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Mathemati
al formulationWe 
onsider a body with referen
e 
on�guration Ω ⊂ R
d .

◮ u : Ω → R
d : the phase transformation and deformations,

◮ z : Ω → R
d×ddev := {z ∈ R

d×dsym : tr(z) = 0}: the internal variable,Notations
◮ R

d×dsym := {z ∈ Rd×d : z = zT}

◮ a : b := tr(ab) = aij bij : the s
alar produ
t,
◮ |a|2 := a : a = aijaij : the norm,

◮ (·)T : the transpose of the matrix (·),
◮ tr(·): the tra
e of the matrix (·).



The potential energy has the following form:
E(t,u, z) :=

Z

Ω

W (e(u), z , θ) +
σ2 |∇z |2 dx − 〈l(t),u〉,Notations

◮ The stored energy density is de�ned byW (e(u), z , θ) :=
12 (e(u) − z) : C(θ) : (e(u) − z) + h(z , θ),

◮ e(u) := ∇u + ∇uT : the linearized deformation satis�es the Korn'sinequality, i.e.
Z

Ω
|e(u)|2 dx ≥ 
Korn‖u‖2W1,2 , 
Korn > 0,

◮ C(θ) : R
d×dsym → R

d×dsym : the elasti
ity tensor (symmetri
 positive linear map)that depends on the temperature θ and is de�ned as follows:
C(θ) : a := λ(θ)tr(a) + 2µ(θ)a,

◮ λ(θ), µ(θ): the Lamé 
oe�
ients depending on the temperature θ.
◮ h(z , θ) := 
1(θ)|z |2 + 
2(θ)

p

δ2 + |z |2 +
`

|z |2 − 
3(θ)
´3
+
,

◮ σ > 0: measures some nonlo
al intera
tion e�e
t for z ,



◮ l(t): the applied me
hani
al loading is de�ned as follows:
〈l(t),u〉 =

Z

Ω

fappl(t, x) · u(x) dx +

Z

∂Ω

gappl(t, x) · u(x) dγ.The dissipation potential is de�ned by
R(ż) :=

Z

Ω

ρ|ż | dx = ρ‖ż‖L1(Ω), ρ > 0.Remark 1.
◮ We do not solve an asso
iated heat equation,
◮ This approximation used in engineering models:Assumptions:

◮ the 
hanges of the loading are slow,
◮ the body is small in at least one dire
tion,

⇒ ex
ess heat 
an be transported very fast to the surfa
e.



We spe
ify now the set of admissible deformations F by 
hoosing a suitableSobolev spa
e W 1,2(Ω; Rd ) and by des
ribing Diri
hlet data at the part ΓDir ofthe boundary ∂Ω

F := {u ∈ W 1,2(Ω; Rd ) : u|ΓDir = 0},and the internal variable z live in Z := L1(Ω; R
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(E ) E(t,u(t), z(t)) +
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Z t0 ∂sE(s,u(s), z(s)) ds.
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h that E(t, u, z) < +∞implies
|∂tE(t,u, z)| ≤ 
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hy-S
hwarz's inequality ⇒ (2).3. Observe now that
|∂tE(t1, u, z) − ∂tE(t2, u, z)|
≤

Z

Ω

|∂θW (e(u), z , θappl(t1)) − ∂θW (e(u), z , θappl(t2))| dx‖θ̇appl‖L∞
+

Z

Ω

|∂θW (e(u), z , θappl)| dx‖θ̇appl(t1) − θ̇appl(t2)‖L∞
+‖l̇(t1) − l̇(t2)‖(W1,2)′‖u‖W1,2 .The mean-value theorem, Lemma 1 and Lemma 2 ⇒ (3). Conditions
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ewise 
onstant interpolants of thesolution of the in
remental problem (IP)Πk , then there exists a subsequen
e
(ūn, z̄n) := (uΠkn , zΠkn ) su
h that for all t ∈ [0,T ] the following holdsz̄n(t) → z(t) in Z,

E(t, ūn(t), z̄n(t)) → E(t,u(t), z(t)),
Z t0 R( ˙̄zn(s)) ds → Z t0 R(ż(s)) ds,there exists a subsequen
e (Ntl )l∈N su
h thatūNtl (t) → u(t) in F for l → 0.



Con
lusion
◮ Uniqueness result,
◮ Existen
e result for the same problem with an asso
iated heat equation.



Assumptions on θappl and l imply that
‖l̇(t1) − l̇(t2)‖(W1,2)′ + ‖θ̇appl(t1) − θ̇appl(t2)‖L∞ ≤ ω(|t1 − t2|),where ω : [0, +∞) → [0, +∞) is a modulus of 
ontinuity with ω(0) = 0.
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