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Finite Element Analysis of Engine Cylinder Block and Main Bore
for Reliable Design
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Abstract : Finite element analyses have been performed for the purpose of obtaining the robust and reliable design of
engine cylinder block. Fatigue under high cycle operating loads is a primary concern and is evaluated by a probabilistic
method. The robust and reliable design by a probabilistic method can provide satisfactory design conditions for the
performance of the system under the influence of noise factors. Therefore, the design by this method will be
desensitized to the uncontrollable noise factors. The simple methodology evaluates the distortion of main bore is
proposed for the purpose of maintaining a well-controlled clearance between the crankshaft and main bores. The
proposed methodology has proven a capability of predicting the distortion of the main bore under assembly, thermal,
and firing loads. The calculated results are correlated well with the experimental ones.

Key words : Bulkhead(®2 =8| =), Finite element analysis(3-3t 2.4 3]4]), Fatigue life(3] 24-7), High cycle
fatigue(315=7} ] 2), Probabilistic method(ZH& 2] H4), Noise factor(E 2+ 2.24%), Main bore distortion( ] Q1 & o]
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Fig. 1 Assembled FEA model of bulkhead and MBC

Fig. 2 Sub-model of bulkhead
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Fig. 4 Mean stress-alternating stress curve for bulkhead
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Fig. 6 Contour plot of fatigue factor of bulkhead
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