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Design and Static Analysis of Damper Actuator Drive Structure
Based on Harmonic Gear Drive

LI Yanqi, CHENG Li, LIU Mingtao, LIU Herong
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: The transmission structure of the damper actuator was designed, and the harmonic gear drive was selected as its
transmission structure. Firstly, the scheme selection and structural design of the harmonic gear transmission were carried out.
Then, a 3D model of the mechanism was established by using SolidWorks, kinematics simulation analysis was introduced

into ADAMS, and a static analysis was performed with ANSYS. The research results show that the designed transmission

structure is reasonable and reliable, and can meet the design requirements for the damper actuator.

Key words: harmonic gear drive; damper actuator; kinematics simulation; static analysis
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Fig.1 Transmission mechanism of the original scheme of
damper actuator
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Tab.1 Main parameters of the damper actuator

il

A my/ (rmin™) 1191
BBl i 7143
i ESE 7 (N'm) 15
R /mm 134 x 66 x 62
B HsTIA]/s 30,45,90,180
1572/ (°) 95
A /EER 60 000
TAEREE/% 5~95
EH TR/ C -30~55
TR/ C —40 ~ 60




c 62

225 SCHR 210 W I 14 58 A% st A ki 5 20 A AL
5, ARl E SR 2.

R2 HNEESH
Tab.2 Main parameters of the prototype

A pAgIEd
HELTE A oo/ () 20
TP AR m, 0.3
LS NEY e 3.07
WIS AR R EL X6 3.09

RN Zn 168
5PN Zeo 170
[ 2 WA V5K Zs 170
BB NEe v z, 172
HEVT AL my 1
F B UL Zs 16
B SR S Z 32
FH MR dr/mm 41.36
fRIAKE L/mm 28.03
NI%E4M% do/mm 57.9
ARNIRAMZE dy/mm 41.36
PR NAE do/mm 30.24
RIKEA dy/mm 4.14
TR Ny 23

hEE R ER T A, R AR AR T R

pu=(ayby, )/\/(aHsin(pH)2 +(bycos gy )’ (1)
s py WL PAL R RUIIRAR 5 ou MR FAT RN
AR A 5 AR AR A an = 15.44 mm; (™48 G % 1
by = 14.84 mm.
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Tab.3 Main performance parameters of Nylon 1010 and

poly formaldehyde
2 Bl
JeJe 1010 BRI
PRI E/GPa 1.6 2.9
iR o/MPa 55 70
258 0/MPa 85 98
SYYI5RE o/MPa 42 65
JEARRE s/MPa 79 125
W J7 R E 0./MPa 24 35

22 ERHEREITE
HRAE S I 145 8 4% s 1) R BOE 20, 225 SCik[4] A1
[STH TR A, XS ZAe A TR TR S B T4 | 98 57 9
JETHA R A AR e M. S R A SR
SHENZK 4, BEFPOTES SR ESEUE N S.
x4 SELETEESHE

Tab. 4 Tooth surface pressure calculation parameters

S8 B
B REK 1
YERTEZR 4 L IEEHE T/ (N'm) 20
Wi AR B AT A e/% 50
W LR o 0.21
FReT R HAR di/mm 50.4
VIR TAEBERBE hy/mm 0.45
LA TAELE Z, 21
W T EL R p/MPa 8.12
VEFH HE py/MPa 8

P =pyp, PRI TATTIRS 5 25 7k AL
®5 RERBITEESHE

Tab. 5 Safety factor calculating parameter values

S8 Bl

1ER 1N TR 0, /MPa 13.69
R F1 11 H) 0 /MPa 0

Y1V F1% F71 7, /MPa 3.24

VIR F35F-HI ST € /MPa 3.24
BHEXT BRI ES 25 i 55 PR 0.1/ MPa 85
M EHEXT FRAGER I A B U195 97 KR /M Pa 42
2 SRR I SR TE N )45 350U 1 IR R R B K, 22

IR 1 A0 182 2 5L K/MPa 1.76

LI SR % 2 25 S, 2.82

VIR A B 922 4 58S, 6.62
GEVERBOTME S 3
VEFH %4 780 Sy 1.5
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Fig. 4 Speed simulation results
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Fig. 5 Finite element mechanical model of transmission
components
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Tab. 6 Maximum and minimum values of displacement

and stress
24 R AE e/ ME
S /mm 0.023 467 0
2208 J1/MPa 11.521 4347 % 107
i K F R J1/MPa 14.682 -1.007
fe/NER J1/MPa 3.538 -12.159
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