5 33 F4 10 1Y) K
2011 4 10 A J.

W T
Wuhan

K % = M
Tech.

Vol. 33
Oct.

No. 10

Inst. 2011

XEHS.1674-2869(2011)10 - 0081 - 05

Y 235 TR 6 5 2 0 A AL 1 B 5

1 1 NN 2 ., a1 1
WO A g R E L BEER
(1. XX TR XS THEFE, Hb KX 430074;
2. P E GALAE A TEA S P 5N E A KL 430022)

A E AT E S RIT BRI B ETE LR TR S B W RS S H L B CAE M4
ISR TT IR IR 4 8 0 28 55 T SE A Ak 43 AT T LY 9 A R R X R B A 1 A 2t PR TR,
bt T TE P AN () 1 % B AL TR 2 B VAR TP i B B g . Von-Mises i ) 5 T AR WK R D1 Z 8] 19 56 & L X
Feor M PR ST A5 R0 1 A S IRT BR R B35 28 15 1 ZEAT AL & 3 1) 2 B A

SKEEIR MBI AT & 5 Y BB X AL s CAE s 45 filh 1 g
doi:10. 3969/j. issn. 1674-2869. 2011. 10. 019

HESES T2 MERARIRED: A

0 51 &

FI 3 IR AT B 0 e B as 1A [ RS 5 1o 5t B g
0 A7 2% B figp e A7 A ATl o R AT Ml B s i T R
PR P9 BERRUBC )L ey 7 G 9 0 ) 36 2 5 3 JE S A
Z IR B S B R P E T A S RITBR KR B
N A1 B 25 1 O 2E S ZE AR Z W Y
WEAT ML U R R TE 0 G BE. T A S IR ITER
JR 26 I FE AL B R BR 0L . I 4 M R 2
XU TR 15 R FE AR 2 3 0 R 3% B TR )
B CIFIT I B 2 (HR X 7K 32 XU R T 1 5 R
B OCAF B BE o M B D . S E AR S A S IR 3T BR K
T A S PR T L SR IR Y 4 B 25 R XA
WA O I 2 R R A B A
3. i F A BROC AR AT X 3k Wi of 4 B 45 4y 4 8 g
PEXF EE 20 Hr. A 1 3 26 5 0% 26 8 Z Al B AY B9
B A e 5

1 BRTKEBET

L1 JL{asEs

ERSIETETN Y E R S O NS S i)
9 3.5 MPa, iRl 225 “C. iR HAE N 80
mm. {K i HG4-335-66 Fr#E, £ Y P& g R~
R AR X AME X =65 X85 X 101 4k i 5 [
B R b, X BB RSF AR X 9 =
65X 7. TH ol 4 B 45 by A JLART A5 AR R HLRE R 2 B0 hn
K1 fER 1R,

s HEHE 2011 -08-10

T %
Y =K
% %
fh #
i i
h bi

B 1 XBEZTHEELMEE

Fig. 1 The geometrical model of sealing device about X-ring
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Fig. 2 The geometrical model of sealing device about

double-Y-ring
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Fig.3 The finite element model of sealing device about X-ring
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Fig. 4 The finite element model of sealing device about

double-Y-ring
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Fig. 5 Relationship between working sealed fluid

pressure and maximum contact stress
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Fig. 6 Contact stress distribution of sealing structure of

double-Y at the condition of initial installation
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Fig. 7 Contact stress distribution of sealing structure of

double-Y at the working fluid pressure of 3.5 Mpa
Bl 8 FmMELZIRET (EAYIEREX
U Pl 25 4540 1 B2 o N ) 2 B B9 FROR AE S bR
THLF M TAE AR FE 138 3.5 MPa, 45 fil
HABEHE B KF 4 MPa) X B B 55 45 14 11
PR 1 2 L i R AT, X P 2 R A X
PIAPIEOC T » XOBY B A 2 8 4 2K 52 0 4 ik B 7 8%
K. J& T 0046 /9 15055 7 A 00 0 i A Y
(4 7 SR T2 00 N J2& H 1 105 R i e 25 114 3 [+
VERIF= A i s 7 52 PR T 00 F ) X 10 B 25 B 45 0 5
) 5y 22 2 AR ASAH B 32 Ml R g 4 A T4 5) 4% e
N 7 U A A5 Ak B b

—-177E —12.432344 -864688 1.297 1.729
216172 648516 1.081 1.513 1.946

B8 #MBRBZERST XBETHLEMNEMNEHS A/
Fig. 8 Contact stress distribution of sealing structure of

quad ring at the initial installing condition
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Fig. 9 Contact stress distribution of sealing structure of

-

—

quad ring at the working fluid pressure of 3.5 Mpa
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Fig. 10 Relationship between working sealed fluid

pressure and maximum Von-mises stress
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Fig. 12 Von-Mises stress distribution of sealing structure

of quad ring at the working fluid pressure of 3.5 MPa
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Comparative analysis and selection for sealing structure between
piston and rod of rapping device

CHEN Yi-wen ,YU Jiu-yang ,XIE Hong-bo ,ZHENG Xiao-tao , NIE Si-hao
(1. School of Mechanial and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Sinopec Sales Co. ,» LTD, Central China Branch, Wuhan 430022, China)

Abstract: To explore the reliable sealing performances of the piston of rapping device under working
condition, we should choose appropriate seal-ring. The CAE software was employed to build nonlinear
finite element model of Double-Y and X-ring sealing structure. Under sealing groove of the piston of
rapping device respectively,the relationship between contact stress and pressure of sealed fluid and the
connection between. Von-Mises stress and pressure of sealed fluid in the sealing groove under two
different kinds of leakproof structure are approached. Comparison of the two Calculation results is
helpfull to determine the proper sealing structure between the piston and rod of rapping device.
Key words: Rapping device;quad-ring; Y-ring; CAE;contact stress
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