Mechanical Problem
[Phase Transitions for YBoCuzOgy,]

W(E) = min{W1(E), Wo(E) }
with
Wk(E) = 3|CY2(E - E)]? for k=1,2
E1 = 155 diag(113,102), Ex = 15 diag(102,113)
C E = 70(trE)Ild + 137(2E — (trE))Id

Low-temperature superconducting material YB>Cus
Og4, undergoes tetragonal to monoclinic phase
transformation
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Cont. Mechanical Problem
(M;) uniform, stabilized, N = 8320
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Compare with solution to f
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blem

0O and

0.6

0.3

VYA YAYA Y AVAVAVAYAYAYd

u ATAPATTATSS
VAV VAV VA VYA VA VA VA VA Va VA VA VAVAVAYAVd VYA
vard A
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA’A“

v
VAV VAVAYAVAYAYAYAVAYAVAYAVAVAVAYAVA!

A,
NN,
NS}

AS
AN
N

%)
7

AV AVA A4 A APV VAV A VA VA A AVAYAPAVAVAVA VA A VATAVAVAYAYA
VAV VAYAA VA YA A VA YA YA VA YA YA VAVAYAYAYAYAYAVAYAVAVAYAVAYAVAYAVAVAVAYAYAVAYAVAY V.

u
AAAYA’
/)

-0.1
-0.2

1.2

0.8

0.2

P
P

2%
%
%%
1
u
u
%
4
4

AN
AR
RARR

AN\
vn;;n;,
Y4 Ay

-0.1
-0.2

0 0.2 0.4 0.6 0.8

1.2

3.5

25

0.5

0.9

0.8

0.6

0.5

0.4

0.3

0.2

0.1

A(e(up))
[Computed with (Qp) uniform, stabilized, N = 8320]
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Cont. Mechanical Problem

Relaxed Energy Density
Kohn, Cont Mech Termodyn 1991

( WQ(E) for WQ(E) —|— Y S Wl(E),

L(Wa(E) + Wi(B)) — & (Wa(E) — Wi(E))® - v/4
for [Wa(E) — Wi(E)| <+,

[ Wi(E) for Wi(E) + v < Wa(E),

where
1
v=_IC 12y — E1)2.

Define stress

DW**

o(F) = DE

(E)

and volume fraction
(O for Wh(E) +~ < W1 (E),
5+ 5= (Wa(E) — Wi(B))
for |Wo(E) — W1 (E)| <,
1 for Wl(E) —|— Y S WQ(E)

AME) = |
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Cont. Mechanical Problem

(@Qp,) uniform, stabilized, N = 8320
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Cont. Mechanical Problem

(Q,,) nr adapted, stabilized, N = 9404

T T T T T T 5
0.9 1 4.5
0.8t 4 .
0.7 J
18,5
0.6
13
0.5+
12,5
0.4+
12
0.3t
1.5
0.2t
0A1f 1
0 0.5
-0.1 ‘
20.2 0 0.2 0.4 0.6 0.8 1 1.2
min{|o(e(uy))l, 5}
1
08r 0.9
08" 0.8
0.7+
10.7
0.6
10.6
0.5+
10.5
0.4+
40.4
0.3t
40.3
0.2t
0A1f 0.2
ok 0.1
-0.1 0
20.2 12




