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Summary

In order to achieve high engine performance, high capabilities of heat load and pressure load are

now in increasing demand. The thermal fatigue of a cylinder head under actual operating conditions

is one of important issues.

We have implemented CAE technology that can predict the thermal fatigue life of the cylinder head. This

technology enables highly accurate prediction of low cycle-high cycle-creep combined fatigue life . We had

applied this to new engine development for mass production and have achieved a satisfactory result.
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Fig.1 Thermal Durability Mode
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Fig.2 Low-cycle Fatigue Life
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Fig.3 High-cycle Fatigue Life
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Fig.4 Creep Fatigue Life
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Fig.5 Procedure of Thermal Fatigue Prediction
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Fig.9 Comparison of Calculated and Measured Temperature Stress at head bolt tightening

He-—

(2) DOODOOOOOOOOO oo
Fig.lo0OO0O0O0O0O0O00O000D000O0O000O0O00
000000000001200000000000000
00000000000000000000000

(MPa)
gé}

Calculated stress

Measured stress (MPa)
Stress at head bolt tightening and combustion pressure

Fig.11 Comparison of Calculated and Measured Stress
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Fig.13 Calculated Damage before Improved
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Fig.14 Calculated Damage after Improved
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