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nonlinear elasticity (hyperelasticity)

1



homogenization of non-convex integral functionals
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[Müller ARMA'87, Braides RAN'85]



homogenization of non-convex integral functionals
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[Müller ARMA'87, Braides RAN'85]



Müller's counterexample
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[Lourie et al., Phys.Rev.Lett.'98]

[Müller ARMA'87] [Geymonat, Müller, Triantafyllidis: ARMA'93]



Commutability of homogenization and linearization at Id
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Similar statement for                                ?

[N.: (PhD-Thesis) '10], [Müller & N.: ARMA '11], [Gloria & N.: AIHP'11]



Main result

validity of one-cell formula

quantitative two-scale expansion

homogenization and linearization at strained equilibrium



Validity of the single-cell formula for small strains
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Validity of the single-cell formula for small strains
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[N. & Schäffner ARMA '18]



Validity of the single-cell formula for small strains
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[N. & Schäffner ARMA '18]

Geometry of microstructure as in
  [Li & Nirenberg: CPAM'03]
  (Lipschitz estimates linear systems)



Quantitative two-scale expansion
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[N. & Schäffner ARMA'18]



Quantitative two-scale expansion
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[N. & Schäffner ARMA'18]



Quantitative two-scale expansion
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[N. & Schäffner ARMA'18]



Homogenization and linearization at strained equilibrium
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[N. & Schäffner ARMA'18]



Homogenization and linearization at strained equilibrium
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[N. & Schäffner ARMA'18]



Comments on the proof of Theorem 1 (one-cell formula)

Matching convex lower bound

Lipschitz estimates for monotone systems 



From non-convex to convex
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Variant of [Friesecke & Theil: J.Nonl.Sci.'02 ], [Conti et al: JEMS'06] (context: atomistic modeling). 

[N. & Schäffner ARMA'18]
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From convex to non-convex



Comments on the proof of Theorem 1 (one-cell formula)

Matching convex lower bound

Lipschitz estimates for monotone systems 

Geometry of microstructure as in
  [Li & Nirenberg: CPAM'03]
  (Lipschitz estimates linear systems)

  [Byun, Ryu & Wang '10, Byun & Kim '16 & '17]
  (      Gradient estimates for linear systems 
    and  scalar monotone equations)



 Assumption on (micro) geometry
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 Class of monotone system
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 Class of monotone system

[N. & Schäffner]
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 Comments on the proof
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Application: Uniform Lipschitz estimates



 Previous results for linear systems
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 Uniform Lipschitz estimate

[N. & Schäffner]



 Idea of the proof
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