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ABSTRACT: The work aims to study the sealing reliability of two kinds of fluorosilicone O-ring in high temperature, high
pressure and high CO, environment (25 MPa, 5% CO,, 120 ‘C and 7000 mg/L CI). The actual conditions were simulated by
the high-temperature and high-pressure autoclave. The stress state of the specimen was realized with self-grinding rubber O-ring
sealing device. The corrosion resistance and sealing properties of two kinds of fluorine rubber O-rings were tested and evaluated

in terms of physical properties, corrosion morphology and permeability resistance. The tensile strength of fluorosilicone O-ring
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decreased from 18.1 MPa to 13.4 MPa and the elongation at break decreased from 172.8% to 151.9% after corrosion under

stress state. After the corrosion of AFLAS rubber O-ring under stress state, the tensile strength decreased from 21 MPa to 14.6
MPa, the elongation at break decreased from 277 % to 212.3 % and the hardness decreased from 84 HA to 75.5 HA. The surface

damage of AFLAS rubber O-ring was serious. The permeability resistance of two rubber O-rings decreased with the increase of

differential pressure and temperature. The degree of performance attenuation of two rubber O-rings under stress state was lower

than that under free state. The fluorosilicone O-rings show better sealing reliability under stress state.

KEY WORDS: simulation condition; stress state; CO, corrosion; fluorosilicone rubber; physical properties; permeability resis-

tance; sealing reliability

B O BB I T — RGBT
TEIMASTF R Bt b K 43 T AR U AR IR T
BERS, W B A BT EL R, 7RI il e s AR
T S8 B sy, BB veRe, BE5I R
B — R YNGR K, BRI B
TEFH TS TOU T RS B T S B BB

NS AR B B I 2, PR = 26T
XPAR BB P A TR HEA T T s ARk sl
X AR IS B AR N A T B9 — S8 A B I b 452 4
HEAT THRGE 5 (2 B AU A4 e 2 B i R OB 2
PEAT TS, HETErE T BT 2 LY B RE S
BEAENR , XS SR 0 2 T SR A TP T,
AR S A A 04 17092 35 1 - 2 522 I A 8 1 T ot
PERE R B EERR I R, S, EE AR
TR O AL FEAT L) T 008 1 i g BIF 5 14 kil
b, I EB E R O R B T SEE,
DU Sy SR A 77 g s 5 B ) o o 10 e 2 AT 2L
2%,

1 iR5e

1.1 WAEM R

IR RIS . AFLAS BRI O
IR A RE , I RS ¢54.28 mmx3.53 mm, SEFR
RFIAE N 22 AR VEIL I, BURE T 6 .
1.2 RIGIEFE

KA ERITEEE (WK 1) SEHBE O
IR AR RS o 2ECRT, K O HUPB e fr s ) 7 1
HIVARER, B ESEEAMRER S, HESE4N
10%, VSR ST B 1SO 3601/1—2012 31, HiAH
14 247 T g BRI ST AR N 22 AR 9 [ 9 ) 1 20
1.3 K&

1) JE s o ARl I E R S R S
CO, A4 T, BB % J1oh 25 MPa, IRE N
120 C, REE WK 168 h, CO, K5 5%,
Fic ol A5 $0L 3 2 KA R AR A BT, CLRY Jo e vk N
7000 mg/L.

—— O pg|

et

‘ m I; ;—L—ﬁiﬂiﬁi

[
A5

K1 wERE
Fig.1 Sealing device
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Fig.2 Physical performance change of two kinds of
rubber before/after corrosion: a) tensile strength;
b) elongation at break; c) hardness
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Fig.3 Macroscopic morphology of the two materials
after corrosion in free state: a) fluorosilicone
rubber; b) AFLAS rubber
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Fig.4 Macroscopic morphology of the two materials
after corrosion in stress state: a) fluorosilicone
rubber; b) AFLAS rubber
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Fig.5 Influence of differential pressure on the
permeability of two types of rubber
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Fig.6 Effect of temperature on the permeability
of two types of rubber
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