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Cyclic Compression-Resilience of Flexible Graphite Corrugated Metal
Gaskets at High Temperature

ZHENG Xiaotao, WEN Xiang, SANG Cong, YU Jiuyang, XU Jianmin
Hubei Key Laboratory of Chemical Equipment Intensification and Intrinsic Safety( Wuhan Institute of Technology),
Wuhan 430205, China

Abstract: The effect of loading speed on the cyclic compression and resilience performance of flexible graphite
metal corrugated composite gasket was studied. The stress-deformation curves of the gasket were obtained at the
loading rate of 0.5MPa/s and 1MPa/s respectively, under temperature of 500 “C. By calculating the compression
ratio and modulus, the corresponding compression resilience constitutive equation was fitted. The results show
that the compression modulus of the flexible graphite corrugated metal gaskets increases with the loading rates
increasing. After the first compression, the compression modulu of the gasket changes a little but it is significantly
higher than the initial compression modulus. The maximum compression of the gasket increases with the
increase of cycle number, which shows a significant effect of the ratchet wheel. The ratchet deformation of
gaskets should be considered to ensure the tightness of bolted-flange joints. And according to the fitted
coefficient, the compression resilience performance of this type of corrugated composite gasket can be inferred at
different loading rates.
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Fig. 1 Experimental device

ISR R EEARENESSER
A R S B AR OR T AR PN T B A AR R R 2
Fros R A R B R0 M TN 304 RSN, 4% IR AR
7 GB/T19066-2008 Al T 11 1 , /1 F 1 T.45 2] k) 5
PR i RSF A — e iR 25, 2 2 kI 15 3] 19 7
PHEN R 1R,

2 REEMER
Fig. 2 Gasket after test
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Tab. 1  Actual dimensions of the {lexible graphite

corrugated metal gaskets mm

gaskel number

parameter

1 2
outer diameter of gasket 35.84 35.88
inner diameter of gasket 21.44 21.31
thickness of gasket 3.96 391
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Tab.2 Test parameters

parameter values
initial gasket stress / MPa 0.77
maximum gasket stress / MPa 74.1
minimum gasket stress / MPa 0.77
loading rate / (MPa/s) 051
holding time / min 0
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Fig. 3  Siress-deformation curves of the gaskel
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Tab.3 Regression coefficients of rebound curve of the gasket

and its correlation coefficient
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Fig.4 Calculated results of the first 10 cycles of the gasket
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Tab.3 Regression coefficients of compression curve of the

gasket and its correlation coefficient

regression coefficient value
Ac 59.49

B, 37.87

N, 3.967

0.989

regression coefficient value
A 0.007 5
By 1.648
A, 24.97
B, 31.94
R 0.983
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