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Mechanical Properties of Sealing Rubber under Cryogenic Environment

GU Chengzhang
(Structural System Research Laboratory, Aerospace System Engineering Shanghai, Shanghai 201109, China)

Abstract: Sealing rubber working under the cryogenic environment undergoes brittle ductile transition
and loss of high elasticity, leading to a decrease in sealing performance. Mechanical properties are required
in the evaluation of the sealing performance of sealing rubber. In this paper,low phenyl silicone rubber and
the modified low phenyl silicone rubbers with perfluoropolyether oil and polyimide powder were selected as
the research objects, and the mechanical properties of the rubber compounds at ultra-low temperature were
investigated. The uniaxial tensile and compression permanent deformation tests were carried out at room
temperature (23 °C) and ultra-low temperature (—196 °C). Then,the parameters of the constitutive models
of the materials were obtained by simulation using the hyper—elastic material fitting module of the finite
element software Abaqus. The applicability of Mooney-Rivlin model, Ogden model and Yeoh model to the
sealing rubber at ultra-low temperature was discussed. The results showed that, under ultra-low temperature,
the low phenyl silicone rubber modified by polyimide powder maintained the superior sealing performance in
comparison with the other two rubber materials. The fitting error of Yeoh model was smaller in the fitting of
uniaxial tension test, while Mooney-Rivlin model and Ogden model could predict the mechanical behavior in

compression permanent deformation test more accurately.

Key words: sealing; rubber; cryogenic environment; hyper—elastic constitutive model

KEMRSXABERBEAEE~RAR

KA AT H T E A5 2 E AR YA ) )
{ix )l Carbios 23 1) G4, # JXH A — WHR & — i i
(PET) J& A B 10 SR BR 21 4 N FH T4 iR, B A 7
AT FFEE R B

KHEMFEIR, A A T4 W Dy b 1 H Carbios A
AT A B PET A1) Tl A PR T 25l S — it 2
IR ARBR I S PIEL 4. o B R WE 4T 4k il
THPUBr 24 e I AR e PR R s A T
Jif 1 H o

i 7% , Carbios/A Al B IEHA T2 H T —
i , HCRE A 2R SR SR IR AR Y i AFE & A5
Jr & WPET, 5l # ML T 2 B PET
ANTA], i Carbios BAE 24 1. 20 A= 7= (4 SAR AT LLaEA 7
PR A, T35 B A i 10 e ke A g, Al
FZANHE AT LA RN FPET B, dfi45 4 7
55 IPETH R (4977 il i 7K F AR [ 9 100% 1]
TEAPET fi S AT o

K H AR AW 5T S i Nicolas Seeboth i :

CORFMAT =2 BN R X E A T 247
A Tl 27 4 91 H G HI R IR i A Rl . X RhEF 4
R A G PETIR R S , R RE 5 FH A ALl et
A7 SRR LT AE AR ] o 3 b P A 2T 2 44 R
THENG S A, A oK R ] AT 2k K R Y
FAG B GEHET —47,

K IHARIY B AR 203047 H AR fif v ml 522 b
FHOR B AR BTG FR A D 19 7 ik 540%,
F20504F 15 5100%, K, HFHAE MG AF 8 1t s ik
1642 %%, BAE T #E80 /Tt PET, K H A SIEE
Ik 25 B 4K I 3042 AN PETH T 4 (a1 g i Jl £F 24 9
N TR AR R i

Carbios/ 7] 1 i £ K ‘B Alain Marty#K,2019
A, 08w A OG0 T 200 PET IR R 1 17 8
T 100% 45 H XK — H R AYPETH. HTijCarbios
o a) IETE SR HAAEAE , FIHPET R R RS ] A 7
G RE LT 4E R FAEPET, S840 T H T2
FE ) PTFRF A I 26 DA 2V A7 7

(kA& H)

- 381 -



