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The entire response/stimulus and
individual response/stimulus?
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Reminding our goal:

e Qur goal is to find the property of entire aggregate
using the property of each member.
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We will focus on two extreme cases first

Case 1: C¢ = (C?")
Thus . Mel = ((Cel)_l

Case 2: M¢ = (M?')
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Conclusions from Cases 1 and 2.
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Summary

What we have assumed:
* We have tacitly assumed that the quantities are all scalar

* We have tacitly assumed that the grain property is uniform — the
same for all grains.

In case we use scalar quantities both ‘extreme’ cases led to
the same results.

The two assumptions are not very realistic.
* Neither quantities are scalar, nor they are usually uniform.
* Tensorial quantities more appropriate.
* They might differ from one grain to another.

What we’ll do next:

* We use tensorial quantities in mechanics (stress, strain, modulus ...)
 We'll re-examine the two extreme cases using tensorial quantities.



Not scalars but tensors.
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Now, the elasticity constitutive
law becomes...
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Let’s apply the constitutive equations in the
matrix notation
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Summary

* Both scalar quantities and tensorial quantities led to the
same conclusions:

* The two extreme cases 1 and 2 led to the same result.

* This almost suggests that the weighted average estimation
of polycrystal property is reasonable

* We'll study further on this issue later and will show that this is not
always true.

* Think about the assumption we made:

* The local properties are ‘uniform’” — thus not changing from one
grain to another.

* This is a very special treatment.

* Generally in polycrystal, from a grain to another, grains exhibit
different properties — (anisotropy and different orientation).

* We'll study this more general situation on the two extreme cases.
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