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Abstract : This paper documents the correlation of valve cover sealing, cracking, and warpage Finite Element Modelling with
observations on engine test development. The valve cover is a component mounted on engine head with a gasket which
provides  sealing  against  oil  which  flows  around  camshaft,  valves,  rockers,  and  other  overhead  components.  Material
nonlinearity and contact  nonlinearity characteristics are taken into consideration because the valve cover is  made of  a
composite material having temperature dependent elastic-plastic properties and because the gasket load-deformation curve is
also nonlinear. The leakage is observed between the valve cover and the engine head due to the insufficient contact pressure.
The crack is observed on the valve cover due to force application at a region with insufficient stiffness and with elevated
temperature. The valve cover shrinkage is observed during the disassembly process on hot exhaust side bolt holes after the
engine has been running. In this paper, an analytical approach is developed to correlate a Finite Element Model with the
observed failures and to address the design issues associated with the failure modes in question by making design changes in
the model.
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