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Sealing performance of flexible graphite corrugated metal composite gaskets
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Abstract: The leakage ratio, compression recovery and stress-relaxation of flexible graphite corrugated metal
composite gaskets with 316L and A3 steel as framework were tested on an automatic multi-function gasket testing
rig. The effects of flexible graphite cover layer thickness, frame material and gasket stress on sealing performance
and mechanical properties were investigated. The residual thickness of corrugated metal was determined at
different thicknesses of cover layer and gasket stresses. The sealing performance of the composite gasket was
mainly dependent upon the thickness of cover layer with flexible graphite, and optimal sealing performance was
observed for the corrugated metal when the thickness of cover layer was 0.6 mm. The composite gaskets had good
carrying capacity and sealing performance, which was especially suitable for complex applications, such as
pressure and temperature fluctuations. Also outstanding recovery of the composite gaskets could be obtained by
pre-compression. In addition, as gasket stress increased, sealing and compression recovery performance of 316L
composite gaskets became obviously better than the composite gaskets with A3 steel as framework, and the former
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had distinct improvement than the latter in resisting stress relaxation and creep behavior.

Key words: composite gasket; flexible graphite; corrugated metal; sealing performance; monolith; optimal design;

experimental validation
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Fig.1 Diagram of corrugated metal composite gaskets
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Table 1 Structure parameters for frame material of corrugated metal composite gaskets

Outside diameter Inner diameter Thickness of frame
D/mm d/mm fH/mm

Wave number

Pitch of waves Wave height Thickness of graphite
P/mm H/mm to/mm

113.6 86.8 0.5

3 1.5 0.38/0.6/0.8/1.0
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Table 2 Main technical parameters for flexible graphite of corrugated metal composite gaskets
Test item Density Tensile Compressibility ~ Recovery Ash content ~ Carbon Chlorinity Sulphur Thickness
/g +em™ strength/MPa /% /% 1% content/% content/ug * g~ content/ug ¢ g deviation/mm
specified value 0.940.1 =4.5 =41 =9 <0.5 >99.5 <30 <200 +0.03
test value 0.99 5.0 53.8 12.4 0.26 99.63 24 70 +0.02
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Fig.2 Diagram of specialized test apparatus for gasket

1—base; 2—flange; 3—tested gasket; 4—Iloading system; 5—pressure
sensor; 6—temperature control system; 7—displacement sensor; 8—helium
source; 9—helium mass spectrometer; 10—data acquisition

and control system
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Fig.4 Effect of framework on leakage rate of composite gaskets
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Fig.6  Stress-strain curves of composite gasket under cyclic

loading (thickness of graphite #, = 0.6 mm)
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Fig.7 Local surface morphologies of corrugated metal frame

and gaskets under different loading stress
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Table 3 Compressibility and recovery of corrugated metal

composite gaskets

Thickness of ~ Compressibility Recovery Rebound
graphite/mm /% /% modulus/MPa
0.38 4229 22.67 590.6
0.6 40.30 30.85 602.8
0.8 40.58 19.85 605.4
1.0 35.62 20.53 960.2
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Fig.9 [Initial height and residual thickness of corrugated metal

frame and gaskets under different thickness of graphite
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Table 4 Stress relaxation test with room temperature and

high temperature under different thickness of graphite

Test temperature/'C Gasket stress  Thickness of ~ Relaxation

/MPa graphite/mm rate/%
room temperature (20+£2) 35 0.38 5.305
0.6 3.941
0.8 6.536
1.0 6.892
high temperature (300£5) 45 0.38 5.652
0.6 3.676
0.8 7.405
1.0 9.576
35
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25+ 335
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Fig.11 Comparison of stress relaxation performance of
corrugated metal frame composite gaskets with two

different frame material
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