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Predicting Low-Cycle-Fatigue-Creep Life of Aluminum Alloy Cylinder Head under
Elevated Temperatures: A Combined Simulation and Experimental Study
Zicong Cao!,Weizheng Zhang', Tonggqi Pei!

(1. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China; 2.
LandSpace Space Technology Co., Ltd, Beijing 100176, China)

Abstract: The experimental and simulation studies aimed at the increasingly severe low cycle fatigue creep problem of
aluminum alloy cylinder heads in diesel engines were carried out. A whole-engine experiment was performed to determine the
temperature field of the aluminum alloy cylinder head under various working conditions. Additionally, an electromagnetic
induction heating equipment was employed to perform an accelerated thermal fatigue test on the aluminum alloy cylinder head.
Furthermore, a part-level life model for fatigue-creep was developed using an energy-based approach. The model's validity was
verified by finite element simulation, which identified the failure location and number of failure cycles. These results provide an
effective method for investigating the low-cycle fatigue-creep reliability of aluminum cylinder heads and can aid in reducing

failure rates in diesel engines.
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