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Sealing performance analysis and mechanical
property testing of spherical tube connector

WANG Jian-wu, LIU Jun-sheng, CHEN Shao-bin
(Xi’an Space Engine Factory, Xi’an 710100, China)

Abstract; Four-node quadrilateral plate element PLANE182 is taken as a reference element to
conduct the finite element calculation for spherical sealing structure widely used in rocket engine
propulsion system pipeline. The function expressions of stress field, strain field and displacement field
of tube connector were obtained. The sealing mechanism of tube connector is analyzed. The impor-
tance of elastic-plastic deformation to metal sealing is discussed. Based on the above research, the e-
lasto-plastic and contact analyses for the contact element and coupled contact analysis for the tube
connector are conducted by means of non-linear finite element method. The mechanical property test-
ing of coupled contact bodies was carried on ANSYS platform to determine the displacement, strain
and stress distribution of the tube connector.

Keywords; spherical tube connector; sealing performance analysis; mechanical property testing

KRB 2010-09-15; E@ABM: 2010-10-14
EL2WME: EFRMXBEAZENE
EEEN: TER (1971—), B, RETEM, PR sk ks g syl



B36% Foll

FEK, % RERERERMFEEERS T R RIIR 37

0 5|5

BRI RINERETLL S, REAER
EEVARRE SIEHASERAOMN . RE
TEdES, HESENENRHHE ST
HEXEENER. FiL, RERMEREE
THIBRNFESMEEE T2EENEL, MAS
PEMARRNE SR RIER SN EH P RAE
BRI,

EERERIBRT, BEEEMOTENE
AR BRMAEDNTE S . ERETRESN
WERT, RREMERTDHEINS . HELERSE,
B REME . NERLERE, FIOEED
thikE, BATER—EH R, EABIK
B, ERREHBAH SRR N iF0 1448
B, BihE R AEERMERGR NS, B
LHRE M R, FE—BHEEM
BESHIS R BRI R B RO R PRI A
by b RERTE Bk 5 o T R B k) R 54 0
YOI TR S e fh (R R KSR A 7 R AR
RITH o

1 KB ERELEMETEERIT
ik
MRS I B R 0 1 R

T,

Bk
B 1 BBk B\ OEEEE Y

Fig. 1 Sealing structure of spherical connector—flare nipple
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Fig. 2 Four-node plane rectangular element
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Fig. 3 Contact model of finite element(1/4 circumference)
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Fig. 4 Contact stress distribution
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Fig. 5 Displacement vector distribution
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Fig. 6 Coupled contact finite element

model of tube connector
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Fig. 7 Stress distribution of tube connector coupled bodies
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