Homogenization for Solid Polycrystals

INSTANTANEOUS RESPONSE

= Fully Optimized Second-Order
(FOSO) variational method
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MICROSTRUCTURE

= Grain shape
Estimate

= Graln orientation

Linearize

Anogeni ze

= Crystallographictexture



Generalized Secant Modulus

Power - Law (n = 4)
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Generalized Secant Modulus




Additional Properties

 The nonlinear estimate can be rewritten as
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while the macroscopl C stress-strain relation can be written
as
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The fidd ¢tatistics can bhe written as
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Note: These nice properties are a direct consequence of full optimality
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Random “Ellipsoidal” Granular Microstructure

=  QOrientation distribution function

|. Crystal lattice orientation
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1. Volume fractions

= Two-point correlation function
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Willis (1977) IMPS



Microstructural Variables

Define the set of microstructural variables ]
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Local Properties of the Single-Crystal Phases

- Viscoplastic flow potential
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Effective Properties for the LCC: Self-Consistent Estimates

= | ocal Properties of the LCC D = Mg + n(r)
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= Effective Stress Potential = Effective constitutive relation
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= Effective compliance tensor
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« Effective eigenstrain rate = Effective potential at zero stress
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Salf-Consistent Estimates; Field Statistics in the LCC

= First and second moments of stress
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= First and second moments of the resolved shear stress
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= First moment of the strain rate and spin
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