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Investigation of Stochastic Estimation of Stiffness/Strength for Polycrystalline Materials Using
Microcantilever Testing
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In this study, we propose a new method for predicting the rigidity of polycrystalline materials in small
regions. Using a Voronoi tessellation to model the internal structure as random while fixing the surface
structure, we fabricated 200 polycrystalline microcantilevers, 100 of which had a completely random
crystal structure and 100 of which had a random crystal structure only in the interior and analyzed their
rigidity using the finite element method. We also evaluated rigidity distribution using statistical analysis.
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Table.1 Results of each test
p-value  pcri W-value  Wcri D-value  Dcri

0.0106 <0.05 0.9658 > 0.9642 0.0842 <0.134
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Fig.3 Histograms and probability density curves
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Fig.4 Q-Q plots with completely random models
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Fig.5 Q—Q plots with fixed surface models
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