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FIG . 9. LoS-lo~ plot for isothcrmal comprcssion of some 

alkali halidcs. Data from Ref. 6. 

"~:~{23 

R~~~~ 
0 .4 '------------------====---1 
FIG. 10. Log-log plot for shock comprcssion of water. 

Data from Rcfs. 13 and 23. 
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FIG. 11. Log-log plots for shock compression of several 
liquids. Data from Ref. 13 and Table IV. 

tion of void space in the liquid is in excellent agreement 
with 'the Eyring theory of holes in liquids.22 

Figure 11 presents log-log plots for methanol, ben­
zene, and carbon disulfide. Additional shock compres­
sion data, using the aquarium method,!' were obtained 
in this sturly, and the results arc given in Table IV 
along with those obtained from the log-log plots. Again, 
straight lines characterized the log-log plots at high 
pressures. 

Murnaghan Equation Comparison 

Finally, it is of interest to compare Eq. (13) to the 
:'Il l1rnrl~imn eqll'ation of slllte23 derived from fLnite 

2% 11. Eyrin)i, Il. J, Stover, E. M. Eyrin~, and D. J. Hendcrson, 
Slnlislicai Mcclrnllics nml DYll(llllics {John Wiley & Sons, Inc., 
KclV York, tCl l,e puhlished) . 

21 f . D. Murnaghan, Finite DeforIJlG/io" of all Elastic Solid 
(John \Viley & Sons, Inc., New York, 1951). 

TAilLE IV. 

A. Experimental data for shock compression of four liquids. 

Liquid 

Methyl 
alcohol 

Carhon 
tetrachloride 

Benzene 

Carbon 
disullide 

Sht,ck 
velocity 
km/sec 

5.50 
5.30 
5.34 

4.20 
3.29 
2X'i 
2.1 8 
1.93 

4.:;9 
4.59 
3.16 
2.77 
2.47 
1.97 

3.1l3 
3.7:; 
3.6.1 
3.2<) 
3.11' 
2.70 
1.91 
1.90 
1.65 

Particle 
vclocity 
km /scc 

2.·+6 
2.30 
2.42 

1.93 
1.:\6 
1.10 
0.605 
O .. WO 

1.92 
u;x 
0.(1)0 
OJ,iO 
O.5()() 

0.211 

1.28 
1..16 
1.12 
1.21 
1.(,8 
OJ,,, 
0.30 
0.28 
0 .19 

p 
kbars ;'/;'0 

107 0.':;':;2 
<)(, 0. S(,6 

102 0.546 

12') O.S·12 
72 O.SI\S 
SO 0.(,14 
21 0.712 
12 0.7<)8 

7;, O.SS I .,. 0.:;')0 ,., 
2S o.mo 
i(, 0.7SS 
12 0.774 
4 .8 0.8.:8 

62 0 .6(,6 
()7 il.() to 
SI 0.1>')2 
So 0.6.12 
.1-.1 i.G6Il 
21 0 .7(,7 

7.3 n.M3 
7.0 0.SS3 
.J..O O.KSS 

11. Illformation for log-log plots of liquids used. (Sec Fig. 11.) 

Liquid Pi (khars) UV'/l'O 

1['0 2,\.3 (l.l:; 
CC!. .l.O7 0.11 
CS, ·HO 0.02 
Cc. If r. 3.H 0.0.; 
('If,OlT 8.(,1\ U.1O 

• ITigh·prcssurc rct:ion where straii;ht-l ine resulls. 

strain theory, namely, 

110/11= [l+kPl(Ao+~}lOnlk, 

·u 
7.') 
S.6 
(, . 1 
5.1 

(23) 

where Ao and }l0 arc the Lame elastic constants, and k 
is a constant which was assumed to be 1 from the 
"(drastic) assumption that A and}l arc independent of 
po." Equation (23) becomes identical with Eq. (13) jf 
onc assumes that a= I/ k and p.= (i\o+}llo) / k. ~Iurnag­
han also points out that as 11 -rco, p -r - (:\0+ 5J.<o)/k , 
and that the medium in theory wouid support a hydro­
static tension of (Ao+}}lo)/k before rupture. This i~ the 
force required to overcome the cohesive forccs ef the 
medium, and onc can conclude that the assumption of 
p,= Ec/vo= (i\o+}}lo)/I~ is not u nrca,;oll:tll le . On the 
other hand, out:tining good workable values ior k has 
presented some diJ1iculty; nd el11piriCll v.dues arc gellcr­
ally used. From the values of It given in T,dJic r, onc 
observes that the rough assumption of 1.= ~ is quite good 
in many cases, out is also seriously in error for many 
cases compared to tLe prcsent \\'ork. The fact that the 
present theory yields an equation of state of the ~al11e 
form as that of Murn:J.ghan, however, lends support to 
the validity of the present theory. 
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