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Analysis and optimization design of sealing principle for triple offset butterfly valve

YU Xiaoguang,ZHOU Weiwei, LIU Shimei,ZHOU Xiao, JIANG Yongbing, HAO Jiaoshan
(Chongqing Chuanyi Control Valve Co.,Ltd.,Chongqing 400707, China)

Abstract:In order to improve the sealing performance of the triple eccentric all-metal butterfly valve with an integral valve seat
structure , the sealing ring single-layer unit of the triple eccentric all-metal butterfly valve was analyzed through a discretization
method based on the sealing surface indentation and deformation of the triple eccentric butterfly valve with different structural
forms. The stress and deformation were analyzed and calculated , and the sealing structure was improved and verified experimentally.
The results showed that when the triple offset butterfly valve was closed,the magnitude and direction of the force acting on each
cross-sectional unit of the sealing ring along the flow channel direction were different. At the large end face position, the maximum
closing stress acting on the sealing ring cross-sectional unit was 9.145 MPa, and the direction was downward. At the small end face
position, the maximum closing stress was 6.482 MPa,and the direction was upward; The optimized metal multi-layer sealing ring
has increased the deformation of the sealing ring by 15.4%~27.7% when subjected to the same torque, which is more conducive
to forming a sealing zone between the sealing surface of the valve seat and the sealing ring;In addition, by utilizing a specially
designed sealing ring structure and assembly process,the metal multi-layer sealing ring can be automatically adjusted, further
improving the sealing performance. This enables the triple offset all metal butterfly valve to have both good sealing performance and
a long service life. The research can provide reference for the design of high-performance triple eccentric all metal butterfly valves.

Key words:triple offset butterfly valve; all-metal sealing ring; multi-layer metal sealing ring; optimization design

0 3l

=i LR R A R R 0L B, B T
SERAY a7 B AR BRI AR 22307 A I AR,
3 AN oS B T i D TR 7 S A i A p T
P B0 R L, 50 R 1) s ) T DA 6 4R ] 46 s A

il

WiEEE: 2024-03-14 fEEBHE: 2024-10-23
ELWME: EZRRHEHERAELT (20192X06002026 — 005)

BT, KRR 1 U R A el L L g
SRRl T, = o T L ) g A R 5
ERT AT 064 B SRRV E S R
gerp, S F LA A R A

Bifi 2 = i/ B ] 174 07 FH Rk B 3, i ol
LT 5 1 2k, R AP SIE MR ) A 7 T 50 Mgk



RGO, A = DI % B BT At 103

1 T ARFERPEAL, W VELAN A 5 8 torqseal £ 41
O B R T 2% 2] torqseal 2.0, OHL 23 Rl 42 H =
g0 B 1R Y plus B, DA $ e MR BE 0 2 T in g
B T80 AR, TR P B AR XS = O B i A 0F 9 10
Wi 22 400 (B T s RO A IR A
T, TCE AT SR AE LR 1) % B R B T R
A, 78X A 110 S e R 2 A B R
(R HL TR 25 S B A 4%, TR R TR B ol R L7,
i A5 [ N 2B 7 1 = OO SRR PR RE 5 L AP 258 4TS

S SR = o B R A P 2o R v 28 1
IR BIWEFE , B8 0 X 4 4 Jm 2% 1 el s s fb 0 1
ik RGBT HTARL, 43 M5 b 4 4 %
Pl 11 43 T 22 )25 4 S BB O AT B 1) 107 T R AR T
O, E—20 %) 4 22 2 % B R 2 B O ik A T A
A, A5 — A X 1 R 5 ) 1) — i o B 1) LAy 2 9%
EFAYROR , DT I 2 B o B I 1) 5% B PR R . DA
FH O BT = O R T M BB AL, AR =
BT 37 AL

1 =R DR R R 254 R R

iU B R ) R ] AT A P T AT A
5 _EREDI T A0 0, FE 3 oA AR P e
Bl v O R RS SR T ) B 1 o 1 ER L
EAS T 0 o AR ) o 2. 1153 S A X T
SIS RTINS -F 0 DEE - (T N & A S i - R
(¥ £f3 BE A CAR ], 3 IO 18 R

i1

]

\
/7>
A4
S
/
</
/
/
/
/

Y

L

BT =i i A D 25 R 7

Fig.1 The eccentric structure of the triple offset butterfly valve
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Tab.1 Structural parameters of three eccentric

butterfly valve
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Fig.4 Stress distribution at large inclined plane locations
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Fig.6 Deformation at large inclined plane locations
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