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Analysis of Bulk Temperature Field and Flash Temperature
for Planet Gear Teeth

Gong Xiansheng Wang Huanhuan Zhang Ganqing Wang Hongxia

(The State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400030, China)
Abstract

Applying the theories of Hertz contact, tribology, gear engagement and heat transfer, the planetary
gear was taken as study object, the variation of sliding velocity and friction coefficient was investigated
and the contact stress along the contact path was conducted. Heat transfer coefficient of gear end face and
teeth surface and heat flux at different engaging positions were calculated. 3-D finite element models of
gear teeth were established to predict stead temperature field. The influence of standard and modified
profiles on temperature field and contact pressure was evaluated. Based on the results of stead thermal
analysis, distribution of transient temperature field was investigated by using finite element method.
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(NGW) type of three-grade planetary gear
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Fig.5 Distribution of contact pressure on teeth surface
2.3 EEEHRAREEDSERE
M AT THT () E 4 PR ROz v 2 IR B2 R, N
AT T T Sl R RIS A . X TSR
W5 (0L B, JEE 48 DR BT DA R oy

0. 048 |: Fn/b :|0.2
Me =Y. .
1 1
( .t ’) —+—
’Ul 1)2 ( : : )
R‘ R 0.25
b (T K (21)
R —— S B R m? /s
X, —— B R AR (F,/0) ™

130 (21) 154 [R) k5 007 B8 9 8 488 TR B, an 18] 6
B .

0.08
0.07
0.06
& 0.05
;f% 0.04
£ 0,03
0.02
0.01

—— BBk
—o— KETB ik

047 4‘8 4I9 56 5‘] 5I2 5_15 5;1
5 13 B R B 46 o R 25 /mm
P06 T TG 3 or T E 45 D A
Fig.6  Friction coefficient at different contact positions
H T8RS IR RO T 8l B Y AN ] 4 A
R b o LR S R N TS N 5 DA 2 B o -
[[TES G

B A LPLCLY, B ﬁ
B_Vumww“+¢amﬁﬂh‘vﬁj+¢@j
2.4 EMEAERARENSH

T M B 14 A 2 TG 11 45 A R ey fh
3 THT B4 A DR S TR 95 R RN 4 7
Sy BB . BRI, B0 AT T G B0 C AR Y
R BRAS AT 56 10 10 6] B 45 1 R B T g, A g, T LA
AIE TN

(22)

qic =BYRcP.Y, (23)



4510 341 FIELE AFc AT R A VIR 5 D IR BT 5 213
G2c = (1 =B) yucp,v, (24)  [AWLE 2 x 107 ~3 x 10° Z [ 44 Sy 21 BE )

Af y— BRI R B, — 0.9 ~0.95

214 5 3k B RO IR A I, U T e 4
JEE TN 4 JEE 2 O S R O B G 5 A0 B R S 2
KPR B3 BE 5% — J ARAT ny UCBESEARI , DY B WG 5
C Ak 1) B FA R 5

- 2a,/v,, (25)
q, = 1‘]1cw]/2ﬂ_
2a,/v,

= R a— 26

q, nlqzcwz/Z’lT (26)

H120(25) L (26) #fE & Hh B TR 4 5 F R 2 T2 14 42
T S JB  BE A A, AR 7 IR o R AETE 14 46 FE 4
AU L i (L B A A ARG, T A8 T 147 8 JEE 458 4
U i R BRAE 1 15 5 4 MG =2 M)

250

200

—— BBk
o RBIEKR

150

PR /KW - m 2
)
(=}

0 ks
47 48 49 50 51 52 53 54
A5 fU B PHAS TR - /mm
V7 A7 T JRE 48 AU A 0 A

Fig.7  Distribution of heat flux on tooth surface
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