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Deformation Mapping: Y(X,7)

Displacement Vector: u(x.7)=y(x,7)—Xx

Deformation Gradient: F=Vy=Vu+I
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Jacobian: J =det(F) dV = JdVO ‘dxfdrx 2 @

Lagrange Strain: E = %(FTF -1I)
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. : int e=—(Vu+(Vu & =— -+ ¥
Infinitesimal strain: 2( (Vu) ) i z[axj ax, }

Properties: (1) Approximate strain measure used
only for small deformation
(2) For small strains ¢ * E

(3) Components quantify length and —
angle changes of unit cube @/
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. Example: A 2D rigid rotation is described by the mapping
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Example: Torsion of a cylinder:
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syms r z phi L
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syms x1 x2 C a nu
syms f(x2) g(x1)
syms omega

ell = 2*C*x1*x2;

£22 = -2*nU*C*x1%x2; e

e12 = (14nu)*C*(a"2-x2°2); Cxox’+C ((-E-‘-?) %+ (Zazv—ﬂ+2rzz) 12+Cz)
ul = int(ell,x1) + C*f(x2); 3 3 c

u2 = int(e22,x2) + C*g(x1); u2 =

eq = diff(ul,x2) + diff(u2,x1l) - 2*el2

terms = children(eq) C (C, —I—; %) - Crxx’

del = terms(2)+terms(3)==0mega;

de2 = terms(1l) + terms(4) + terms(5)==-omega;
gsol = dsolve(del,symvar(’'g(x1’))

fsol = dsolve(de2,symvar('f(x2"))

ul = simplify(subs(ul,f(x2),fsol))

u2 = simplify(subs(u2,g(x1),gsol))
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