Stress-strain relations
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General anisotropic material
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[C] matrix is symmetric so there are 21 independent material constants



Orthotropic material
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Wood, composites

Nine independent constants



Cubic material

Aluminum
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3 independent constants



Isotropic material
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Generalized Hooke's law for an isotropic material
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Generalized Hooke's law for an isotropic material
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Plane Stress




u =0
u, =u (x,) —)
uy :uy(’y)

Plane Strain

exx = exx (x9 y)
eyy - eyy (x’y)
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Elastic Constants (Stiffness matrix)

(o} =[C]fe} V@) |
(o} =[C)fe H)

Z
cl=mlcmT n(x)
[C']=[M][C][M]
X y
llzl 1221 1321 2121131 213 lll 1 212111 1
1122 1222 1322 2122132 2112132 2112122
1123 1223 1323 2123133 2113133 2113123

112113 122123 132133 122133 + 132123 112133 + 132113 112123 + 122113
lllll3 121123 131133 121133 + 131123 111133 + 131113 111123 + llel3
_ll 1112 121122 l31132 121132 + 131122 111132 + 131112 111122 + 121112 _




