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Study on the Thermal Stress Distribution Characteristics of the Cylinder Block
of a Light Gasoline Engine
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Abstract

In this study, the thermal stress distribution and deformation characteristics resulting from the
nonuniform temperature fields of the cylinder block of a light 3-cylinder, 4-stroke gasoline engine
were analyzed, using the 3-dimensional finite element method. The temperature distributions req-
uisite for the thermoelastic behavior alalysis were obtained from the steady-state heat conduction
analysis performed on the basis of experimental data. In order to examine the effect of a ceramic
material, the cylinder liner was replaced by the silicon nitride(SisN4) and its thermal behaviors
were compared with those of the original block.
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Table 1. Mechanical properties of the cast iron

Young' s Modulus E 120 GPa

Poisson’ s Ratio [ 03

Mass Density l 7.35x 10" kg/m"
Conductivity [ 50.2Wm-K
Thermal Expansion Coeff. } 12x10 *m/m - K

Fig.1 Finite element model of the cylinder block.
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Fig. 2 Schematic diagram for the thermal stress
analysis.
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Fig. 3 Distribution of the thermal stress of the
top deck. (1000 rpm, unit : MPa)
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Fig. 4 Distribution of the thermal stress of the top
deck.
(1500 rpm, unit : MPa)
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Fig. 5 Distribution of the thermal stress of the top
deck and the vertical section between #2
and #3 cylinders. (2000 rpm, unit : MPa).
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Fig. 6 Thermal stress distribution of the half -
cylinder block. (2500 rpm, unit : MPa)
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Fig. 10 Deformed shape of the top deck.(2000 rpm)
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