Finite strain

Youngung Jeong



Field variables

* Scalar field
* temperature field, density field, etc.

e Vector field
e Force field ...

* Tensor field
e strain field, stress field ...



Displacement fields
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Examples of homogeneous motion

Y1 = X1 + uq(xq, X3, x3,t)
Y2 = X3 + Uy (Xq, X, X3, 1)

Y3 = X3 + u3(xq, X2, X3, 1)
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Simple shear




General homogeneous motion

vy, =axqy +bx, +cx; +d Vi = A11X1 + A1px5 + A13%3 + ¢4
Y, =exs+ fx, + gxs+h Yo = Ap1x1 + Agpxy + Ayzxs + ¢,
V3 = ixq + jxp + kxz + 1 Y3 = A3z1X1 + Azpx, + Azzxz + C3

yi = zAijxj t¢ Vi = Ajjxj ¢
J

y=4-x+c

‘Linear’ transform
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Displacement Gradient and
Deformation Gradient tensors
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Inhomogeneous motion

Original Deformed
configuration
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F;; does not account for ‘translation’
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Q. Can you find d;; for this deformation?
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Find out the deformation gradient for the given
t = At deformation illustrated in the left figure.
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(x,y)

Find out the deformation gradient for the given
deformation illustrated in the left figure.
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Polar decomposition

Deformation gradient can be decomposed into
Stretch

Rotation




