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TaBLE ITI. The measured slopes of the stress dependences of the second-order elastic constants for three independent sets of mgy., |
ments and the third-order elastic constants determined from them. The third-order elastic constants listed as “best” values wer,. |
tained by combining all of the data, and the “best”-value slopes were then calculated from them. The relation numbers refer y,, .
relations in order in Tables I-111 of Ref. 26. ‘
Sample 1 Sample 1 S L
Relation No. Sample 2 before irradiation after irradiation “Best” values 3 O]
_ Coaith )
1 +7.5940.13 a (7.562140.13) +7.5621 - el
2 +-0.2214-0.008 a ) (0.223540.006) +0.2235 Lol
3 +6.9040.12 +6.9540.32 (6.9436£0.12) +6.9456 he
4 +0.844-£0.016 +0.837-£0.004 (0.8400--0.004) -+0.8400 i1
5 +0.232-40.008 +0.2224-0.006 (0.223540.006) +0.2235 § -
6 a a a +0.1138 o
7 a a T a +1.6082
8 a a a —0.4432
9 small pos, +0.854-0.4 not meas. +-0.8891 ety
10 +0.8560.013 +0.774£0.044 +0.76740.016 +0.8328 { 1
11 —0.4464-0.042 —0.4750.050 ©  —0.4424-0.070 —0.4432 H e |
12 small neg. a a +0.1138 incke
13 —2.34:0.032 a a —2.3222 Yoo
14 +3.83:0.00 a a +3.4871 b
13 small pos. +1.24-0.7 not meas. +1.4651 l";
16 —0.494-0.06 —0.544-0.006 —0.502::0.032 —0.4929 o
17 +3.20=£0.07 +3.1440.05 +3.264:£0.016 +3.2379 \',“
Cimn —25.630:0.33F —25.683:40.66 —25.73620.26 —25.6440.25 ' 1; '
Cus —11.387+0.27 —11.389:£0.60 —11.35540.24 —11.404-0.25 : o
Cis —4.622:0.33 —4.746:0.65 —4.769-:0.26 —4.6740.25 b
Cr —3.4440.11 —3.5004-0.13 —3.3844-0.17 —3.4340.10 ""-;':
Cigs —1.677:0.06 —1.6394-0.065 —1.7010.09 —1.6774-0.05 ; (B
Ciss +1.3600.16 +1.302:40.044 +1.38740.031 +1.36640.035 L3S
Ciy+2Ch —48.4044-0.66 —48.4604-1.68 not meas. —48.4540.66 SR
Cr+2C5 —6.79940.010 —6.77940.030 not meas. —6.786+0.030 U1
Ciu~ Ci —21.008+0.16  —20.937-:0.040 not meas. —20.967-£0.040 val
® These values could not be determined because of the crystallographic orientations of the samples, i § I
b The units for all the third-order elastic constants are 1012 dyn/cm?,
hes
for the values of the three combinations of TOEC were not of the right crystallographic orientation. The th
(C+2Cu2), (Crst2Ci), and (Cuy— Ciog), which remaining relations, given in Table I, were then com e
were considered to be exact within the limits of their  bined with the three relations obtained from the hydro NE
uncertainties based entirely on the uncertainties in the static pressure data in such a manner as to obtain the I
values of m, estimated previously. Of the remaining  best agreement with all the data taking into account b
uniaxial stress data, the data obtained using longitu-  their relative uncertaintics. i}
dinal ultrasonic waves were ignored because of their The data for the polycrystalline samples were th |
very large uncertainties, and data for relations (6), analyzed in a similar manner, again relying heavily o
(7), and (8) could not be obtained because the samples  on the hydrostatic pressure measurements. i
1]
TABLE TV. The adiabatic sccond-order elastic constants of two polycrystalline columbium samples at 298°K. A density of 8.578 g/cm’ '
was used. The Voigt-Reuss—Hill average of the single-crystal elastic constants is shown for comparison.
Sample A Sample B Calculated by
elongated equiaxed VRH approx. from i
30X 75 p grains 10 p grains single xtal data i
Cu=X\+42p 102dyn/cm? 2.179-£0.004 2.20340.004 2.2113 't
Ca=\ 10" dyn/cm? 1.4332:0.006 1.453+0.006 1.4597
Cu=p 10" dyn/cm? 0.3732£0.001 0.37524:0.001 0.3738 :
E 10 dyn/cm? 1.041 1.048 1.0305 !
G 10 dyn/cm? 0.373 0.375 0.3738
Iy 10® dyn/cm? 1.682 1.703 1.7102
o— Poisson’s ratio 0.397 0.397 0.3977
|
|




