Symmetries

g;j = 0j; gives E; i = [Ejj; thus, the required number of elastic constants reduces from
3x3x3x3 to 6x3x3

Similarly, &;; = €j; gives E;jx; = [E;j, so that we have the required of number of constants
6x6=36

The required number of constants can be further reduced. Consider the elastic energy:
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If we apply partial derivative once again, we have
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If we apply partial derivative once again, we have
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we could have done

We could do the 2" order derivative in a different way (say, instead of
0% d d d d
¢ () = () = g

The two cases (regardless of the order of derivative) should give equivalent result so that

IIE:ijmn = IIEmnij

This summarizes our finding on the symmetries in elastic tensor:



How many constants are required?
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How many constants do we need?

If the coordinate system happens to give strain
and stress all principal values:
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example

Fe(1-0.025)-Al(0.025) alloy2| Bt A== CtS2f 20| =0 RICt.

E,, = 270.71, E;, = 128.03, E,, = 108.77

Fe-Al alloy= Body-centered cubic 28 & & 7tX| 12, 2 &0 2|5l Cr=1t
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E'.-_EDJ OH—| Ef, cubic 721753'%—7'(—9| EH%I@EE OI—I-‘H Eqi1 = Epp = [E33,[Egq = Egg =
Eeg, E1p = Eq3 = [Ej3
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