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Abstract

In order to lower the surface temperature of the piston and improve the quality and durability of
its structure, this paper takes the piston of marine diesel engine CZ380 as the research object.
Thus the temperature and heat transfer conditions of the piston can be finally determined after
measuring the piston size. Then, a three-dimensional model of the piston is established in CATIA
software to analyze the influence of the structure and material of the piston on the temperature field
and deformation, so as to improve the structure of the piston. The simulation results in this paper
reflect the steady state operation of diesel engine reasonably. The analysis and optimization of di-
esel engine piston provides strong guiding significance for the research of diesel engine piston.
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Figure 1. Structure of piston
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Figure 2. Sectional view of the piston
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Table 1. Measuring dimensions of pistons
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2R 5 AHXF G548 2 &
EERE H (0.8~1.3) D 80
R4 H, (0.5~0.8) D 43.45
R H, (0.4~0.8) D 52.3
KT h, (0.1~0.2) D 12
iR Hs (0.3~0.4) D 15.75
AR H, (0.6~0.7) D 36.55
HILERS d (0.3~0.38) D 25.5
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B e 1 P B (0.35~0.42) D 28
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Table 2. Diesel engine parameters
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Figure 3. Three dimensional model of the piston
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Figure 4. Meshing of piston
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Figure 5. The instantaneous pressure varies with the crankshaft angle
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Table 3. Heat transfer coefficient of piston parts
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Figure 6. Temperature field distribution of piston
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Figure 7. Improved piston temperature field
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Figure 8. Comparison of piston temperature before and after structural
improvement
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Figure 9. Improved thermal deformation distribution
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Table 4. Material properties
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Figure 10. Temperature field results of ZL110 and AL-Si30 pistons
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Figure 11. Thermal deformation results of ZL110 and AL-Si30 pistons
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Figure 12. AL-si30 built-in cold oil chamber piston thermal stress
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