49 7 Journal of South China University of Technology Vol.49 No.7
2021 7 ( Natural Science Edition) July 2021

doi: 10.12141/j. issn. 1000-565X. 200247

LNG

(1. / 730050;
2. 201401)
ANSYS
o : B8M.
XM-19 24.93% .
6.28%: Inconel 625
26.39%
: TH131.3 1 1000-565X(2021) 07-0142-07
( LNG) ; Nelson
0 LNG o
-196 C s
e o LNG
ANSYS LNG
2
1
© Yan 3
. 4
5
. Yang °
: 2020-05-18
(51569012) : ( H1905¢¢020)

Foundation item: Supported by the National Natural Science Foundation of China ( 51569012)
(19739 o E-mail: gdlishuxun@ 126. com



LNG 143
( )
o LNG
0
8
A
. l
0 1
° Fig. 1  Effect of temperature on pretension and deformation
LNG
9 F
-196 C. __r
b= (6)
F,
. k, = 5L (7)
AF,
8L, — 3L,
N AFP:FI:_FI’Zil 1 =
10 .
: tan3, " tanf3,
8Ly =ay(t —t,) Ly (1) SL; - dL, _ F, * 3L (8)
8Ly = ap(t —to) lyy (2) 1 N 1 8Ly +38L,
8Lyc = ap(t —ty) Ly (3) ki k
11-12
Ly = ap(t —to) ( Ly + 1) (4) ° F,
F; AF,
dL =3L, -3L, (5) AF,=F, -F, =
I t SL; +dL; — F,( 8L, +3L;) B
Ay ap dLyEy + OLgEy '
. Ly Ey B
[ R (1-F) (8L +3L;) ELES _ (9)
E,L,E; + E.L.E; F
. E,. E,
F, E;. E; N
F; AF, °
1 o
5L, SL; :
5L, SL:.
2 LNG
o 2.1
k N FXM-19

B8M. XM-19. Inconel 625,



144 ( ) 49
1 0
1
Table 1 Physical property parameters of materials
a/ A(W e
E/GPa
(10-%¢ -1 (m-C) "
FXM-19 14.7 195 11.1
B8M 15.3 195 14.1
XM-19 14.7 195 11.1
Inconel 625 12.0 207 9.8
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Fig. 5 Stress distribution of metal wound gaskets with different bolt materials
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Analysis of Bolt Pretension of LNG Ultra-L.ow Temperature Ball Valve

LI Shuxun'  YIN Huiquan' ZHAO Minjie® YANG Lingxia' LIU Taiyu'
(1. School of Petrochemical Engineering// Machinery Industry Pump and Special Valve Engineering Research Center
Lanzhou University of Technology Lanzhou 730050 Gansu China;
2. Shanghai High and Medium Pressure Valve Co. Ltd. Shanghai 201401 China)

Abstract: In order to study the effect of temperature on the bolt pretension of flange structure the bolt pretension
and sealing conditions of flange in liquified natural gas ( LNG) ultradow temperature ball valve at different tempe—
ratures were analyzed by ANSYS finite element software and the pretension states of bolt materials with different
linear expansion coefficients at room temperature and low temperature were compared. The results show that when
the bolt material is BEM and XM-19 the preload force increases with the decrease of temperature and the preten—
sion under the low temperature conditions increases by 24.93% and 6.28% respectively compared with normal
temperature; when the bolt material is Inconel625 the pretension decreases with the decrease of temperature and
the pretension under the low temperature condition decreases by 26.39% compared with normal temperature. At
the same time the variation of the sealing specific pressure of the metal spiral wound gasket with temperature
exhibits the same trend with the bolt pretension.

Key words: liquified natural gas; flange; bolt; pretension; linear expansion coefficient; seal



