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The cylinder head is one of the fundamental and challenging components in the engine, in
which the thermo-mechanical stresses due to the fatigue effectively impart in its damage and
reduction of its fatigue life. The present study aims to evaluate the low cycle fatigue (LCF) life
of the cylinder head by altering its material from A356 aluminium alloy to AZ91 magnesium
alloy. The present study used the finite element method to analyze the LCF life. The ANSYS
software was also used to predict the temperature, stresses, and LCF life through Morrow
theory and nCode Design Life software. The LCF tests were conducted at different
temperatures to obtain the Kinematic and isotropic hardening constants of AZ91magnesium
alloy. LCF tests were simulated by ANSYS software, showing a very good fit between the
experimental and simulation results of LCF tests. According to the thermal analysis results,
the substitution of AZ91 magnesium alloy leads to an increment in the cylinder head
temperature by approximately 232C. The thermo-mechanical analysis suggested that even
though the magnesium cylinder head tolerates higher temperatures, its toleration of Von-
Mises stress is lower than the aluminiu m one (by about 13 MPa). Therefore, the AZ91
magnesium alloy can be considered an appropriate substitute for the A356 aluminium alloy.
The low cycle fatigue life of aluminium and magnesium cylinder heads was predicted as 1799
and 1930 cycles in the critical area between the inlet valves, respectively. The low cycle
fatigue life analysis of the cylinder head demonstrated that substituting AZ91 magnesium
alloy with A356 aluminium alloy can increase the cylinder head's LCF life by about 7.3%.
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