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Parametric Finite Element Analysis of Thermal-Structure Couple on Seal Ring

YANG Xiu-ping ,YU Run-sheng ,LIU Xue-xin
(Tianjin University of Technology. Tianjin 300384, China)

Abstract: The hyperelasticity theory and heat transfer principle were applied to the coupled field
simulation of thermal and structure of O-ring with block ring by finite element analysis. The effect of
working parameters on seal performance was studied. The results showed that the largest deformation
appeared at bottom part and contact position with cylinder wall, the biggest Mises stress occurred at
bottom part. The shear stress and maximum contact pressure increased significantly with the increase
of medium pressure. The frictional and mechanical hysteresis led to high temperature field in seal ring.
The temperature rise of seal ring evidently increased when medium pressure, relative slide speed and

medium temperature increased. The parametric simulation system of seal ring was then developed

based on ANSYS/MATLAB which was efficient and effective for the analysis of different type and di-

mension of O-ring seals under various working conditions.

Key words: seal ring; temperature field; thermal-structure couple; finite element analysis; para-

metric model

—MERRTATRERK
BHBREGEHE
hES S TQ336.4+2;TQ333.7 XEkRERG D
Hi 22 OV JRORS 3 A PR 2 W I R L A
(AJFS  CN 103627049A, A JF B 2014-03-
12) % —Fl i 28 e L FH T AR o 4 2 L) 9 7
7 W KR BB T O TR AR B (NBR)

T4~T8, AWK, 6~8, /B N330 43~46,8
PRI 12~15, R A8 5~7, MR
S~4 fEBEREE 12~15,.B5 %% RD 1~2,
Biefl MB  1~2.2-Z B4 pkmk 1~2, I 3

Eqa/fkgﬁi‘}% 1~3, thﬁfi 1~2»ﬁﬁ?ﬂJM

1~2, %% HHCORH NBR H 8 BA R4 i

b LT i AR R R BE A o i AR A I AR
(AT A HO

HETERRBRNAZERENH
hES %S .TQ336. 171 XEkARERS D

H e A T By A BR 2 ) A b kAl
T By A PR A W b 5t Ak TR 5% B B3 9 & R (A
5  CN 103665229A, A FF HH  2014-03-26)
“l AT AR W T 0 B LR SR A T —
oot 25 T AR B CTTR) ¥4 WY 5 125 5 A 45 = Ca)
TIR Jok 7K TR 5 40y 3 2o 41 20 9 J5E 7K 5 (D) it /K I
49 JEE KL 7K YR G 0 s ik AR ot s N/ BB e 4 rh A 3
TR 5 Co) i 5 7K S R 5 38 2ot B g 0 e st 7K
A7 —GBEK 38 2o F B K AT S0 K A 3 K
J R A BUNT 0,003 [ TIR ¥, %7 35 36 7]
TR T BRI b 53 TIR %K T2 AH

FE 3% K WA AL A £ A T LA B ROCR B
(KT e & 50



