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Abstract

A coupled method based on numerical computation of heat transfer and experimental analysis was
presented to estimate thermal loads on seals of the transmission. According to the working conditions
of sealing rings, the transfer rule in the sealing system was investigated. Then the method to calculate
the frictional heating of seal end face was put forward. Selecting reasonably boundary conditions on
seal and simulating the actual operations of transmission, thermal responses such as temperature field
and distribution, thermal deformation, and their variable curves between pressure and rotating speed
were obtained by numerical computation of heat transfer. An experimental investigation was performed
in the dynamic sealing performance test rig, by comparison of numerical and experimental results to
enable an assessment of the accuracy level. Experimental results indicated that the predicted data agree
well with test data. This estimation method can accord with the actual working mode, and has

excellent reliability to predict sealing performances under thermal loads.

Key words Rotary seal, Thermal load, Temperature field, Thermal deformation, Experiment

515

3K P T 5 e B — Rl A R S 1) 7 ) X
SRR B, e A U TR KRR B B SR Al e
VEFABKIT , FEAIM B AT 1o A0 o 1 2 2 AT (J 1) %
2 2l 2 0 P i Pl T P O Bl A B

Wik H. 2008-10-16 &I HBI: 2008 -11-13
% EZRH R B H (40402060203)

WAE—E A TORLEE A5 I RV 4 3 3 F R
B R TAEMRTE . e RE )
T, B RS H I R 0 R R, TE % AR
R S5 35 W  F AE 0  30 , 7 JEE 4 R) T 1) 7 £ JBE
e L R S TR e = P i o 2 7 TR
B B B — AN SRR R B, AT I S

EEBN: B Wl BT NHEEEE ¥ S B A ST, E-mail: gr369@zju. edu. cn



10 #H

ER A AL SR B B PR AT A S 29

Wi 1 3 B DR A AW i, AR 07 TR
ORGSR H R4 B AR GE 51 A T 8 2o i 1 453
AU RN — R AR e w
WEPAARBOOT ARt T o B AE ARt T 4
rad RS o DR e B A B AR B B
EIR R IMERGT T B BERE, Rl 2 AE R
o L R AR N B R AT I AT A B A
ZRHELE S TR E. A SCRA A E0HH iR L
X RGP Al B e AT (47 4G R ik
FIwrsE
1 EHWNEBEFEERIH

La R E GG, 1] b Sy %% o i JHUFD 2%
PRGN 1) A IF 7 5 (MR A A AR O . T 3 N A

AR AT AT 4 B R 5 UM, S0 PR A
BRI B A AL TE o

K1 B RIS Sl HoR ZIE
Fig.1 Structure and heat transfer model of seal
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Tab.1 Parameters of working conditions
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Fig.4 Numerical computation results
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Tab.2 Comparison between experimental and

numerical results
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Tab.3 Comparison between wear extents  mm
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Fig.8 SEM morphology of worn surface of seal sample
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