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FF'= B is given by the following.

B={{1, 0, 0}, {0, 1+ (zr?, zr}, {0, tr, 1}}
MatrixForm[B]

{{1,0,0}, {0, 1+r2z2, rz}, (0, rec, 1}}

1 0 0
0 1+r2z2 rz
0 rc 1

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

$Assumptions = {a>0, >0, t>0}
o = FullSimplify[-p IdentityMatrix[3] + (a + BTr[B]) B - BB.B]
MatrixForm[o]

{a>0, B3>0, >0}

{{% (-A? +rp?) at?, 0, 0}, {0, % (-A2+2r2+rp?) at?, r (a+B) T},

{0, r (a+B) T, 7% ((A-rp) (A+rp) a+2r?p) t?}}

1 (-A2+rp?)ac® O 0

0 2 (-A2+2r2+rp?)at? r(a+B) T

0 r(a+p)t -3 ((A-rp) (A+rp)a+2r2p) 2
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In[1]:= $Assumptions={x>0, a>0, ¢c>0, A>0, A>0, ¢0>0, ¢1>0, ¢2>0};

The deformation gradient is as follows
In[21:= F = {{A, 0, xASin[¥]}, {0, A, -xACoS[¥]}, {0, 0, A}};
The B matrix is as follows

In[3]:= B = F.Transpose[F];

MatrixForm[B]

Out[4]//MatrixForm=
22+ k2 A%2Sin[y]? -x2A2Cos[y] Sin[y] xAZSin[y]
-x2A2Cos[y] Sin[y] A2+x2A2Cos[y]? -x A2 Cos[y]
x A2 Sin[y] -x A2 Cos[y] N2

We obtain the three invariants of B

In[5]:= IB=FullSimplify[ Tr[B]]
11B = FullSimpIify[% ((Tr[B1)?- Tr[B.B])]
111B = FullSimplify[Det[B]]

out[5]= 222 + (1 +x2) A2

out[6]= A%+ (2 + x?) A2 A2

out[7]= % a2
Using the constitute relation in Eq. 34 of Chadwick, we obtain the stress as

o = FullSimplify[¢o IdentityMatrix[3] + ¢1 B + ¢2B.B];

out[9]= {{do+ (22 +x2AZSin[y]?) ¢1+ (A% + k2 A% (227 + (1+x2) A?) Sin[y]?) ¢z,
3 R2AZSIN[2Y] (014 (202 + (1+x%) A2) 62) , kA2 SIN[Y] (6% (22 + (1+x2) 12) 6) ],

{—%KZAZSin[ZY] (d1+ (222 + (L +x32) 12) ¢2),

B0+ (02 + k2 A2CoS[¥]?) d1+ (O* + k2 A% (222 + (1 +x2) A?) COS[¥]?) ¢2,
-k A2 CoS[y] (¢1+ (A2 + (L+x%) A%) ¢2) }, {xA2SEN[y] (¢1+ (A2 + (1+x%) A?) ¢2),
-k A2 COS[y] (¢1+ (A% + (L+x%) A%) ¢2) 5 do+ A% 1+ (1+x%) A% ¢z} }



