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FINITE ELEMENT ANALYSIS OF
DOUBLE-LAYER STEEL PLATE GASKET

Hsien-Hui Huang, Chih-Yi Chang”

Institute of Mechanical and Electro-Mechanical Engineering,
Nanya Institute of Technology

Abstract

The engine is an important assembly component that provides a source of power in
automobiles and construction machinery equipment. It is composed of multiple parts and
multiple secondary components. The gaskets are used to achieve the sealing requirements
between the components. Gasket is a sealed functional part to prevent the leakage of
working medium such as gas, liquid, gas-liquid mixture between various components.
The important basis for gasket sealing performance can be judged by the contact pressure
of the gasket during operation. When the gasket contact pressure is less than the working
medium pressure, leakage may occur.

This study explores the double-layer steel plate gaskets. Under the bolt tightening
torque provided by the manufacturer, analyze whether the sealing performance of the
double-layer gaskets meets the requirements of the working environment. In addition to
using the finite element method to simulate the deformation behavior of the double-layer
steel plate gasket under working load, a test fixture was also designed to verify the
distribution trend of the contact pressure distribution of the double-layer gasket with the
actual working state by Fuji test. It was found that increasing the bolt torque load may not
increase the contact pressure of the gasket, but it may have a negative effect due to the
warpage of the fixture. Therefore, a detailed analysis is necessary to provide the
appropriate bolt load. By this study, we can more clearly understand the sealing capacity
and deformation behavior of the double-layer steel plate gasket under the bolt tightening
torque provided by the manufacturer. It will be very helpful for predicting the sealing
performance of double-layer steel gaskets.

Key Words: double-layer steel gasket, finite element method, contact pressure,
tightening torque.
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