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Finally, the one-dimensional-strain analogue of the Murnaghan equation 

A B cr = B [(Va/V) - lJ 

can be expanded to give 

cr = A y[l + 1/2 (B + l)y + 1/6 (B + l)(B + 2)i + ... J 

Equating the derivatives up to second-order. we have 

cll = Po a2 = A (1st order) 

-(3 + C;l1 ) = 4b = (B + 1) (2nd order) cll . 

Evaluating t :-. e parameters A, b, and B from these equations gives 

Z-cut: 

b=-0.15 

B = 1.6 

b=l.l77 

B = 3.71 

c33 = 10.575 x lOll 

(2.23) 

With these values all three expressions have the same slope and curvature at 

zero stress. The predicted stresses for various compressions are shown in 

Table IV. 

That :he closed form expressions are approximate is hardly surprising 

inasr.ll..!ch as '~hey are both empirical with no known physical basis. Their 

value is tha ·~ they both are two-parameter functions that have pr,ysically 

reasonable s :1 apes, and they are therefore convenient for interpolation and 

extrapolation when experimental information ;s lacking. 
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Kno~Jff's suggestion that, because of the arbitrariness in t he 

cefinition of strain, aiternative definitions may prove more suitable for 

representi;;9 cons ti tl.!ti ve rc 1 ati ons woul d seem to be I;lOrthy of further 

consideraLon. However, some guidance from physicai reasonin£ is necessary 

to provide any degree of generality to a given definition . 

TABLE IV 

Stress- Kba r 

x II z 
VIVO i 

Li nea!" Finite 
I 

L i r.2a r ~. ;.L. .... 

I 
I 1 r. I l.C 

I 
~ o ;.;!"naghar. u_ - U Strain rlturnaghan 

I Us - Up St rai n 
~ p 

I , 

0.99 8.6 8.8 I 8.7 I 10.7 I l C.8 10.8 

0.98 I 17.2 17.5 I 17 .5 I 21.8 22.2 22.3 I 
0.97 I 25.8 26.3 26.5 32.0 34.0 3~· .5 

0.96 34.4 35 .0 35.9 47.1 46.5 ~ 7 .6 
I : 

0.95 ~·2. 7 43.7 45.7 60.3 59.7 61.6 
I 

I 
I 

76.5 0.94 51.2 52.5 I 56.1 73.9 73.5 
I I 

0.93 59.0 I 61.3 67.1 87.9 88.0 92.6 
! 

0.92 67.9 70.0 78.9 103.4 10::'.0 109.7 

0.91 76.2 78.8 91.4 I 119. :=; 119.0 127.9 

0.90 84.4 
I 

87.6 104.7 136.4 13S .8 147.3 


