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The model Assumptions: viscoelasticity
Evolution of a viscoelastic solid + phase change (accretive growth) e W.(0, F) = (1 = ho(0))VUF) + ho(o)V"(F) + VI(F)
Iy o oV, V" V' e CHGLy(d); [0 <))
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lf o VUE) — VI(F) < (1 +|FP)
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e Swelling in polymer gels 1
- 7. . > O >
e Solidification processes o) 0=t 0\ 7 t—e<f()<tt T
e Farly tumor development
Viscoelastic equilibrium 'R€<Q7 I, F) = (1 = he(o))R(F, F)+ h.(o)R'(F, F)
— div (g, W.(0(x)—t, Vy)+0v,R-(0(x)—t, Vy, Vi) — div DH(V?y)) * RI(F,F) =3CD'(C):C, i=a,r,C:=F'F, C=F'F+F'F
= f(0(z)—t,z) in[0,T] x U, ¢ H(G)= |G|, p>d
Boundary and initial conditions o f ¢ WH(R; LA(U;RY))

Accretive growth

v(y(ﬁ(aj),aﬁ), Vy(@(x),x)ﬂV(—é’)(x)\ =1 inU\ Qy,
=20 Ol QQ.

Theorem (Existence and energy equality) |1}

For all given € > 0 there exists a weak/viscosity solution (y., 6.)
and (y.,0-) — (yo, 6y) uniformly as & — 0.
Moreover, in the diffused-interface case € > 0, (y, 6) fulfills for all ¢ € [0, T

[V 09049~ F0-1))~ (W00 00+ H (V)= 0

t t
:—//ZRE(H—S,Vy,Vy)+f(6’—5)-ydxds—// O,W-(0—5s,Vy)dxds.
0JU 0JU
In the sharp-interface case e = 0, for all t € |0, T,
[ (Wil6—t.99)+H(V29) = (6-2)5) ~ (Walb. 990+ H(T )~ F(6)-)
U

Definition (Weak /viscosity solution) / /ZRO O—s Vit f(6—s)ydzdss / /va Vy)=V'(VY) i1y,

_ Vo

(y,6) € (L(0, T; WU RD) 0 HY(0, T; H(U;RY)) ) x CM(D) .
IS a weak/m’scosz’ty solution to the initial-boundary-value problem it
det Vy(t,-) > 0 for all ¢t € (0,7, y(0, ) = 4o, and What comes next?
// (0pW.(0—t,Vy):V240:R(0—t,Vy,Vy):V24+DH (V7y):V>z)dxdt e Backstrain e Temperature

B e One phase problem e Different growth models
= / / f(6—t)-zdzdt Vz e C®(Q;RY) with z =0 on Ip,
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Assumptions: growth Lrd=170.
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