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Deformation Gradient































F is one point tensor. So it transforms as 
follows:



























• Integral of D is not zero at end of deformation when the body has 
returned to its original configuration.







• First Piola is modified according to area on which it is acting. For P11 
the area is not changed so it  is 10. For P22 the area has changed.

• So s22 x 3= P22 x 2, for the force to be same.

• Now Cauchy shear stress is symmetric, but acting on different faces it 
will give different force and therefore First Piola stress will be 
unsymmetric.



• HW 6.4, 6.21,6.23,6.28



















• Strain and Stress measures between Configurations

• To determine the final configuration C from a known initial 
configuration  C0 is to assume that the total load is applied in 
increments so that the body occupies several intermediate 
configurations, Ci (i=1,2,3….), prior to occupying the final 
configuration. 

• In determination of an intermediate Configuration Ci , the Lagrangian
description of motion can use any of the previously known 
configurations C0 , C1 …… Ci-1 as reference configuration.



• Total Lagrangian C0 is reference

• Updated Lagrangian Ci-1 is reference where Ci-1 is the latest known 
reference configuration.

1) C1 the last known configuration and all variables upto this configuration 
are known

2) We need to develop a formulation for determining the displacement field 
of the body in the current deformed configuration C2

• It is assumed that deformation of the body from C0 to C1 due to an 
increment in load is small and accumulated deformation of body from to 
can be arbitrarily large but continuous (i.e. neighbor-hoods move into 
neighbor-hoods)


