
measurements 

rpo:;itioll 

rpositioll 

position 

"position 

larisOIl 
'po"ition 

-CclTe is a 
red densi ly 
d this may 
d frol11 the 
le rhem ical 
d the speci-
10, Si 10, 

Moduli 

t modifIed 
yele range~ 

and then 
lline speci
n.rison and 
\lcSkimin) 
.. also used, 

the ehslic 
'cstigalion . 
cthods a.re 
not :repro-

for all the 
le prescll t 
)pic clast ic 
ined from 
r,lnge and 

020 (19(0) . 
1221 (1961) . 
,Ed. (Aca-

t 
t· 

• 
I 
i . 

I 
I 

\" 0 I G T -]~ E U S S - H ILL ,\ r l' R 0 X I :\[ 1\ T I 0 X 2537 

TAIII.E H. Literature values of single-crystal clastic constants of ;\rgO, CaFo, !9-ZnS, ZnSc, and CdTe.' 

:-"Iattrial and 
reference temperalure Ilen5ity 

(g/cm') 
Su -S12 

(OK) (X10" cm'/dyn) 

:-..r .~o (;lOO) 
~1;.;0 (29::\) 
~lgO (293) 
:\1;.;0 (.lOO) 
:'lgO (29::;) 
:'lgO (297) 

Ca F2 (300) 
CaF, (298) 
CaF, (0) 
CaF, (300) 
CaF; (293) 

tJ-ZnS (29S) 
tl-ZnS (298) 
J:I-ZnS (298) 
,>-ZnS (302) 
{j-ZnS (298) 
,3-ZnS (293) 

ZnSc (298) 

CdTc (~C)::;) 

CdTe (77) 

3.576 
3.580 
3.,)<)8 

3.579 
3.,)79 
3.5::;1 

3.180 
3.180 
3 . 180 
3.1795 
3.180·1 

<1.102 
4.102 
4.102 
4 . 079 
4. OS::; 
4.0R3 

S.8,)·1 
5.R('O 

4.024 
(4.075) 
3.983 
4.02<) 

(3 .91'8) 
4.004 

(6.904) 
(7 .097} 
(6 .S1S) 
(7 .241) 
(6 .901) 

(19 .429) 
(19.995) 
(20.497) 
(IS . S17) 
(IS.3S1) 
(18.706) 

(22 .570) 

(42 .5~2) 

(:lIU96) 

0.936 
(0.950) 
1.000 
0.942 

(0 .969) 
0 .973 

(1.479) 
(1 . 660) 
(1.515) 
(1 . 768) 
(1.463) 

(7.309) 
(S .016) 
(8 .075) 
(7.090) 
(7.065) 
(7.201) 

(8.486) 

(17 . 3.'\~) 
(15. 75~) 

1\ \ ';dlll.'s in p;lrl'lllh(':-;l'~ :l.rc the prc'"clll writer:.' l'ompulation ha:-cd nn work 

or the ,0I"1)!1I1:d aulhor:.. Th~' 1l1lInbcr t'ii t hI.! :-.i)-;Ilii"u:anl figllrc~ <IIJc!\ nOl necessarily 
rt'pn'H'1I1 the ,H'tlll';!fy of tILe vahws. 

J. .II,!) I : ~I. A. })ur.llld, 1'lIy, . l{,'v, 59, H" (I~.I(,). 

"(dSI: C. SII"C, J. 1\" •. ('l1;SR (p,lfi'l, 51, 2.1 (1%1). 
tl (d('l: n, J I. Clnlllg, J. J. Swiu~. ;\111\ W. B. ('rantlall, J. Am. (\'ralll. SOl'. 

46 j ·ISl (PHd). 

'·C,.illl: E. 11:11 llngardu" J. AI>I'\. 1' lIy" 36, 2.101 (1%5). 
f (,,';('1: 1>. J I. Chun;:: (uJlpuiJli:-hl,d work, J9(,,)) . 
~ 2S\~I: \\". Voigt r.l.'iJrbud, dCf Kri"/allphYl'j l.:, (TcuiJncl", Berlin, l'nH), p. 7·11. 
b :is!:!1: R. !'irini,'a:;an, Proc. l'hy::.. ::;'Ol". (London), 72, 556 OY5S) . 
i 60 111 : D. IL llulTman anu M. 11. :-Iorwoou, ['lIy • . I<cv.117, iO? (1%0). 

the other from l\lcSkimin's pulse-superposilion method 
ill the ultrasonic frequency range. Because oj high 
damping, the resonance measuremcnts on IR-CdTe 
were nOL made but instead sound velocities were meas
ured by both the pulse-superposition and lJhase-com
parison methods. The prima.ry constants resulting 
from the resonance method arc the shear and Young's 
moduli, whereas those f!'Om the ultrasonic met hods are 
the shear and longitudinal moduli . In each caSl:, the 
combined experimental errors in the modulus arc 
indicaled. ] t is noted here that the elastic moduli 
determined from the resonance Jllethod are ~tl\v:lyS in 
the general agreemcnt with the ones determined from 
the ultrasonic methods . 

4, SINGLE-CRYSTAL ELASTIC CONSTANTS AND 
CALCULATIONS OF THE VOIGT

REUSS- HILL (VRH) MODULI 

For most 11l;ttLriais considered here, tlll:re an.: more 

6.461 
(6.757) 
6.3~9 

6.468 
(6.405) 
6.42l) 

(29 .586) 
(28 .8 14) 
(25.000) 
(29. (74) 
(29,481 ) 

(22.936) 
(24 .272) 
(29.412) 
(22.173) 
(21.678) 
(21 . 6~5) 

(22 . (76) 

(50. 15 t) 
(51.mO) 

ell Cl2 C.I.I 
(XlO-JI dyn/cm2) 

28.93 
28.60 
30.20 
2S.9·t 
29.708 
29 . 60 

16.4 
16,44 
16.S 
16.4 
16.357 

<).42 
10.79 
10.0 
9.76 

10.46 
10.32 

8 .10 

5 .351 
6 . IS 

S .77 
8.70 

10.10 
8.82 
9.536 
9.51 

4.47 
5.02 
4.~ 

5.3 
4.401 

5.68 
7.22 
6.5 
5.00 
6.53 
6.46 

4.RS 

.3.01>1 
4.30 

15.·177 
l~ . XO 

15 . 75 
15.46 
15.613 
15.557 

3.3tl 
3.-17 
~.O 

3.37 
3.392 

4.,'\6 
4 .12 
3..b 
4..:;1 
4 . (,13 
4.62 

4.·,1 

1 . ')<)·1 
1. ')6 

A 

1.5'* 
IA9 
1.57 
1.54 
1 . .15 
1. 55 

0.57 
0.61 
0.67 
0.61 
0.57 

2.33 
2.31 
1. 94 
2.34 
2.35 
2.39 

2. 7'~ 

2.3') 
2.12 

1{dcrence 

36 Dl b 

55131" 
MS1-
63Cl d 

65151 c 

65Clf 

28\'1 < 
55m" 
Si)SI I, 

60IIl i 
63H1j 

lSVlk 
-Hill I 
51P1'" 
63Eln 
63B1 o 

63Z1" 

631l1 o 

62:\[1' 
G3Blu 
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from one author's result to another. This situation 
presents a problem of selecting the clastic constants 
realistic of the solid. For this re:tson, all the known 
values of elastic constants are quoted in T,lble II as 
they found in the literature. In each casc, entrics have 
been made for the rcierencc temperature after the 
material heading and also for the density of the speci
men used by the original authol', the clastic constants, 
the dn.stic anisolropy factor, and the source of this 
inforll1:ttion. Using these single-cryst<Ll clata, the iso
tropic VRI-I mocluli are calcul:tted according to the 
relations 

J(VIlII =}{JI = 1\./1 = J\.* = CIl - 2C/3 (1) 
ancl 

(2) 

where C= (Cll-C12). The limiting moduli Cv and CII 

arc given by 

(3) 
than onc set of ,,;ngle-crystal elastic constants reported and 
in the literature and in some cases they differ in values ( 4) 


