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ABSTRACT

Detonation velocities computed for RDX by use of a
free volume equation of state for mixtures are con-
pared with existing experimental data, and certain
possible implications of tne comparison are discussed.
Numerical tables of the Lennard-Jones and Devonshire
equation of state in the high temperature-highdensity
region are presented.
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A Theoretical Lquation of State for Detonation

Products of Solid Explosives. II. Detonation

Velocities and Chapman-Jouget P, V, and T for

RDx

Introdl~ction:

This is an

Assuming a Fixed Product Composition

interim report on the theoretical aspects of the

current equation of state program in (XX. It is the second member

1of the series begun with the report by Zevi W. Salsburg . A

revised and corrected version of this latter report will be issued

shortly.

The numerical calculations presented here supplant those of

Section D of reference (l). As mentioned in the latter the available

tables were not well adapted to detonation calculations, and the.

calculations reported there were unavoidably inaccurate. Section T

describes briefly the extension of the equation of state tables which

was so evidently needed. Section 2 is devoted to the present n“unerical

procedure, while Section 3

explosive RDX. In Section

future program outlined.

describes the results obtained for the

~ these results are discussed and our

l~lAnKauation of State for Fluid h4ixtures,~ldated Septe;ber h, 19s1,
issue’dby GMX-2.
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Section 1.

Tables Of The Lennard-Jones md Devonshire Fquation

Of State ;itHigh Temperatures And Densities

The Lemard-Jones and Devonshire eqlation of state has been

presented in tabular form by Wentorff, et a12. These tables are——

not sufficient for our purposes for two reasons: They do not

extend to sufficiently low val’uesof the reduced volme, and the

intervals in both reduced temperature and reduced vol”xneare un-

satisfactory for interpolation in the region of interest to us.

Accordingly, we have prepared a tabulation of the equation of

state which extends to lower reduced volumes and covers the region

of interest with considerably finer intervals in reduced temperature

and more regular intervals in reduced volume. The potential of

intermolecular force was the same as that used in reference (2),

quite similar to those described there, and were carried out on an

Internatimml Business Machines Corporation Model II C?EC combination.

The numerical integrations were carried out with Simpsonls rule and

a nominal 6JJto 72 values of the integrand. Shortening o’;the range

of integration was carried out as required so that the number of

non-negligible vallueswas always at least two-thirds of the nominal

22.
J.

H. Wentorff, R. J. 13uehler,J. O. Hirschfelder, and C. F. Curtiss,
Chem. Phys. I_&,lJ.L84(1950)
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number. Thus these results are somewhat more accurate than those

of Wentorff, et al, who state that they used Simpsonrs rule with——

15 to 30 non-negligible values of the integrand. A rough estimate

of the error involved in the numerical evaluation of the integrals

was obtained by comparing the results with those obtained by using

Simpsonts rule with half the original number of points. The number

of figures to be included in the tabular entries was decided on the

basis of this comparison. Although the last figure in each entry is

thought to have some significance, it is not necessarily a

l~signific~tfigurel~in the strict sense.

The results of the calculation are presented in Tables I - VI.

7-= ~,

number)

The reduced volume and temperature are defined as follows:

where~~~ r03 ( ~ being Avogadro?s

and C* are th~ m~lectir par~eters defining the Lennard-3ones

potential of intermolecular force. The symbols G, gl, and gm

represent integrals needed for the evaluation of the compressibility

the reduced internal energy of gas imperfection

reduced entropy of gas imperfection %~ ~

and expressions for these quantities may bePrecise definitions of

found in reference (2).3

tables of 86 , log (J#-fl

these, five-point interpolation in

in e gave satisfactory results.

To facilitate interpolation,

and log # were prepared. With

~a.nd three-point interpolation

I

31t should be noted

correct expression

thatEq. (21) of reference (2) is incorrect. The

for the entropy is
(Continued on Page 7)
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parameter & has been precisely defined by Kirkwood, J. Chem.

?hys. ~ 38o (19S0). It has the property:

{Iwd=c

-77-+C@

l,ln~ =0
M+o

each limit presumably being approached with zero slope.

Thus the error in Eq. (21) of reference (2) is

(-A% 4&~ in the region of present interest, where

close to one.

approximately

< is probably
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Figure 3.
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