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(a) Initially Y-Periodic (b) Deformed Microstructure;
Microstructure Y-Periodicity is lost

Fig. 1 Microstructure before and after the deformation
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b/a=04 Rotation of angle

Malerial Properties (hard inclusion)
Young's Mogulus Poisson's Ratio Yiald Siress _ Strain Hardening Ralilo.
Shaded area 1000000 0.3 Infinity N/A
Surounding 10000 o3 10 t

Fig. 2 Problems to be analyzed; Macroscopic Rigid Rotation of
v and Simple Shearof =/4

ion Algorith
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A Input

Input Current stress
Output: Dispiacements on Strain History
Deformed Geametry | the otter contour of | pigyric Serain)
of M  the i Displ .
Stress-Strain Field, (“Nonlinesr Finite Element Method
elc. Displacement sontroled analysis

Fig. 3 Numerical algorithm adopted for the homogenization
analysis..

(a) Present formulation

(b) Using eq. (11)
Fig. 5 Deformed geometry of the unit cell under ’

Macroscopic pure shear of /4.
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(=) Present formulation ) Using eq. (£1)
Fig. 6 Deformed geometry of the unit cell under macroscopic rigid
rotation of angle .
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Fig. 7 An Tllustration of Functionally Graded Material
Manufactured by a Centrifigal Casting Method

(2) Model
Fig. 8 Microstractural Model for SiC-AlFGM

(b) Boundary Conditions
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Fig. 9 Schematics of Plane Strain Compression Test/Analysis

(a) Test Result (Expetiment)®® (b)FEA

Fig. 10 Deformation of a Plane Strain Compression Specimen and

Its FE Analysis, using the Material Data Obtained by the
Unit Cell Analysis.
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