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Finite Element Analysis of Diesel Engine Cylinder
Head Based on Thermosetting Coupling
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Abstract: A simulation model of a certain diesel engine was built by ABAQUS to solve the engine cracking prob-
lem. The temperature boundary of the model was calibrated based on experimental temperature data. The temperature
and stress/deformation distributions of the diesel engine were analyzed based on the thermosetting coupling theory.
Three kinds of cylinder center surfaces including convex, flat, and concave surfaces were put forward due to the ther-
mal stress concentration in the bridge of nose area. Simulations were carried out to verify these three projects. It
showed that the stress of the concave surface was smaller than others. Reduction of the wall thickness of the center
area decreased the maximum stress of the bridge of nose area. The temperature distribution of the analysis model was
found to be consistent with the experimental results. The experimental results also verified the accuracy of the ther-
mosetting coupling numerical simulation. In a whole, the investigation in this paper provides the theoretical basis for
the optimization design of the cylinder head.
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Fig. 1 Calculation process
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Fig. 3 Temperature distribution of the cylinder head
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Fig.4 Stress distribution of the cylinder head
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Fig.5 Strain distribution of the cylinder head
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Tab.1 Comparison between calculations and test results

I JHEAE/C JBrfiE/C B2/ %
A 334.2 341.8 2.22
B 272.5 284.4 4.18
C 315.1 308.1 —2.24
D 249.0 237.5 —4.84
E 387.4 406. 3 4,65
F 308.0 323.2 4,70
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