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FINDING VOLUME OF SOLIDsS
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m— K, = m (4)
“his expression was obtained as an approxima-
u to the smallest valye of m that allowed X
o full to zero on —g < P <o, assuming
. K K" The condition that X drop con-
mously to zero on P < 0 may be regarded as
n ‘instability’ condition. It is satisfied auto-
wically whenever K, > and C < 0. It is
~ot considered essentia] for the purpose of extra-
Jlating on P > 0, but in the absence of any
ier guidance, it seemed to be a reasonable
iterion for relating the two adjustable param-
“rs say moand C, when K, and C' are both
“ositive. The idea that m should be near the
mallest value that allows this instability fol-
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ws from the feeling that the condition m >
4/, needed to avoid a singularity on P > Q i
s case, is likely to give an m that is already
o large to be a correct limiting value of
‘K/dp as p = op.

When K, < 0, as for vitreous silica, many
wrmulas including those of Murnaghan and
Keane necessarily predict an instability (K <
Ton P > 0. Although this may not be a great
{tastrophe, and could even be represented as
«lvantageous (because an actual material with
X/ < 0 could be presumed to undergo 3 phase
Tinsition, through which the extrapolation
‘iould not be continued analytically), it is in- K
‘resting to note that the present formula allows X’; ==
1h an instability to be avoided by choosing
+ sufficiently high positive value for (. This
* illustrated in Figure 1, which shows K/K,
msus P ofor three different values of C with
A= —65andm = 1. The value K/ = —6.5 (7)
Pplies to vitreous siliea, [MeSkimin as cited by
lnderson, 1961].

Fig. 1.
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V=exp [ - f
CoyPression EqraTion l_
The next task is to relate the volume » to the

"sure, subjeet to equation 2 and the defini-
mof the bulk modulus

dV—1+A+mP—

where the constant of
determined to make K=K, atP = 0. From
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Determining the value of C' that en-
sures reasonable behavior of K on p > 0 for the
anomalous case, vitreous silica (K¢ < 0) (see

Let V = v/v,. Then

K/K, = —VdP/adVv (6)
As an abbreviation in equation 2, let 4 —

a(K/ — m). Then the integral of equation 2 is

ad
P+ a
M

integration has been

(1+4+d}1:— “Aﬂ
y m P+a_l
(8)

The evaluation of the integral in the expres-

sion above, subject to J — 1 when P = ¢

K= —vdp/dv (5)

a
{[rrz[’2 + (1 + A4+ amp + a]

[4(1772 + 2mP[(9)'* 4 (1+ 4+ am)]
N —— L T U+ A+ am)]

dam — 2mP[(g)"* = 1+ 4+ am)]

(Given in Appendix B), gives us

(14Ad—am)/(q)1/3) 172
(9




