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A Study on the Crack Initiation Life for Crankshaft of Mid-size Engine
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Abstract

The crack initiation life evaluation which is the most commonly used approach in
fatigue strength studies for the designers, is performed for the crankshaft of mid-size
engine.

In order to evaluate the fatigue strength, structural analysis model and applied loads
on crankshaft are prepared based on the cyclic system. Using the response data of the
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finite element analysis, crack initiation life is predicted and plotted on crankshaft

geometric model.

In this analysis, general purpose programs such as PATRAN, NASTRAN and
EMRC/NISA are actively utilized. Life distribution contour plots, which is not yet
established as an active tool in actual design system of ship structure & components,
are suggested and examples for active predicting procedure such as stress contour
plotting in structure strength analysis, are illustrated.

Additionally, several correlated equations for prediction of the crack initiation life are
introduced and discussed to improve the fatigue strength prediction of crankshaft.
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Fig. 2.1 Analysis model of crankshaft
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Table 2.1 Material porperties of crankshaft

ME | BAAS ¥oleH| Y |SiEgY 2L
(N/mm?® (kg/m| (Mpa) | (Mpa)
) %
34C,NiMs6 | 201,000 0.305 | 7,850 600 -
$55C [200.000| 0.29 | 7.860 588 187
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Table 5.1 Crack initiation life of crankshaft
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