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li'OfCCS, IOG5, 40) thnt thrC'C-blJdy forct'~ nrc ulso s:igllific3l1t for solid Ilr~wn . 
Unfortunatl'iy. at the pl'('~nt tillle tlw three-body fOrCl'$lln' notsullil'it'nLl,\ 
well knuwn in th(' ncighbuurho04.l of the pot(,lltial minimum La permit 
an Accurate rairuflltioll of tIlt"' clastic const.nnt.s. \\'c :00 111\11 thl'l'('fol'c adupl 
a phclH.lIllC'llologi('al lDodd , with ('('ntr;t! two-hody fo rces actillg bet\\'I'l'll 
nearest llC'ighLours only. Thl' pnrticular two-body potential that \\C !lh:\ll 
8ubscqu('ntiy use ('un best be ft'garded as an efr('('Lin~ potl'ntinl, inciu(lillf;!: 
many-bOO.'" ('{feets in a crude fashion s inct} the pa l"anl('t('rs; of our hfO-budy 
potential will a lways be fittl'd to experiment. The Iltlnmtugc uf t h(' 
nearest-neighbour model is that the explicit t.e1ll}Jt'I'atnrc dt~pcndcnce oftht' 
E"lastic constnnts C<-\11 bt.~ cnk'lllatcd t'Ssclit inlh' CXl\cth' ful' this moor !' 
Some time (\go, Barr011 lind D omb (195.J.) u~cd ~Il i s moc.i('1 to cltl cuillte the 
static-lattice contril.mtion t.o the poiycrystallinC' t.'iastic constants, 

,Yo ha\'c rccently calcuhltcd the explicit tCIIlPCI';Huro dependen<'t' 
of the [c.t', lattire with an arbitrary Ilcarest-ne>ighbou r ccntral fUfl,(" , 

+(r). For a partirular rilOire of +(r). say, a ~lie- Lcnn"rd-Jolles (m·oi 
potential, our calcula tions give the elastic conSltnnts which can then Ix> 
compared directly with single-cr~'stal mea!;UrC'l11ellt s. HowPH'r, ill 

order to compare our ci.llculaliolls with the wOl'k of J ones und Sparkc'S 
(1964) and Lnwrence and Kea le (196fl) we mu!'t first pus:; from resu lt s for 
the single crystal to the pol,\'crystalline materia l. The ruHbod of 
a\-ernging the single crystal ela. ... tic cunstants is discu:;.scd in the nf'lt 

section and a brief outline of our calculation is gin~n in § 3, In § 4 our 
calculations arc compared with the avail.<1,blc expcl'imenh\l data, The' 
calculations presented hI this paper can be regarded as extending [hE' 
work of Barron and Domb (1954) and Barron and Klein (1965) to finite 
temperatures, \\'c shall see that the o\'crall agr('cment of experiment 
with our i\lie-Lennnrd-Joncs nearest-neighbour model is quite reasonalJli:. 

§ 2. POLYCR\'ST_ULI~E ELASTIC Co='STA~TS , 

For n. cubic cr:ystal thcre are only three independent elastic constnnts 
CUt Cu and cu' The rclntiolls liip of these to the elastic constants of an 
isotropic polycrystalline aggregate has been discussed by Hill (195~ '), 
For 8 cubic crystal the bulk modulus, A-, is unaltercd and the she>sr modulus. 
G, becomes an average of the two independent shcar constants C"4 and 
Hc

l1
-CI2) . Upper and lower limits of the polycrystnlline shcar constant. 

G, are given by the approximations of Voigt and l{euss, defined by: 

G'=(~ll-C,,+ 3< .. )/5, 

Gv-G,,= 3[2c" - (c lI -o"))'/5[4c,, +3(clI -o,,)]. 
In all that follows we shall work with the arithmetic mean of Gv a.nd r:/t, 
The \Telocitj(ffl of longitudinal and tra.nsverse waves in the poJycry.!:tnl 
arc biivcn by: 

pV,' = I\+(t.)G, pV,'=G, 
whcre p is the crystal densit.y, At !)OK , Hortull und Leech (1963) ha\'c 
HUggeHtCJ a n alternnti,,'c method of nvcragi ng by using thezcro-temperuturt 
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Ill'i)ye theta alld the zel'o-temperature bulk mod ulus, Bal'ron and 
Ktl'ill (1905) shmYl'(l that HOl'to11 and Lcc('h's ull'thod ngrCt~s wiil1 tho 
lll>uve mentiollcd procedure to better than :!!'\~. Thlls we Clln Jun.-eo some 
l'imHdpuoo ill our averaging procedure, I-Iolton and Leech's avemging 
procedure i ~ not. appl icaulC' to finite tClIlrJOl'at UI'CS: so we shull flot use it 
here, 

§ 3, C .u..CUI.ATIOS OF' TJl1-: ELAST IC CO~ST."STS 

We have calculated the clastic coustnnts [!'O1ll the equation 

where 

Here ll> is the static lattice energy, aSiiumcd to be the sum of p.1irwisc 
lldditi'\"e contributions, efli and cv

Qj are the internal energy and ~pecific 

heat contribution~ from the mode tn'li and y~ i\nd ,3~8or deticribe the 
dependence of the normlll mode freql1t.~neics 011 the homogenous strain 
parameters {'U',sB}' In the actual calculation Y...a and P~OT ha\-e heen 
rnlluated to second order in perturbation theory, 
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Temperature dcpcorlC' llcc of the polycrystuJiinf: Hht'ur modulu~ uf HI.llit l nr~on , 
The eirel!'!; nre tlcrin ... 1 from thl' wo rk CJf ,Ion('s A.ml ~pll rkt."!oI (HJf~), The 
O°R. vallie i;; tn.k ..... from Pt.'t,t'rson pl (u. (HHlfj), TIlt! "moot.h ~unre i!t 
cu.iculult.'<l for u -'lic- I...cnuard-.Jullf'loI (11-1;) lIf'an.:st-ncigld.HHlr mood, 


