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Fig. 5. Comparison of the temperatw-e dependence of tho principal stiffness moduli for alpha uranium and 
alpha zirconilun 10). Ordinate is the ratio of the modulus at temperatlll'e with respect to the maximum value 

of the modulus. 

for C66 are - 623 ppmtK and - 2300 ppmtK 
e curvatures. The respectively. 

cu)!(dcit!dT), de- A comparison of the fractional change in the 
2980 K to - 640 stiffness moduli with temperature is given in 

m - 251 ppmtK fig. 5, where the moduli are plotted as normalized 
at 9230 K for C22 to the respective maximum values. Included in 

-718 ppmtK the figure are the curves of the normalized I moduli of zirconium 10). Between 500 and 5000 K 
the shear moduli I the fractional change with temperature for C5S 

rves exhibit rela- I follows the C66 cm-ve for zirconium very closely. 
e, in contrast to \ The C66 zirconium curve, however, has a 
moduli. The C4J I pronounced upward curvature, whereas C55 

Detween 2000 and continues to decrease linearly with temperature 
1500 and 9230 K. to about 23 % of its maximum value. Similarly, 

for C44 decrease C~4 uranium follows the C44 zirconium curve 
) ppmtK between \-ery closely below 3200 K but the differences 
ve also consists of increase at higher tempemtures because of 
rts, as described curvatures with opposite signs. 
ture only between The C33 modulus for uranium undergoes the 
erature coefficients greatest decrease of the tIu'ee principal com
OK at 2980 K to pressional moduli. The total decrease in C33 

rhe C66 curve also from 500 K to 9230 K is 34 %, compared to 
000 to 4000 K and I ~7 % for C22 uranium and Cll zirconium. The 
:, however, is most i Cit uranium decrease from the maximum value 
8000 K range. At n.t 2500 K is only 19 %. 
'rature coefficients The curves obtained from the C12, Cl3 and C23 

moduli, given in table 3, are shown in fig. 6. 
The Cl3 values give a relatively smooth curve, 
with a broad minimum between 175° and 
2750 K .. The C12 values indicate a relatively 
sharp change in slope in the range of 725° K. 
In contrast to C12 and C13, C23 decreaseg with 
increasing temperature. 

3A. PAR.-L\IETERS CO:lIPUTED FRO:\I COi\lPLUNCE 

MODULI 

Several informative aspects of this study 
appear in the temperature dependence of 
various combinations of the compliance moduli, 
which are computed from the inverse matrix 
of the stiffness moduli. The linear compres
sibilities, 

{hoo = 811 + 812 + 813 

{J01O = 822 + 812 + 823 

{JOOI = 833 + 813 + 823 

and the volume compressibility, 

{Jv = {JI00 + {J01O + {JOOI 

(2) 

at various temperatures are given in table 4 
and plotted in fig. 6. Uppn heating from the 
phase transition at 41 0 K, {JlOO and {J01O become 
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