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On Fluid-Solid Coupling Thermal Simulation
Analysis of Exhaust Manifold
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Abstract: The local cracking of the exhaust manifold during the reliability test of an engine has been simu-
lated. Firstly, the fluid-solid coupling model has been established, and the temperature field and the ther-
mal stress and thermal deformation distribution of the exhaust manifold been calculated by means of the
boundary conditions of the flow field obtained from the test. The simulation results show that the tempera-
ture at the crack failure of exhaust manifold is higher, and the plastic deformation increment caused by
greater thermal stress is more than 1%, which results in thermal fatigue failure. Finally, according to the
simulation results, the exhaust manifold structure is improved to reduce the thermal stress and plastic de-
formation.

Key words: manifold exhaust; fluid-solid coupling; temperature field; thermal stress; plastic strain
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