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ELASTIC CONSTANTS OF CRV\'STALLINE COLUMBIUM

3029

stk 11 Adiabatic sccond-order clastic constants of columbium obtained in the present and in previous investigations. The in-
_tizators of Refs. 24 and 27 used ultrasonic methods and Refs. 25 and 28 used the resonance method. The values for the present
aples listed without parentheses were determined directly from the"measured ultrasonic wave velocities and the other values were
:Xulillt‘d from them. Cy'= (Cu'— Cm)/z, Ci'= (C|1+Cw+2Cu)/2, K= (Cn+2Cn) /3, and_'A =Cy/Cs.

Temp. density

Cu® Cp®

Cy® Cs'® Cp'» K= A

esent (°K)  (g/em?)
;u;cnt
wmple 1 298 578 (2.4653) (1.3335) 0.28368 0.56592 2.1831 (1.7108) (0.5013)
wample 2 298 8.578 2.4645 (1.3323) 0.28431 0.56618 2.1828 (1.7098) (0.5022)
Liest” values 298 8.578  (2.465+0.003) (1.333:£0.007) 0.284040.0006 0.5661 2.1829 (1.7102) (0.5017)
revious
sef. 24 300 8.578 2.456-0.0098 1.345£0.014  0.287340.0011 0.5604 2.187 1.718 0.5127
kef. 27 300 8.5605 2.456:+0.015  1.387:£0.46 0.2930-£0.0018 0.5345 2.215 1.743 0.5482
#ef. 25 298 8.578 2.34 1521 0.28214:0.0004 0.3571 2.06 1.59 0.495
tef. 28 RT 2.40+0.11 1.2640.11 0.2809-4-0.0007 0.357 211 1.64 0.493

* Units of 10 dyn/cm®.

1 the calculational equation
ma=[F(Cy)/Ap1(251/fo). (2)

I'his equation was used to calculate the value of the
dope m for each of the runs. Uncertainty limits for
the slopes were established based on the estimated
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"“iv_l. Example of data for a hydrostatic pressure run. The
‘e circles are data before correcting for temperature changes
“iring the run. The temperatures at the start, middle, and end of
e run were ahout 25.5°, 26.0°, and 25.0°C, respectively. After
"-f"ll 00 psi pressure change, about 15 min was allowed for the
,\ “r‘tl"'i“il\lure to approach equilibrium before frequency readings
tere taken.

uncertainty in Af and in the stress, p. Examples of a
hydrostatic pressure and a uniaxial stress run are shown
in Figs. 1 and 2.

Because of the redundancy in the number of relations
available to determine the values of the single-crystal
TOEC, and the wide range of uncertainties in the
values of m,, the data analysis from this point is highly
subjective. Several procedures were tried with only
slightly different results, so only one of these are
described. The hydrostatic pressure data was con-
sidered the most reliable and was found to have the
best internal consistency based on the relations m,=ms;,
and my+-me=my+ms, which can readily be shown.
The hydrostatic pressure equations were then solved
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Fic. 2. Example of data for a uniaxial stress run. Some non-
linearity in the stress-frequency dependence at low stresses was
often seen.




