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Low-Cycle Life Prediction of Piston in Consideration of
Inlet Cooling Effect
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Abstract: Piston is a key component of diesel engine, and its fatigue life directly affects the
normal operation of the engine. Aiming at the problem that the temperature distribution on the
piston top surface may affect the fatigue life calculation during the intake process, combustion
simulation and finite element method are combined with the material test to predict the piston’s
low cycle fatigue life. The combustor temperature was obtained by CFD simulation, and the
piston temperature and strain were calculated by finite element method. Through the tensile and
fatigue tests of piston material at 573 K, the mechanical parameters of piston material were
obtained, and the fatigue life prediction model was deduced. Finally, the effect of intake cooling
on the low cycle fatigue life of the piston was analyzed by the piston strain and fatigue life
prediction model. The results showed that the temperature of the combustion chamber is
asymmetrical, and the temperature difference between the inlet and exhaust sides reaches about

75 K. The large strains occur at the bottom of piston pit, inside the cooling oil chamber and the
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bank, and at the upper half of the piston pin hole. Considering the intake air cooling effect, the

maximum strain of the piston rises by 0. 425% and the low cycle fatigue life decreases by 13. 8%.

Keywords: piston; inlet air cooling; thermo-mechanical coupling; fatigue life
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