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Investigation of Material Control and Material Maintenance Method by
Evaluation of Strength Properties Considering Grain Shape
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This study proposes a numerical analysis method for evaluation of strength properties related with material
control and material maintenance. The method using generalized Voronoi diagram for modeling of

heterogeneity of grain shape is proposed. Effect of grain shape on strength properties is analyzed by the

finite element method.
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Fig. 1 Example of generalized Voronoi diagram.
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Fig.2  Boundary condition for FE-analysis.
Table 1  Condition of grain shape for FE-analysis.
Distribution type
case Grain Aspect Grain
diameter ratio orientation
1 Lognormal
Normal
2 Constant
3 Constant Random
4 (Mean
5 | Lognormal value)
6 Constant (0° )
Normal =
7 Constant (90° )
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Fig.3  Effect of grain shape on strength properties.
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