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To pursue the optimum piston shape of high
speed and high output motorcycle engines, the
development of accurate prediction method of
piston strength by FEM (Finite Element Method)
was for long looked for. This paper reports the
results of investigating such a prediction method.

It clarifies the temperature distribution and
determination of the mean heat transfer coefficient
of piston head which are required to analyze the
piston strength. The fatigue diagrams incorporating
such complex factors as creep and heat stress are
used to evaluate the calculation results.

In the process, following the investigations
and calculations with many pistons, the correlation
between the mean heat transfer coefficient of
piston head and the maximum combustion pressure
was clarified, and the estimation method of the
temperature distribution of piston head was thus
established by using its combustion pressure as
a parameter. The Goodman diagram modified to
reflect creep was used as the fatigue limit diagram.
The results of these analysis show that the heat
deformation and thermal expansion also affect the
strength of the piston.
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Table 1 Example of Piston Load Condition
and Range of Service Temperature
Posi- i Range of service |
tion Load condition tem perature (K)
)] Inertial load 430 ~4T0
@ | Combustion pressure 450 ~510
@ | Combustion pressure 450 ~510
@ | Combustion pressure 510 ~550
Combustion pressure 550 ~610
® + heat stress
® Combustion pressure 550 ~610
t+ heat stress
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