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Metal gaskets are used extensively as static seal in many industries due to resistance to
heat and chemicals, capability to withstand pressure, recyclable, and reliability in critical
situations. However, the high axial force is required to deform the solid metal gasket and the loss
of tightness of the bolted flange due to the effect of the relaxation of joint. Nurhadiyanto et al.
optimized the corrugated metal gasket SUS304 based on an elastic contact stress (0-MPa mode)
and plastic contact stress (400-MPa mode) considering forming effect. The research found that
gasket 400-MPa mode design better than gasket 0-MPa mode. Haruyama et al. clarified that
flange surface roughness effect the sealing performance of the corrugated metal gasket. The main
problem in this regard is the fact that a metal gasket SUS304 performance decrease when contact
with flange having high surface roughness. This is because when gasket SUS304 in contact with
a flange that has high surface roughness, contact width containing plastic contact stress condition
is reduce so that the sealing performance of the gasket also decreased. Based on this reason,
improvement of metal gasket performance continues researched to increase contact width having
high plastic contact stress therefore not leakage when contact with flange having high surface
roughness. In this research, we laminate the soft metal as surface layer at the top and bottom of
the SUS304 gasket therefore when contact with the flange having high surface roughness the soft
metal will be deformed plastically and fill the gap of the imperfect flange surface. Thereby
increase the contact width in plastic condition and reduced the axial force for tightening,
However, the relationship of the parameters affecting the sealing performance of the three-layer
metal gasket is not yet well understood.

In this research, parameter and surface roughness which affect the leakage prevention in
three-layer corrugated metal gasket with spring effect is examined. This has lead to the
clarification of gasket shape optimization.

Research outline of this paper contains the problems mentioned in previous research and
the investigation on the application scope and the performance of each gasket. (Chapter 1). 2.
The influence of surface roughness in leakage is big, process design for obtaining the optimal
shape has become clear when factors that affect the leakage performance of 25A-size metal
gasket has been clarified. (Chapter 2). 3. The gasket shape design OMPa-mode and
400MPa-mode used to clarify using FEM that utilization soft metal as the surface layer and
SUS304 as base material produce contact width in plastic contact stress condition larger than
single layer SUS304, therefore the sealing performance will improve. (Chapter 3). 4. The effect
of modulus elasticity ratio and thickness ratio with previous design for fix model on contact
width and contact stress was also clarified. By using the material with lower modulus elasticity
ratio, will increase contact width in contact stress plastic condition. In addition increase
thickness ratio produces increase contact width in plastic contact siress condition. (Chapter 4). 5.
The influence of flange surface roughness on contact stress and contact width for gasket




three-layer with the no-fix model by numerical and experiment were clarified. Gasket three-layer
400MPa mode with C1020 as the surface layer and SUS304 as base material show better sealing
performance than single layer SUS304 in contact with the high surface roughness of flange
because has large contact width in plastic contact stress condition at low axial force, Gasket
three-layer 400MPa mode with thinner surface layer show better sealing performance than the
thicker. (Chapter 5). 6. The optimum design was clarified by numerical analysis for fix model
and no-fix model metal gasket three-layer under each factor and level design. The optimum
design has larger contact width in plastic contact stress condition than single layer. Based on this
we can assume our optimum gasket design will give better sealing performance than single layer
SUS304. (Chapter 6). 7. To summarize the result, even though it is known that flange surface
roughness is hardly affect the optimal shape conditions in the leakage performance of corrugated
metal gasket, in the future it is essential to examine it by considering the surface disposition
effect and creep property in high temperature environment. (Final Chapter).
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