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CAE Procedure of Engine Balance Shaft Housing for Prediction of Durability
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Abstract : The balance shaft housing in the recent engines tends to have the high cycle fatigue crack caused by
increased engine power. In this paper, a CAE procedure is introduced to predict the durability of the balance shaft
housing. The procedure is performed through two analysis steps. In the first step, the multibody dynamic simulation is
used to obtain more accurate loading boundary conditions applied to the finite element model for the following step.
Next, the finite element analysis is performed to predict the durability of the balance shaft housing through the
calculation of the safety factor. Through this CAE procedure, the revised balance shaft housing was developed to
improve the durability. And the durability of the housing was confirmed experimentally.

Key words : Balance shaft(' &1 2~ AR E), High cycle fatigue(325+7] 31 2), Finite element analysis(--3F 2.4 3}
23), Multibody dynamic simulation(t}H&-A] 5 < 8} 8] A1), Safety factor(3] = <FA] Aj<F)
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Fig. 1 Procedure of the prediction of durability
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Fig. 2 Model for multibody dynamic simulation
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Table 1 Mechanical properties

Part Material |E[GPa]| v | a[l10%K]
Balance shaft housing | ADC10 72 0.33 23.5
Balance shaft Steel 210 0.3 11
Cylinder block FC25 114 025 111
Boh Steel 210 | 03 11
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Table 2 Stresses at each peak point [MPa]

#1 #2 #3 #4

Makx. stress 146 149 120 98
Min. stress 88 83 59 43
Mean stress 117 116 90 71
Stress amplitude 29 33 31 28
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