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Tab.1 Geometrical parameters of planetary gear pairs
o T (28 e EAVES RPNy i)
" z m/mm B/mm W ox a/mm

pNEE S 23 16 360 0.230 0

1TER% 28 16 370 0.234 0 415
i 1l 79 16 360 0. 698 4

&2 AT E WA AR A

Tab. 2 Material properties of planetary gear pairs

WERL W o/

Wik HEt TUTE o
E/GPa (kg *m %)

g 20CrMnMo 206 0.30 7 850

LIS GCrl5 206 0.30 7 850

A7 B4l W3 454 206 0. 30 7 800

J TG Sy A i B DL R R R R X AT AL R
Tk Z C A BB AL I 57 FF A I 5 R, A SRR XS AT B 4
BN 50,0 mm, 172 50 5 R L 2 5 5
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Fig. 1 Finite element mesh of planetary gear

transmission system
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Fig. 2 Schematic diagram of interference fit
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Tab.3 Displacement and  stress of  planetary
gear-bearing fitting surface of different
interference fit magnitudes

far gk 1 w2
5/mm TR FRN ) R AR PIm AR RN
S:/mm o/ MPa d:/mm d¢/mm o/MPa

0.012 0.001 2 6.3946
0.046  0.004 7 12.9987
0.079 0.008 2 19.411 2

0.1751 —0.326 2 126.028
0.164 7 —0.3114 125.732
0.154 2 —0.297 1 124.462
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Fig. 3 Curve of tangential displacement difference

of different interference fit magnitudes
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Tab.4 Displacement and stress of planetary gear-
bearing fitting surface of different hub
thicknesses

o g 1 fif #2b 2
Lis=3oyiy - - - - -

+/mm BipE SRS Rk YA SN A

0,/mm o/MPa 0r/mm J¢/mm o/ MPa

42.5 0.008 8 20.9044 0.1798 —0.3325 128.497
50.0 0.008 2 19.4112 0.1542 —0.2971 127.077
57.5 0.0077 17.7344 0.136 9 —0.2836 127.521
65.0 0.007 3 15.9802 0.1229 —0.269 2 128.164
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Fig. 4 Curve of tangential displacement difference

0 60

of different hub thicknesses
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Fig. 5 Fatigue life analysis processing diagram for

planetary gear
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Tab.5 Relevant parameters of fatigue calculation of

planetary gear interference {it position

W

# A 24 iglEs

W BR 5% B 01,/ MPa 835 INPIE LEY g 1.15

Jii i3 B o/ MPa 490 Tk LR R B 0.95
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AR FREL S, 2/3 JE R 1/mm 42

R 2 R Vi 1.15
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Fig. 6 S-N curve of planetary gear interference

fit position
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Fig. 7 Curve of contact force between sun gear and

F/kN

planetary gear
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Fig. 8 Dynamic factor of contact force between

single pair of teeth
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Fig. 9 Load spectrum for fatigue calculation of planetary

gear interference fit position
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Fig. 10 The diagram of logarithmic fatigue life of

planetary gear
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Fig. 11 Fracture sample of planetary gear



360 X &

2 I X

¥ % #

- % 56 %

T 3 % HE AT ) ELAS B 0% 57 IR A B S 5K
il il — 2. 05 BLAS 2 A9 17 B 8 0% o7 5 5 SE PR
T LA . N — & FEBE 3 IE T 0 B 57 IR
Koy 5 75 v B HE R M
3 BAELA IS Ao sl & o br

O3 S AN TR i 2 B R TR 48 4% R B KOS TR 3
TADHLRE B B 47 22 8 A7 90 55 757 o A L T A
HAT B e 2ot 2 BC A A B 0% 55 F A 6 6 ~ 8 it
R,

*6 FRTABEHTATEASICHETHFw

Tab. 6 Fatigue life of interference fit position of

different interference fit magnitudes

il 4 5 6/mm W 57 F5 A/ a
0.012 8.6
0.046 6.2
0.079 5.8

k7T TRRBEEHILATREHLGE T F 0
Tab. 7 Fatigue life of interference fit position of different

hub thicknesses

BRI ¢/mm I /e || RBIEE /mm PEIF A/ a
42.5 2.3 57.5 8.4
50. 0 5.8 65.0 13.6

&8 AFAEMEE A S WALNET F A
Tab. 8 Fatigue life of interference fit position of different

surface roughnesses

F TR B 1 2 AL
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R./pm R./pm
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1. 60 5.8 4. 00 4.9
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Fatigue life and its influence factor analysis of

interference fit position of planetary gear and bearing

ZHAO Jun, LIN Teng-jiao” ,

ZHONG Sheng,

SONG Jian-jun

( State Key Laboratory of Mechanical Transmission, Chongging University, Chongging 400044, China )

Abstract: Taking the planetary gear transmission system as object, finite element contact analysis

was conducted using ANSYS to obtain the displacement and stress of interference fit surface for

planetary gear of different hub thicknesses and different interference fit magnitudes between planetary

gear and outer ring of bearing; multi-body dynamic analysis of planetary gear set was carried out by

applying LMS Virtual. lab to get the load spectrum applied in fatigue analysis; the effect on fatigue life

of interference fit position for hub thicknesses, surface roughnesses and interference fit magnitudes

between planetary gear and outer ring of bearing, was analyzed using FE-SAFE combined with

modified S-N curves. The experimental results show that larger magnitude of interference fit, thinner

hub and surface rougher all lead to shorter fatigue life of interference fit position of planetary gear.

Key words: planetary gear transmission; interference fit; contact FE analysis; multi-body dynamic;

fatigue life



