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Development of a System of Multiscale Material Failure Analysis by Zoom-in Approach
(Part 2: Numerical examples)
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T I OAT —VEROEFVIE, BLIGRT . v F4 &
REBEY THY, BEEEIT 10875, BERKIL8IAUT
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Macroscale analysis
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Fig. 1 Finite element model for a

Fig. 2 Deformation and equivalent
notched specimen

strain

Fig. 3 Damage distribution near
the notch

Mesoscale analysis

(a) 3-d polycrystalline model (b) 3-d mesomechanics model

Fig. 5 Microcrack distribution on

Fig. 4 Mesoscale analysis model for brittle solids the cross-section normal to X-axis

Microscale analysis
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Fig. 7 Potential curves

Fig. 8 Deformation of fcc with initial defects
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Macroscale analysis
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Fig. 9 Finite element model for a Fig. 10 Distribution of equivalent Fig. 11 Distribution of damage
stiffened plate under 4-point bending plastic strain
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Mesoscale analysis
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Fig. 13 Force-displacement curve under
uniaxial tension
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Fig. 12 Mesoscale analysis model for ductile solids

Microscale analysis
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Fig. 15 Deformation (Fe) Fig. 16 Deformation of fcc with initial defects
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M 7 PRI BEMERT-RE SO 254, BEI 500K & L7,
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BI16ICKIE2 & 0BT AR SEIERERT. Fed
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Computational Mechanics Approach for Fatigue Damage of Rail
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Fig. 1 Rail model for damage analysis
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Fig.4 Distribution of tangential load (MPa)
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Fig.5 Distribution of equivalent stress (MPa)

Fig. 2 3-d finite element mesh

Fig.6 Distribution of equivalent stress (MPa) (closed-up view )
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Fig.7 Equivalent stress distribution on the running surface of rail
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Fig.8 Damage evolution
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