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Stress Evaluation around Casting Defects and Fatigue Strength Prediction
Using Voxel Finite Element Analysis
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Aluminum alloy die castings contain a lot of casting defects of porosity, which reduces the fatigue strength. To
clarify the effect of pore on the fatigue strength, the image-based finite element analysis was carried out and the
stress around pores was evaluated. But the voxel modeling yields numerical errors due to the step-wise surface
shape. Therefore, we carry out the smoothing process on the stress distribution obtained from the voxel finite
element analysis, and evaluate the maximum effective stress, which leads to the fatigue crack nucleation. A
reasonable radius of influence is examined through the numerical results, and determined to be 5 voxels.
Consequently, we found that the smoothing process on the stress was useful for evaluating the effective

maximum stress affecting the fatigue fracture.
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Fig1 Effect of smoothing on stress distribution.
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Fig. 2 Modified S-N data
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Table 1 Comparison of maximum stress point and fracture point
Crack initiation Surface Not clear Internal
Score 0/12 (0%) 2/8 (25%) | 9/21 (43%)
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Fig. 3 Relationship between stress concentration factor and
porosity volume fraction

(@) p =0.02%, Kigeas = 1.75
Fig 4 Comparison of pore distributions

(b) p = 0.03% Kyocy = 1.17
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