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Tasre II, Experimental data for explosives.

Sxplosiv Detonation velocitys ’ -
E“;ln)d‘ ‘ D =A+DBpo, (m/scc) pgg.:;;ll}e" prgssn{e'
density for pey | A B (Mb) (Mb)
RDX
pa=1.800 251§ 3466 0.398 0.341
Ci.aH. 200N ¢
po=1.748 2785 3233 0.378 0.316
78722 RDX/TNT
po=1.755 2702 3193 0.382 0.317
65/35 RDX/TNT (0.286)¢
pa=1.713 2073 3127 0.358 0.292
TNT! :
po=1.640 25060 2799 0.226 0.177

s Reference 24,

b Reference 13.

¢ See text.

d Explosive presently classified.

e Reterence 14.

! More work on the TNT D —po curve is in progress,

and transmitted shocks, respectively; the subscript 0
refers to material ahead of the shock. (All velocities are
referred to the material ahead of the shock in question.)
The value of R need not be known accurately, the so-
calied “acoustic approximation” R=1 giving results
correct to within a perceiit or so. However, we have
used values of R obtained by calculating shock curves
for the detonation products.

The measurements of bes and D—p, were taken on
explosives of slightly differing composition and density,
so all the data were corrected to the composition and
density values in Table II by means of an error expres-
sion obtained by diffcrential analysis «° 713) with
R=1, and by making use of the experiziun.ui depend-
ence of D on composition and density:

6Uss/ Use=—0.868p0—0.00236(% RDX), (14)

in which U, is the experimentally measured free-
surface velocity. All pressure values quoted in the table
are believed to be accurate to 1 or 2%

In attempling to determine a set of equation-of-state
parameters from this experimental data, we started
with a set of “geometrical” k; (Table IIT) based on mo-
lecular sizes estimated {rom both virial-coeflicient data
and spherical volumes from bond lengths and van der
Waals radii. Using these &; in preliminary calculations it
was found that a=0.5, =0.09, x=11.85 would give
D—py and poy close to the experimental values for
65/35 RDX/TNT. However, the agreement for other

Tasir III. Values of %;.

ki
Source Ha CO2 Cco H:0 N2 NO
Brinkley-Wilson® 153 687 38 108 353 233
“G trical? {' 1800 670 390 360 380 350
COmELHICR \2133¢ 7940 4622 4267 4505 4148
Least squarcs 2133 6407 3383 30636 6267 4148

a See n-fercnces 9toll.
Original set, chiosen so that kco would be about the same as that used

by Brinkley-Wilson,
e Scaled by the average « (11.85) from the determination of all of the

kobs (sce text),

D. COWAN AND W,
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explosives was rather poor (Fig. 6). A least-squares
process was thereiore &.rru,d out (with this same «
and ) to determine a set of k; which would give the
best agreement with all five explosives. Since the
calculations indicated that the reaction 2CO—CO:+C
(graphite) shifts appreciably to the right as pe i;
increased, we allowed points of different py for th
1¢ explosive to enter the least squaring on an g,qL“.
weight with those from different explosives. Accord-
ingly, the least squaring was carried out as follows:
Using a guessed set of ki, a value of k=«>_ x:k; was

determined at four loading densities (1.2, 1.4, 1.6, and
maximum) for each of the five explosives by adjusting
k in each case until the calculated D was equal to the
experimental value. If we designate these values of %
as kous we then have a set of 20 linear equations for the
set of &;:

Ei(x{)rki= (kobs)r, F= 1,2,' --20. (15)

These were solved by least squares for a new set of 4.
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I'16. 6. Comparison of calculated and experimental D—py curves

for “geometrical” £i; «=0.5, =0.09, x=11.8516.

The first result of this process was large negative
values for ks and kxo, probably because H: and NO
were present in such sm"dl amounts. Therefore the
equations were solved again with these two covolumes
held constant at their original values (multiplied by
the average x from the determination of all of the kgys).
Table III contains the resulting %;,*® together with our
“geometrical” set and the values obtained by Brinkiey
and Wilson.

In T'igs. 6 and 7 the calculated results for D—p; are
compared with experiment for both the geometrical
and the least-square k;. (To avoid confusion, results

#In a preliminary trial of the least-squaring process on three
explosives with @=0.6 it was found that carrying ox.t the entire
lca.:.t-squarm\., process a second time (starting with the &; produced
xrom the first least squaring) produced almost no change in the

It was also found that the rather sizeable change in %; from

‘al geometrical set to the first least-square set produced

wmpuh.uon changes of at most a few percent of the original mole

fractions. Since the determination of so many Aoue is rather

cxpensive in machine time, the final least squaring was started
with o2 &; from the above trial run and was done only once.
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