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FFT= B is given by the following.

B = 881, 0, 0<, 80, 1 + Hτ rL2, τ r<, 80, τ r, 1<<
MatrixForm@BD

881, 0, 0<, 80, 1 + r2 τ2, r τ<, 80, r τ, 1<<

i

k

jjjjjjj

1 0 0

0 1 + r2 τ2 r τ
0 r τ 1

y

{

zzzzzzz

The stress is given by the following expression (Constitutive law in P.15 on 
Chadwick).

$Assumptions = 8α > 0, β > 0, τ > 0<
σ = FullSimplify@−p IdentityMatrix@3D + Hα + β Tr@BDL B − β B.BD
MatrixForm@σD

8α > 0, β > 0, τ > 0<

99 1
cccc
2
H−A2 + rp2L α τ2, 0, 0=, 90, 1

cccc
2
H−A2 + 2 r2 + rp2L α τ2, r Hα + βL τ=,

90, r Hα + βL τ, −
1
cccc
2
HHA − rpL HA + rpL α + 2 r2 βL τ2==

i

k

jjjjjjjjjjj

1cccc2 H−A2 + rp2L α τ2 0 0

0 1cccc2 H−A2 + 2 r2 + rp2L α τ2 r Hα + βL τ
0 r Hα + βL τ − 1cccc2 HHA − rpL HA + rpL α + 2 r2 βL τ2

y

{

zzzzzzzzzzz
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In[1]:= $Assumptions = 8κ > 0, a > 0, c > 0, λ > 0, Λ > 0, φ0 > 0, φ1 > 0, φ2 > 0<;

The deformation gradient is as follows

In[2]:= F = 88λ, 0, κ Λ Sin@γD<, 80, λ, −κ Λ Cos@γD<, 80, 0, Λ<<;

The B matrix is as follows

In[3]:= B = F.Transpose@FD;
MatrixForm@BD

Out[4]//MatrixForm=

i

k

jjjjjjjjj

λ2 + κ2 Λ2 Sin@γD2 −κ2 Λ2 Cos@γD Sin@γD κ Λ2 Sin@γD
−κ2 Λ2 Cos@γD Sin@γD λ2 + κ2 Λ2 Cos@γD2 −κ Λ2 Cos@γD
κ Λ2 Sin@γD −κ Λ2 Cos@γD Λ2

y

{

zzzzzzzzz

We obtain the three invariants of B

In[5]:= IB = FullSimplify@ Tr@BDD

IIB = FullSimplifyA 1
cccc
2
HHTr@BDL2 − Tr@B.BDLE

IIIB = FullSimplify@Det@BDD

Out[5]= 2 λ2 + H1 + κ2L Λ2

Out[6]= λ4 + H2 + κ2L λ2 Λ2

Out[7]= λ4 Λ2

Using the constitute relation in Eq. 34 of Chadwick, we obtain the stress as

σ = FullSimplify@φ0 IdentityMatrix@3D + φ1 B + φ2 B.BD;

Out[9]= 99φ0 + Hλ2 + κ2 Λ2 Sin@γD2L φ1 + Hλ4 + κ2 Λ2 H2 λ2 + H1 + κ2L Λ2L Sin@γD2L φ2,

−
1
cccc
2
κ2 Λ2 Sin@2 γD Hφ1 + H2 λ2 + H1 + κ2L Λ2L φ2L, κ Λ2 Sin@γD Hφ1 + Hλ2 + H1 + κ2L Λ2L φ2L=,

9− 1
cccc
2
κ2 Λ2 Sin@2 γD Hφ1 + H2 λ2 + H1 + κ2L Λ2L φ2L,

φ0 + Hλ2 + κ2 Λ2 Cos@γD2L φ1 + Hλ4 + κ2 Λ2 H2 λ2 + H1 + κ2L Λ2L Cos@γD2L φ2,
−κ Λ2 Cos@γD Hφ1 + Hλ2 + H1 + κ2L Λ2L φ2L=, 8κ Λ2 Sin@γD Hφ1 + Hλ2 + H1 + κ2L Λ2L φ2L,

−κ Λ2 Cos@γD Hφ1 + Hλ2 + H1 + κ2L Λ2L φ2L, φ0 + Λ2 φ1 + H1 + κ2L Λ4 φ2<=
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