Hask H2H oM K E R B AR E D Vol. 45,No. 2
2018 4 2 H Journal of Hunan University(Natural Sciences) Feb. 2018

XEHS:1674-2974(2018)02-0018-08 DOI:10.16339/j.cnki.hdxbzkb.2018.02.03

HEER N FESIESRERSFamiizs

p+r%féaxl§§§+a4ﬂ-'gév’?’]‘gﬂé\
GEPE K2 REFESE#FBROHRE B R T AR 9m kY 410082)

W OB ATRERRERNN-ZRAGREREESIRTH N F 0 PR TR HS
R BRET —FHETFREBELEBREHAFONERGRA - R AL EREES 2T H
EFA T EERE LSRG ISR FRERBESTRT RG> A R FEIALE
FREMPMH AR T LR G HEFGIREFRT IR T FRE TR REAK.
H—FIBT ERORETAFTR T A AAHBERNBRELT FROGE S HFFEAR. 4
REAWEREHR-FHARONFER T AT IR B LR G hGEIRGHw; F
B84 3K T BLIZ AU IR % A A ROT AR 69 R R R L A SR B i ok 5 4 w9 1k R A

KRRk R AN F; WERE; REESN; BT Ea

hESEES . THI32.43 XHERARERD A

Study on Mechanical Analysis

and Fatigue Life of Harmonic Flexspline

YE Nanhai, DENG Xin', HE Yun,SUN Yuhan
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082 ,China)

Abstract: In order to improve the mechanical response and fatigue life of the flexible spline (FS) during
the assembly and meshing of the rigid-flexible wheel gear of the harmonic drive, an assembly and meshing
analysis method of rigid-flexible gear system based on rigid-flexible coupling and transient dynamic analysis
theory was proposed. Stress distribution and fatigue failure position of FS were obtained more accurately
and reasonably. The sensitivity of the structure parameters of FS and material property to its fatigue life
indicates that the key parameters of the fatigue design of FS, and the fatigue life size effect of FS which has
sensitive range, are also noted. In addition, the fatigue life model of FS was established. The results show
that the mechanical and fatigue life analysis of the rigid-flexible gear system of the harmonic drive cannot
ignore the influence of the assembly and meshing process. The design of flexible wheel should avoid the
sensitive range of fatigue life size effect to improve the service life of harmonic drive.
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Fig. 1 The schematic of harmonic transmission
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Fig. 2 The schematic of the force
in the micro-section of FS
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Fig. 3 Structure and deformation curve of FS

®1 FRIZZEMBY

Tab.1 Main structural parameters of FS mm
GRS WE W 5 B [ACFCYN ot B
L S B m AT wo Hit d,
23.5 0.417 8 0.27 0.324 42,18

2.2 RI-FREZGEBRSHTHE

XoF 18 U 1A 6 S 46 2 1 Y 43 i . R DL BT
HE S IE L 22 W SRR IR R I S W R Y R
FH AL 25 10 7 2 53 BT 2 56 1 ) 24 0 LA — 2E L
BRI AR AS A BRI 3 F UL AR SCHR NI -3
R GAROALIN S A Oy ik L H AR T UHERR TR
KA R R L i R 4 R e S AR AR TE RN ) 43 AT
T IR I R SR B R TE 43 BT I 45 SRR Sl — R i
A HE T HE— 2 W R R W i B AS B)) J 2E 43 B

HAAR TR A& 4 BT o I K A A U e Bl 6T
YIFF i & AR 1 RN R AR 4% 2. B0 R R At il &
AA 1 MRS 2 IR KT 1A 20, SEERE S
X SRS VI I 10 0 & A 2% 4 BT R Bl A 5
DAL TT LS w, » B ZAf FE 50 AL TE R S Bn 46 i 45
I I A2 5% IR 005 & 2B 48 DL 2 000 r/min
A N T St 2 5 22 Bl ) 2 AR e 2 L
29 N« m.

B4 R-ZFHEAERRIE
Fig.4  Assembly process of rigid-flexible system
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Fig. 7 The deformation curve of FS
after the final assembling
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Fig. 5 Flow chart of contact analysis
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Fig. 8 Schematic of assembly deformation of FS
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Fig. 9 The max stress change curve
of FS in assembly process
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Fig. 10~ The deformation curve of FS
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Fig. 11 The stress distribution of FS
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