Homework Solutions

EXERCISE 14.1 Here 1s the solution to go from plane strain to plane stress:

ClearAll [Em,n,Emstar,nstar]; Efac=Em*(1-n)/((1+n)*(1-2n));

Emat=Efac*{{1,n/(1-n),0},{n/(1-n),1,0},{0,0, (1-2*n) /(2*(1-n)) }};

Print ["Plane strain E matrix:", Emat//MatrixForm];

EEmat=Simplify [Emat/.{Em->Emstar,n->nstar}];

sol=Solve [{EEmat[[1,1]]==Em/(1-n"2),EEmat[[1,2]]==Em*n/(1-n"2)},
{Emstar,nstar}]; sol=Simplify[sol];

Print ["replacement rule:",sol];

Print ["Check - this should be the plane stress E matrix:",

Simplify([EEmat/.sol([1]]]//MatrixForm] ;
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Ficure E14.2. Solution for Exercise 14.1: plane strain to plane stress.
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Here 1s to go from plane stress to plane strain:

It gives E*

ClearAll [Em,n,Emstar,nstar]; Efac=Em/(1-n"2);

Emat=Simplify[Bfac*{{1,n,0},{n,1,0},{0,0, (1-n)/2}}1;

Print ["Plane stress E matrix:", Emat//MatrixForm] ;

EEmat=Simplify [Emat/.{Em->Emstar,n->nstar}];

sol=Solve[{EEmat[[1,1)])==Bm*(1-n)/((1+n)*(1-2n)),
EEmat([[1,2])==Em*n/((1+n)*(1-2n)) },
{Emstar,nstar}]; sol=Simplify[sol];

Print(["replacement rule:",sol];

Print ["Check - this should be the plane strain E matrix:",

Simplify[EEmat/.sol([[1]]]//MatrixForm] ;
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It gives E* = I—ET and v* = ]E_v Credit 1s given for doing 1t either way.
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Homework Solutions

EXERCISE 15.4
fa=¢hLnQgn +4x), fo=¢hLnn +24),
fa=ghIlnQan +40). fir=7ghln@n+240). fa=/fs=0.

Here Ly = /x3, + 3, is the length of side 1-2.

AUE3028 CAE



