
(; the results 
2, are next 

.emen teigen. 
,odes, A9 and 
d -5.20 for 
on directions 
e is favorabk 

ing rise to the 
! oscilloscope . 
. the .3-mm· 
rs. The Cor· 
e + 14.60 for 
'Se deviations 
our egregious 
lS in the Y-Z 
o for bismuth. 
flux, or ray 

or our dirnen­
e reaching the 
the energy is 
to the pulses 

'esponds with 
in rela tion to 

.y not enough 
:tion to reach 
to the trans· 

:ion angle, the 
e echoes, and 
every mode. 

lxis, predicted 
rock salt ann 

lUth, did not 
cho patterns. 
n 280 40'; for 

her the 3-mm· 
'nder -recei ver. 
arger one con-

displays ob­
parently upon . 

l the effects of 
~ce we do not 
'nen geometry. 
led effects of 
on are not as 
,R's velocities 
t his antimony 
e for bismuth. 

~ed on plane 
specimens are 

). 

~. 

WAVE PROPAGATION I N Sb A~D Bi A 777 

PURE NOO£ 
DIRECTION 

Sb 

+Z 

PURE NODE 
DIRECT'ON + Z 

~ 
\ 

8i 

\ 
\ 

W NODES 

I- (O,II./i,II./i l 

(a) 

'~~-L _______________________ +Y 

A' pI 
S l' '5,.2' 8,' ·a,s' 

A II pll 
Sl ·.84.8' 8~ '·25.S' 

.110. 90' plO 
01 8, ' -10,1' 

(c) 

I3S' MOOES 
I' (O,II./i,II./i l 

~. 

ViZ 

, , . 

-T----------------~'---~ 

Il 12 
81 .tll.S' 8' ·.14 9' 

1 I' 

I. It 

~j " IO~' 8' • -126' 
1 1 

(b) 

+Z 

, 
101 

_Y _________ --"" __ -L\ 

,! ,! 
al 

"12,,'S' '+16,9' 
I 1 

(d) 
FIG. 2. Energy density flow, displacement, propagation and pure·mode directions in Y·Z mirror plane. OK' is the angle between the 

vectors K and s where s is any of the vectors Aa and pa. T he signs for OK' indicate placement at opposite sides of K with +0 counter­
clockwise. Parts (a) and (b) are for antimony, (c) and (d) for bismuth; (a) and (c) are for the 45° modes, and (b) and (d) for the 135° 
modes. 

of finite dimensions. For isotropic circular bars the 
dilatational and distortional wave phase velocities have 
been shown by Pochhanuner~O ,21 to depeI)d on the ratio 
of the cross section radius to wavelength a/ A and upon 
two functions of the Lame stifiness constants, Chree~2 

, extended Pochhammer's results to noncircular, normal 

.0 A. E . H. Love, ,; Treatise 011 tlte Mathematical Theory of 
Elasticity (Dover Publications, I nc., New YOlk, 1944), p. 287. 

21 H. Kolsky, Stress Waves i,l Solids (Dover Publications, Inc., 
New York, 1963), p. 5·1. 

22 A. E. H . Love, A Treati.se 011 the JlI aliJematica.l Theory of 
Elasticity (Dover Publications, Inc., New York, 1944), p. 290. 

cross-sectioned cylinders a nd to nonisotropic media. In 
the absence of an exact treatment giving the longi­
tudinal and two transverse phase velocities in aniso­
tropic cubes it is reasonable to assume that the size of 
the correction for each phase velocity would be different. 
If these corrections are large in relation to the experi­
mental errors, fitting tle plane-wave formalism of 
redundancy eight to the 14 corrected velocities is not 
assured. That we are able to do so, however, suggests 
that the corrections are not significant. Our large 
minimum value of about ~5 for k/A, where k is the radius 


