44
(;utput St;rting Torque Nm 100 1.7 2.8 4.3 8.6 19 32 46
120 - 2.9 45 8.8 20 34 48
160 - - - - - 40 -
50 4 5 7 12 28 48 65
P —_ 80 3 4 6 10 20 30 42
i\‘l‘;)-l\oad R:nning Torque L 100 2 3 2 8 5 28 &
120 - 3 4 7 14 25 35
160 - - - - - 22 -
ﬁi?n???;l\lﬁfft Speed rpm 50~160 2,000 2,000 2,000 2,000 2,000 2,000 2,000
ﬁ:ﬁ@nﬁjﬁgéﬁpeed rpm 50~160 6,000 6,000 5,000 5,000 5,000 4,000 4,000
B A% Reducer Inertia Ix10-4kgm®  50~160 0.04 008 02 0.4 1.7 4.5 8.8
50 70 73 73 73 75 75 75
80 68 70 72 72 74 74 74
R Efficiency % 100 64 66 70 70 72 72 72
120 - 64 68 68 70 70 70
160 - - - - - 65 -
ﬁ}fﬁi.ﬁ* oC 50~160 _ f%iﬁ Environment -10°C ~ +70°C /
Operating Temperature AT ERE Max. Working Temperature 90°C
Y78 Lubrication 50~160 38 A5 Synthetic Grease
12E1E Noise Level dB 50~160 52 54 56 58 60 62 64
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MODEL : DSF-PC - DSG-PC

@C2 he
OE1
@C3

DA5
DE1

2-D8

@C1 he

A6

2-@D7

-!-_““-_-_-_

A2
A3

A4

A5
A6
B1
B2
B3
B4
B5
B6
B7
B8
C1
C2
C3
C4
D1
D2
D3
DSG
DSF
D5
D6
D7
D8
E1
E2
Weight (g)

D4

3
9.4

M4xP0.7

235
22
36

18.5

17.5

12.5

16.5
24
50
38
23
1

6

4.1

17

8

6
3t5)
44

M3xP0.5

37
1.5
132

3
94

M4xP0.7

235
23
39
19
20

12.5
6.5
2.5
19

3
60
48
26
10

6
5.1
19
16
12
3.4
54

M3xP0.5
46
1.5
195

1114
3 ~4-5
9.4-127 - 16.3
M4xP0.7
M5xP0.8
23.5 26~ 31
255275
425445
2123
215
13.5-15.5
7.5
3
20.5
3
70
54
31
14
8
5.1
24
16
12
3.5
62
3.5
M3xP0.5
53
2
300

14
5
16.3

M5xP0.8

31
30
49.5
255
24
15.5
10
3
23
8
85
68
38
20
8
6.1
30
16
12
4.5
75
4.5
M4xP0.7
67
2
495

14~ 19
5.6

16.3 - 21.8
M5xP0.8

3438
325
58
30
28
16
14
3
27
3.2
110
90
50
26
8
8.1
40
16
12
5.5
100
5.5

M5xP0.8

86
2
1,018

19
6
21.8

M5xP0.8

38
36.5
67.5
33.5

34
16.5

17

4
33
4
135

110

64

32

10.1
50
16
12
6.6
120
6.6
M6xP1.0
105

3,383

1924
68
218273
M5xP0.8
M6xP1.0
38 - 48
40.5
72
34
38
15
19
4
36.5
3.7
155
124
73
32
8
12.1
54
16
12
8.5
140
9
M8xP1.25
119
3

28



MODEL ‘ DSF-PK > DSG-PK =~

B1
B3 B2
B4 E2
B5

B6

D1-9D2

A9

BC2 he
PE1
PC3
PC4 He ‘
1 n
1
18A8
PE1
BC1 he

A6

Codo\Model| 14 | 17 | 20 | 25 | 3 | 40 | 45 _
A1 68 8 814 14 14+~ 19 1924 1924
A2 2-3 3 35 5 5-6 68 68
A3 7-94 9.4 9.4-16.3 16.3 16.3-21.8 21.8-27.3 21.8-27.3
A4 2-M4xP0.7  2-M4xPO0.7 M4xP0.7 M5xP0.8 M5xP0.8 M5xP0.8 M6xP1.0
A5 18 22 25 32 36 50 50
A6 10 12.5 13.5 14.5 16 20 20
A7 10.5 13 14 16.3 17.45 22 23
A8 14 16 21 24 30 36 36
A9 2.3 4.2 4.3 6 5 7 5
B1 23.5 26.5 29 34 42 51 57
B2 6 6.5 7.5 10 14 17 19
B3 17.5 20 21.5 24 28 34 38
B4 2 2.5 3 3 3 4 4
B5 16.5 19 20.5 23 27 33 36.5
B6 2.4 3 3 3 3.2 4 3.7
C1 50 60 70 85 110 135 155
Cc2 38 48 54 68 90 110 124
C3 23 26 31 38 50 64 73
C4 11 10 14 20 26 32 32
D1 6 6 8 8 8 8 8
D2 4.1 5.1 5.1 6.1 8.1 10.1 121
D3 17 19 24 30 40 50 54

D4 DSG 8 16 16 16 16 16 16
DSF 6 12 12 12 12 12 12
D5 3.5 3.4 3.5 4.5 5.5 6.6 8.5
D6 44 54 62 75 100 120 140
D7 - - 3.5 4.5 5.5 6.6 9
D8 M3xP0.5 M3xP0.5 M3xP0.5 M4xP0.7 M5xP0.8 M6xP1.0 M8xP1.25
E1 37 46 53 67 86 105 119
E2 15 15 2 2 2 3 3
Weight (g) 100 167 246 446 938 3,297
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MODEL : DSF-AC - DSG-AC

D1-D2

B2

$C3 n7

¢C4
$C5 H1

9AS

$C2n7

#C1

A6

Code\Moda -E-_“““-_-L-

A2
A3

A4

A5

A6
B1
B2
B3
B4
B5
B6
C1
C2
C3
C4
C5
C6
D1

D2

D3
DSG
DSF
D5
D6

D4

DSG
DSF
D8
D9
O-Ring
Output O-Ring
Weight (g)

D7

3
9.4

M4xPO0.7

23.5

23.5
48.5
12.5
36
34
7
4
73
38
56
31
11
9.4
6
M4xP0.7
deep12.5
23
8
6
4.5
65
8
6
M4xP0.7
65
d49.5x2t
d29x0.6t
555

3
9.4

M4xPO0.7

235

24.5
51.5
12.5
39
37
8
5
79
48
63
38
10
9.5
6
M5xP0.8
deep12.5
27
8
6
4.5
71
8
6
M4xP0.7
71
d55.5x2t
d35x0.6t
733

8-11-14
3-4-5
94127~
16.3
M4xP0.7
M5xP0.8
23.5-
26.5 ~ 31
27 ~ 29
54.5 -~ 56.5
135155
41
38
10
6
93
56
72
45
14
9
8
M6xP1.0
deep12
32
8
6
5.5
82
8
6
M5xP0.8
82
d66.5x2t
d43x1.5t
1,039

14
5

16.3
M5xP0.8

31

33
64.5
15.5

49

46

10

107
67
86
58
20
12
8
M8xP1.25
deep15
42
10
8
5.5
96
10
8
M5xP0.8
96
d79.5x2.0t
d55x1.5t
1,629

~ 19
56

16.3 -~ 21.8
M5xP0.8

34~ 38

38.5
76
16
60
57
12
5
138
90
113
78
26
15.2
8
M10xP1.5
deep18
55
12
12
6.5
125
12
12
M6xP1.0
125
d104.5x2t
d72x1.5t
3,463

16~ 19
6

21.8
M5xP0.8

38

46
87
16.5
70.5
66.5
16

160
110
127
90
32

5)

8
M10xP1.5
deep19.5

68

10

8

9

144
10

8

M8xP1.25
144
d124.5x2t
d85x1.5t
5,174

1924
68

218273

M5xP0.8
M6xP1.0

38 - 48

50 - 54.5
93
15
78
74
16
6
180
124
148
109.6
32
18.5
8
M12xP1.75
deep21
82
12
12
9
164
12
12
M8xP1.25
164
d133x2.62t
d99.5x2t
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Code \ Model
A1l

A2
A3
A4
A5
A6
A7
A8
A9
B1
B2
B3
B4
C1
C2
C3
C4
C5
C6
D1

D2

D3
DSG
DSF

D5

D6
DSG
DSF

D8

D9

O-Ring

D4

D7

Output O-Ring

Weight (g)

6-8
2-3
7-94
2-M4xP0.7
18
10
10.5
14
2.3
36
34
7
4
73
38
56
31
11
9.4
6
M4xP0.7
deep12.5
23
8
6
4.5
65
8
6
M4xP0.7
65
d49.5x2t
d29x0.6t
523

$C3 h7

®C4

A9

wA8‘¢

¢C5 Hr

J=—
9C2 h7

A6

8
3
9.4
2-M4xP0.7
22
12.5
13
16
4.2
39
37
8
5
79
48
63
38
10
9.5
6
M5xP0.8
deep12.5
27
8
6
4.5
7
8
6
M4xP0.7
71
d55.5x2t
d35x0.6t
705

9C1

A7

814
35
9.4 -16.3
M4xP0.7
25
135
14
21
4.3
41
38
10
6
93
56
72
45
14
9
8
M6xP1.0
deep12
32
8
6
5.5
82
8
6
M5xP0.8
82
d66.5x2t
d43x1.5t
985

14
5
16.3
M5xP0.8
32
145
16.3
24
6
49
46
10
6
107
67
86
58
20
12
8
M8xP1.25
deep15
42
10
8
5.5
96
10
8
M5xP0.8
96
d79.5x2.0t
d55x1.5t
1,581

14~ 19
5-6
16.3 - 21.8
M5xP0.8
36
16
17.45
30
5
60
57
12
5
138
90
113
78
26
15.2
8
M10xP1.5
deep18
55
12
12
6.5
125
12
12
M6xP1.0
125
d104.5x2t
d72x1.5t
3,383

1924
68

21.8 273

M5xP0.8
50
20
22
36
7
70.5
66.5
16

160
110
127
90
32
5
8
M10xP1.5
deep19.5
68
10
8
9
144
10
8
M8xP1.25
144
d124.5x2t
d85x1.5t
5,084

14 | a7 1 2 | 25 | 32 | 40 | 45 |

1924
68
21.8-27.3
M6xP1.0
50
20
23
36
5
78
74
16
6
180
124
148
109.6
32
18.5
8
M12xP1.75
deep21
82
12
12
9
164
12
12
M8xP1.25
164
d133x2.62t
d99.5x2t
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MODEL : DSF-MC - DSG-MC

co
Code\Modell 14 | 17 |
A1 8 8

A2
A3

A4

A5
A6

A7

A8

B1
B2
B3
B4
B5
B6
C1

Cc2

C3
C4
C5
C6
D1

D2

D3
DSG
DSF

D5

D6
DSG
DSF

D8

D9

D4

D7

Output O-Ring

Weight (g)

&
9.4

M4xP0.7

4
27.5

M3xP0.5
M4xPO0.7

45 - 46

52.5
25.5
27
18.5
7
4
73

30

56
31
11
9.4
6
M4xP0.7
deep12.5
23
8
6
4.5
65
8
6
M4xP0.7
65
d29x0.6t
633

@C3 h7

B1

B3

B2

B6| B5 B4

9C4
$C5 H7

Y
xﬁ/)}

A5

e

$C2 He
$C1

3
9.4

M4xP0.7

4
28.5

M3xP0.5
M4xP0.7

45 - 46

55.5
26.5
29
18.5
8
5
79

30

63
38
10
9.5
6
M5xP0.8
deep12.5
27
8
6
4.5
71
8
6
M4xP0.7
71
d35x0.6t
836

8-11-14
3-4-5
94127~
16.3
M4xP0.7
M5xP0.8
4.5
31-34

M4xPO0.7
M5xP0.8

466370

58.5:61.5
30.5~33.5
28
20.5~23.5
10
6
93

30~ 40~ 50

72
45
14
9
8
M6xP1.0
deep12
32
8
6
55
82
8
6
M5xP0.8
82
d43x1.5t
1,155

14
5

16.3

M5xP0.8

5
38

M5xP0.8

70

69.5
33.5
36
23.5
10

107
50

86
58
20
12
8
M8xP1.25
deep15
42
10
8
5.5
96
10
8
M5xP0.8
96
d55x1.5t
1,831

14 - 19
5.6

16.321.8

M5xP0.8

5
43.5
M4xP0.7
M5xP0.8
M6xP1.0
6570
90 -~ 100
81
36
45
24
12
5)
138
36 -~ 50
70~ 80
113
78
26
15.2
8
M10xP1.5
deep18
55
12
12
6.5
125
12
12
M6xP1.0
125
d72x1.5t
3,881

16~ 19
5.6

18.3-21.8

M5xP0.8

5
51

M5xP0.8
M6xP1.0

70~ 90
98.43
92
41.5
50.5
25.5
16
5
160

507073

127
90
32
5
8
M10xP1.5
deep19.5
68
10
8
9
144
10
8
M8xP1.25
144
d85x1.5t
5,673

1924
68

218273

M5xP0.8
M6xP1.0
7
57 -~ 61.5

M6xP1.0

90 ~ 115

100
42
58
26
16

6

180

70~ 95

148
109.6
32
18.5
8
M12xP1.75
deep21
82
12
12
9
164
12
12
M8xP1.25
164
d99.5x2t
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MODEL : DSF-S - DSG-S

B1

B3

B2

$C2 h7

#C3
¢C4 Hr

B6| BS B4

A7

A6

e

1

9C

A8

Code\Modell 14 | 17 [ 20 | 25 [ 32 | 40 [ 45
A1 8 11 11 14 14 19 19

A2
A3
A4
A5
A6
A7
A8
A9
B1
B2
B3
B4
B5
B6
C1
C2
C3
C4
C5
D1

D2

D3
DSG
DSF
D5
D6
DSG
DSF
D8
D9
Output O-Ring
Weight (g)

D4

D7

3
9.2
M3xP0.5
7
1
10
12
1
63.5
36.5
27
29.5
7
4
73
56
31
11
9.4
6
M4xP0.7
deep12.5
23
8
6
4.5
65
8
6
M4xP0.7
65
d29x0.6t
620

4
12.5
M4xP0.7
8
1.5
12
16
1
70.5
41.5
29
335
8
5
79
63
38
10
9.5
6
M5xP0.8
deep12.5
27
8
6
4.5
71
8
6
M4xP0.7
71
d35x0.6t
818

4
12.5
M4xP0.7
8
25
15
20
1
78
50
28
40
10
6
93
72
45
14
9
8
M6xP1.0
deep12
32
8
6
5.5
82
8
6
M5xP0.8
82
d43x1.5t
1,125

5
16
M5xP0.8
10
25
20
25
1
94
58
36
48
10
6
107
86
58
20
12
8
M8xP1.25
deep15
42
10
8
5.5
96
10
8
M5xP0.8
96
d55x1.5t
1,842

5
16
M5xP0.8
10
25
20
25
1
113.5
68.5
45
56.5
12

138
113
78
26
15.2
8
M10xP1.5
deep18
55
12
12
6.5
125
12
12
M6xP1.0
125
d72x1.5t
3,972

6
21.5
M6xP1.0
12
25
25
30
1
129.5
79
50.5
63
16
5
160
127
90
32
5
8
M10xP1.5
deep19.5
68
10
8
9
144
10
8
M8xP1.25
144
d85x1.5t
5,882

6
21.5
M6xP1.0
12
25
25
30
1
140
82
58
66
16
5
180
148
109.6
32
18.5
8
M12xP1.75
deep21
82
12
12
9
164
12
12
M8xP1.25
164
d99.5x2t
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A BURL &% R&¥BONICDRIVE

B BUEER K Indication of Model Numbers

L oHe Ja7 g A J c g 100 ] L R MOTOR

TEREIETY | | BUSR (=5 AR IREE G BRER
Type Model Style Input Style Ratio Shaft Direction Motor Type
DHG 14 A HER C: AEE 1/50 L: A

17 Unit Type Input Collet 1/80 Left Shaft
20 O: Az K: AN#AE 1/100 R: A#

gg Hollow Input Shaft Input Keyway 1/161(;(11?%040#) Right Shaft
0 S: AA#= O: AfpzEd

45 Input Shaft Type Hollow Input Shaft | | _______ | |-

FI%E Model | [ O TJY
14# BiEghm
ABDFER A ol DUEE ##LL Ratio | [Shaft direction

B 1/50 is optional for
Input style is optional 1/80 style type O.
for stype A. 1/100

DHG[ ]-AC-[] DHG[]-O-[]

« eI - ANBE

A ZE8H Hollow Input Shaft

Unit Type - Input Collet

-
.
)-
B
.
- &
b

DHG []-AK-[] DHG[]-S-[]

Y

- "hs

- A - ANHRE
Unit Type - Input Keyway

A Input Shaft Type

DHG[]-AO-[]

. e - ANPzE#
Unit Type - Hollow Input Shaft
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DHG ZE R34 Characteristic of DHG
e i WodeNo. | s unit | isiaRatio| 14 | 17 | 20 | 25 | 52 | 40 | 45
50 7 20 30 45 90

140 180
o 80 9 27 40 72 138 209 317
ﬁ)ﬁﬁ“aﬁl ?fi —— Nm 100 9 29 47 77 160 261 358
120 - 29 47 77 160 298 408
160 - - - - - 208 -
50 9 32 40 64 127 200 270
- 80 13 33 55 99 195 288 395
Max, Output Torque Nm 100 13 48 58 123 253 377 507
120 - 48 58 123 253 457 629
160 - - - - - 457 -
50 21 42 66 112 225 350 450
BB IR E LR 80 27 53 86 157 316 452 633
Permissible Peak Torque Nm 100 32 67 96 180 346 494 677
for Start and Stop 120 - 67 102 191 367 537 738
160 - - - - - 566 -
50 41 81 M3 214 440 789 1093
S S 0 B A B4 80 53 98 146 294 653 1125 1461
Permissible Maximum Nm 100 56 109 169 327 744 1240 1806
Momentary Torque 120 - 98 169 350 764 1345 2024
160 - - - - - 1345 -
50 11 30 40 58 8 140 165
— 80 10 28 36 56 80 130 150
Starting Torque cNm 100 9 26 34 52 73 120 140
120 - 24 30 48 68 110 125
160 - - - - - 105 -
50 25 35 45 85 18 32 43
—— 80 27 38 5 9 19 35 45
Output Starting Torque Nm 100 28 42 55 95 21 37 48
120 - 45 6 10 23 42 55
160 - - - - - 47 -
50 4 6 8 15 30 53 70
s 80 3 4 55 10 22 38 50
No-load Running Torque cNm 100 25 35 5 9 20 33 45
120 - 32 45 8 16 30 40
160 - - - - - 27 -
%A 72 #) A #3% Nominal Input Speed rpm 50~160 2,000 2,000 2,000 2,000 2,000 2,000 2,000
£ A A #3% Max. Input Speed rpm 50~160 6,000 6,000 5,000 5,000 5,000 4,000 4,000
1814 514E Reducer Inertia Ix10-4kgm?  50~160  0.04 008 02 04 17 45 88
50 70 73 73 73 75 75 75
80 68 70 72 72 74 74 74
2 Efficiency % 100 64 66 70 70 72 72 72
120 - 64 68 68 70 70 70
160 - - - - - 65 -

IR18% Environment -10°C ~ +70°C /

A &F 5 ° ~
TR © g el T g0 1L < 50~160 B AT ERE Max. Working Temperature 90°C
Y878 Lubrication 50~160 875 AME Synthetic Grease
1218 Noise Level dB 50~160 52 54 56 58 60 62 64
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A BURL &% R&¥BONICDRIVE

MODEL - DHG-AC

$C3 h7

$C4 H7

B5 B4 B3 B2
B6
_ E2
N S ]
L
i =1
‘@I

PE3

PAS

PE1
$C2 he
¢C1 n7

Code\Model| 14 | 17 |
A1 8 8
A2 3 3
A3 9.4 9.4
A4 M4xP0.7  M4xP0.7
A5 23.5 23.5
AB 22 23
B1 36 39.5
B2 125 13
B3 7 7.5
B4 14.1 16
B5 2.4 3
B6 6 6.5
C1 70 80
Cc2 50 60
c3 70 80
c4 48 60
D1 8 12
D2 35 3.5
D3 64 74
D4 8 16
D5 3.3 35
M3xP0.5x6L M3xP0.5x6L

D6 44 54
E1 38 46
E2 15 15
E3 30 36
E4 2 2

Weight (g) 312 595

A6

2 | 25 | 32 | 4 [ 45
8 11 14 14 14+ 19 19 19
345 5 5.6 6 6
94127163 163  163-218 218 2138
M4xP0.7 - M5xP0.8  M5xP0.8  M5xP0.8  M5xP0.8  M5xP0.8

235 26.5 - 31 31 34 - 38 38 38
255275 30 325 36.5 38.5
425445 495 58 67 73
135155 15.5 16 16 16.5
8.5 12 15 18 20

17.5 18.7 23.4 29 32

3 3.3 3.6 4 45

75 10 14 17 19

90 110 142 170 190

70 85 110 135 155

90 110 142 170 190

70 88 114 140 158

12 12 12 12 18

35 45 5.5 6.5 6.5

84 102 132 158 180

16 16 16 16 12

35 45 5.5 6.5 8.5

M3xPO.5X6L  M4xP0.7x8L MS5xP0.8x8L M6xP1.0x10L M8xP1.25x10L

62 77 100 122 140

54 67 86 106 119

2 2 2 2 2

44 56 72 92 105

2 2 2 25 3
811 1,328 2,707 4,628 6,732

D4-9D5

14#
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MODEL - DHG-AK

$C3 h7

PC4 H7

A7

DHG14.DHG17

D4-¢D5

144

17#

ode\Mode -!-_“““-_-_

A2
A3
A4
A5
A6
A7
A8
A9
B1
B2
B3
B4
B5
C1
C2
C3
C4
D1
D2
D3
D4

D5

D6

E1

E2

E3

E4
Weight (g)

68 ~14 14 ~19 1924 1924
33 3 3 5 5 5 6 68 68
7-94 9.4 9.4 -16.3 16.3 16.3~ 21.8 218273 218273
2-M4xP0.7  2-M4xP0.7 M4xPO0.7 M5xP0.8 M5xP0.8 M5xP0.8 M6xP1.0
18 22 25 32 36 50 50
10 12.5 13.5 14.5 16 20 20
10.5 13 14 16.3 17.45 23 22
14 16 21 24 30 36 36
2.3 4.2 4.3 6 5 7 5
23.5 26.5 29 34 42 51 56.5
7 7.5 8.5 12 15 18 20
141 16 17.5 18.7 234 29 32
24 8 3 3.3 3.6 4 4.5
6 6.5 7.5 10 14 17 19
70 80 90 110 142 170 190
50 60 70 85 110 135 155
70 80 90 110 142 170 190
48 60 70 88 114 140 158
8 12 12 12 12 12 18
3.5 3.5 3.5 4.5 5.5 6.5 6.5
64 74 84 102 132 158 180
8 16 16 16 16 16 12
3.3 3.5 3.5 4.5 5.5 6.5 8.5
M3xP0.5x6L M3xP0.5x6L M3xP0.5x6L M4xP0.7x8L M5xP0.8x8L M6xP1.0x10L  M8xP1.25x10L
44 54 62 77 100 122 140
38 46 54 67 86 106 119
1.5 1.5 2 2 2 2 2
30 36 44 56 72 92 105
2 2 2 2 2 25 8
280 567 757 1,280 2,628 4,536 6,642

&LIMING 39



A BURL &% R&¥BONICDRIVE

MODEL - DHG-AO

DHG14.DHG17

@C4 Hr

3-M3xP0.5

Code\Modell 14 | 47 | 20 | 25 | 32 | 40 [ 45 |
A1 14 19 21 29 36 46 52

A2 20 25 30 38
A3 - - - 40
A4 20 25 30 40
A5 20 25 30 40
A6 24 29 34 43
A7 53 56.5 51.5 55.5
A8 13 13 13 125
A9 20.5 24 20.5 24
A10 19.5 19.5 18 19
A1 7 7 7 7
A12 7 7 8 7
A13 18 18.5 17 18
A14 17 195 175 195
A15 18 185 17 18

A16 3-M3xP0.5  3-M3xP0.5  M3xP0.5 M3xP0.5
A17 - - 6 6
A18 - - 255 33.5
B1 53 56.5 51.5 55.5
B2 135 14 13 1.5
B3 235 26.5 29 34
B4 16 16 95 10
B5 7 7.5 8.5 12
B6 14.1 16 175 18.7
B7 2.4 3 3 3.3
B8 6 6.5 75 10
C1 70 80 90 110
Cc2 50 60 70 85
Cc3 70 80 90 110
c4 48 60 70 88
D1 8 12 12 12
D2 3.5 3.5 35 4.5
D3 64 74 84 102
D4 8 16 16 16
. 3.3 35 35 45

M3xP0.5x6L M3xP0.5x6L M3xP0.5x6L M4xP0.7x8L
D6 44 54 62 77
Weight (g) 340 630 848 1,416

45 59 64
= 59 65
45 60 65
50 60 65
50 65 70
65.5 79 85
13.5 16 19
26 35 36
26 28 30
7 10 10
12 13 13
22 27 29
215 25 27
22 27 29
M3xP0.5 M4xP0.7 M4xPO0.7
6 8 8
40.5 52 58
65.5 79 85
11.5 15 15
42 51 56.5
12 13 13.5
15 18 20
234 29 32
3.6 4 4.5
14 17 19
142 170 190
110 135 155
142 170 190
114 140 158
12 12 18
B8 6.5 6.5
132 158 180
16 16 12
5.5 6.5 8.5
M5xP0.8x8L M6xP1.0x10L M8xP1.25x10L
100 122 140
2,736 4,659 6,849
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MODEL - DHG-O

B4 B3 B2
B6 B5
B7
g | R —
T
] =
== =l |
B x| % | | IS
< | N e b —] 4 =| RO
O
13 g | | %9 %8
I I | I |
==
E2 | F3
E4 X R P -
1]
P 2 N |t |
A=Y

Code\Model]l 14 [ 47 [ 20 [ 25 | 32 | 40 | 45 |
A1 14 19 21 29 36 46 52
A2 20 25 30 38 45 59 64
A3 3-M3xP05  3-M3xP05  M3xP0.5  M3xP0.5  M3xP0.5  M4xP0.7 M4xP0.7
A4 : - 6 6 6 8 8
A5 : - 255 33.5 405 52 58
B 53 56.5 515 55.5 65.5 79 85
B2 205 215 215 235 26.5 33 35
B3 20.5 23 25 26 32 38 42
B4 ! = 5 6 7 8 8
B5 8 8.5 7 6 5 7 7
B6 15 12 135 15.5 205 25 27
B7 8 8.5 9 8.5 9.5 13 12
C1 70 80 90 110 142 170 190
c2 54 64 75 90 115 140 160
c3 36 45 50 60 85 100 120
c4 74 84 95 115 147 175 195
D1 8 12 12 12 12 12 18
D2 35 3.5 3.5 45 5.5 6.5 6.5
D3 64 74 84 102 132 158 180
D4 8 16 16 16 16 16 12
05 3.3 3.5 3.5 45 5.5 6.5 8.5

M3xP0.5x6L M3xPO.5X6L M3xPO.5x6L M4xPO.7x8L M5xPO.8x8L M6xP1.0x10L MB8xP1.25x10L
D6 44 54 62 77 100 122 140
E1 36 45 - - - : :
E2 6.5 6.5 - - - : :
E3 5.5 5.5 = = = ! -
E4 25 25 - - - : :
Weight (g) 470 808 1,168 1,709 3,500 5,983 8,254
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MODEL - DHG-OR

B4 B3 B2
B6 B5
B7
) —— r
cEf-3 | B8
777777T*j:
Bk I I = =
< ‘f | J ‘meS‘—
Q| < < <08 O
S| € | | | 8| & Y
JLANN | ENS D | i T

DHG14.DHG17

3-M3xP0.5

Code\Modell 14 [ 47 | 20 | 25 [ 32 | 40 [ 45 |
A1 14 19 29 36 46 52

21
A2 20 25 30 38 45 59 64
A3 3-M3xP0.5  3-M3xP0.5 M3xP0.5 M3xP0.5 M3xP0.5 M4xP0.7 M4xP0.7
A4 - - 6 6 6 8 8
A5 - - 255 33.5 40.5 52 58
B1 53 56.5 51.5 55.5 65.5 79 85
B2 26.5 27 255 28.5 325 40 42
B3 20.5 23 25 26 32 38 42
B4 - - 1 1 1 1 1
B5 14 14 11 1 1 14 14
B6 11.5 12 13.5 15.5 20.5 25 27
B7 8 8.5 9 8.5 9.5 13 12
B8 - - 5 6 7 8 8
C1 70 80 90 110 142 170 190
C2 54 64 75 90 115 140 160
C3 36 45 50 60 85 100 120
C4 74 84 95 115 147 175 195
D1 8 12 12 12 12 12 18
D2 3.5 3.5 3.5 4.5 5.5 6.5 6.5
D3 64 74 84 102 132 158 180
D4 8 16 16 16 16 16 12
D5 3.3 3.5 85 4.5 5.5 6.5 8.5
M3xP0.5x6L M3xP0.5x6L M3xP0.5x6L M4xP0.7x8L M5xP0.8x8L M6xP1.0x10L M8xP1.25x10L
D6 44 54 62 77 100 122 140
E1 36 45 - - - - -
E2 6.5 6.5 - - - - -
E3 7.5 7.5 - - - - -
E4 25 25 - - - - -
Weight (g)
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MODEL - DHG-S

A2
A3
A4
A5
A6
A7
A8
B1
B2
B3
B4
B5
B6
B7
C1
C2
C3
C4
D1
D2
D3
D4

D5

D6
Weight (g)

Code\Modell 14 | 17 | 20 | 25 | 32

A1 8 8 10 14 14
- - 3 5 5
- - 112 16 16

M3xP05  M3xP05  M3xP05  M5xP0.8  M5xP0.8
6 6 6 10 10
14 16 20 25 25
: - 25 25 25
: - 15 20 20
50.5 56 63.5 725 84.5
15 15.5 175 205 26.5
205 23 25 26 32
15 17.5 21 26 26
25 3 3 3 5
15 15 135 15.5 205
8 8.5 9 8.5 9.5
70 80 90 110 142
54 64 75 90 115
36 45 50 60 85
74 84 95 115 147
8 12 12 12 12
3.5 3.5 35 45 5.5
64 74 84 102 132
8 16 16 16 16
3.3 3.5 3.5 45 5.5
M3xP0.5x6L M3xP0.5x6L M3xP0.5x6L M4xP0.7x8L M5xP0.8x8L

44 54 62 77 100
450 763 1,057 1,675 3,458

DHG14.DHG17

B4

@C4 n7

40 | 45
16 19
5 6
18 215
M5xP0.8 M6xP1.0
10 12
30 30
25 25
25 25
100 108
31 35
38 42
31 31
5 7
25 27
13 12
170 190
140 160
100 120
175 195
12 18
6.5 6.5
158 180
16 12
6.5 8.5
M6xP1.0x10L  M8xP1.25x10L
122 140
5,906 8,463

&LIMING 43



A BURL &% R&¥BONICDRIVE

MODEL - DSS-14

RATIO : 100
52 e 5 High Precision Rotary Reducer

6-M3X0.5
10-M3X0.5 oo
deep5
PCD25

8 g I
8- 3.5
PCD76.66 253
10 8-M3X0.5 06 |
PCD77 75
Emf 1t Features
XaEH L H%E Nominal Output Torque © 9Nm

o9

A = & Z Permissible Thrust Load : 100N
B[FHFBEEHE Permissible Moment Load : 10Nm

?5

4-M4X0.7
deep5
PCD67
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AR R R R2¥BONICDRIVE

AR 3K DSF-MC / DSG-MC B ELRRKIE™
ROBONICDRIVE DSF-MC / DSG-MC and Motor Mounting Instructions

2 BER SRR BRI AR = EEW/ ERAREZAARE FEATHTZEN, BREE

&IEME - IREkEEEELEZE - & Ha,?é,}r:’ﬁxf'ﬁ%a

Confirm the motor, and gearbox Conflrm whether the reducer Please use a motor with oil
size. Clean up the mounting and motor are keyed seal to prevent grease leaking
surface. together. to the motor.

HLEDE - ERANARF/E 1 HEERREARIRE - K 1~4 ERBARFHE LA
BURIBAARAR - Wik T 112 Put the motor into the INARA -

A AES AT - gearbox vertically. Tighten the mounting bolt in
Remove the plug on the 1~4 order with torque wrench.

adapter plate. Rotate the set
collar till the bolt is line up.

1. B e ERERTER - 7 A
EHEMNVEER -
To be sure to tighten motor
first and then to tighten the set
collar on motor shaft.

2. FRTRIEFAEK - TEDR
67 AOJEEf -
Please assembly in order
according to above steps,
especially for step 6 and step 7.

ERANRFRBERIRE #H KEIZERDHE - 3. RETHRE - FREROIE - B

- Tighten back the screw plug. AN IR BRI P -

Tighten the set collar bolt with Please noted that tighten back

torque wrench. the screw plug to protect the
gear box.
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