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T.\ULE 1. I~coLts Ot formation of the clq)losi\'C5. 
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I:i G . Stef:ClILl:;, :\' i) i\.C Ui\,t:;ioll-S Interim l{cport PT-7 (1943). 
c EXj11o!->lVC T,;c';L"nt:y da~!-:ficd . 
• L . Sitnc), \1..\SI,) (unpublbhcd dala). 

the lil:al c.l.lcu!a lions, however, the set (9) '.\',1.::, useJ :n 
order to sir.ll,liiy the solution of the equi~ibriur.i 

equ:1.tions a ;l(llllereby reduce the machine time r..;",.uired. 
Althoubh this set is rather restricted, components of 
differin,; size (H~, C02) and with positive li of 
forma tion (:\0) are inclLded. It was found t:1~,. with 
this set of .:ompoaents the determin~;,ion of the 
equilibrium composition, given k, 11), Va, and T, could 
be reJuced :..nalytically to the solution of one equation 
in one Uiti~:lO\\'Jl . (\\'ith soliJ carbon present this 
unknown \\':lS )lco; \':ith carbon ~d ·~ I.H2 .) 

The required reference-state tL· ... v...:'namic func
tions and enthalpies of formation were taken from the 
tables published by the ,\,.,' i,,:ial Bureau of Standards. IS 

For calcu!.. tional purl',us..::;, it was convenient t.o '."ye 
the temperatun.:-depenclent data. represented Ly ,l.l,.,_nic 
fits; the functions which we used have been givt.:n 
elsewhere.~u The elH.halpies of formation of the explo
sives arc given ii: Table 1. . 

The calculations w(;re done on nDr 701 (' .:!..: 
computers. It was found quite feasihle to code," .·,i.l':;Le 

problem to calculate adiaba~ic or Eugoniot curV(;S, 
as wet! as ,:t.:tol1ation velocities. In order to produc..: 
points on ,hese curves, Eqs. 0), (2), and (3b) , (-~b) 
(for an adiabat), or (6) (for ,t Eugoniot) were solveJ 
by iteration to ubt<tin values of V and T for the desired 
S or h(=O), with the composition given by Eqs. (5) 
and the mass balance relations. The detonation velocity 
was determined by linding the point on the Eugoniot 
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1. T:!~ ct.-eet of K on D-poi 0.=0.6, 13=0.06. 

), '{;. S. Xalio'::i tu,,·.Hl ",f Standards, Selected V,,!ucs of 
Chemical Ti,,,m.Ju/II.:mi,; Proper::cs, Series II! (!oose~, '; . 

20 W. Fickdl and R. D. Cowan, J. Chcrn. P;lY5. ::3, iJ.J ;:955) . 

\':her.:: 

l::ld i:.s minir.lUn1 value; this is equiv:lld'!t :'0 .,.L:.is:jir.~ 
the C- J condition (7) with (ap/aV):; eV'lIt.:"ted \\,!l~; 
equilibrium con:i)osition. Tilt.: time rdy.r..:c.i fe::- t:,.; 
calcu!ation of one adiabat or l=ugoniot poi;,t \I':lS ',:)Ol..., 

::::0 scc; for a dctonation velocity, an aver"g\; o~ "LOL:t 
1",0 sec. 

4. EF3r:CTS Ol THE PARA:V!:STE. S 

1.1 ,,:,~el' to deLCrmil:e "he di'ect:; o~ the v .. ;';ous 
equ..J.tioll-of-state p"ra:neter::. on :,'le c,,!cuL.ted D-pu 

CLl've and PCJ, ex~!orat.ory C:llc .... ualions \('ere c<.:r:e' 
out for one explosive, 65/ .),5 I<'DX/T~-':'. In orc\;r to 
save calculating time, these were ca;r:(.,. vut undt.:r the 
assumption of a fEed product composition resu:Linc; 
from the following decomposition equation : 

(11) 

FIG. 2. The eiiect of.j on D -pu; K cho~cn to mJ.!ch (;;..::)(;::-~:;.c..:::t::.l 
D ,.1 onc pvill~; <:<=0 .6. 

A s",: of geometrical covolume vall.;.es was US(;U, :llO.:;;h 
wi.h llxed composition the relative sizes 0: t:-:c i.1c:
vidual k; are unimport:lnt. The. other par.:.meters \':(;:c 
varied from the values 

a=0 .6, #=0.06, 1;=30, 

W:11C11 were iOUl~J to give a')l)roximat~ .lg ,·c.::O' "'. . h 
:'he experimental D- po and pc.r . The rcsuh,; u'- ... .: 
calculations are sumn~(irizc(i in l'igs. 1111:-0-.:;h 5.2• 

Viewed frum the standpoint or attempti;:", to rC;l;-v 

duce experimer: •. J data, the effects 0: (:\! ;):.L:i:C:(;;" 

~l 'rh\?~c para.lnCll.!r sludies ~i(:·~r l~rorn the 1In;:.1 c~:.ktl~.~~: >P." '~ 
t~.,,~t i..~cy usc.d it rnor<: inc.CJ11p::e:-;si:)jl.: cti\.lL..ti~r: ()f,::':.~~.: :'~!r c.,:r. 
.. L.:lt ,\"l11Ch was 11:_ .. ,,\' :tdOlllcLI :lIl(l u::;CU In tr.(: !~1::'::' ,-

.':'. '!'his i'h~adcru cl-Latio:l of stale \\'3$ L~~scd 01i :t:l! " 
tiun between the static 1:1(;"SUr(;r.kn~5 oi P. W. Uri,;"'r: .... _. ·v~. 
;\m. Acad. Arts Sci. 76, 55-S7 (19-iS)] ::.nd Thol:l"5·:"C~::li·0i:-"c 
calculalions made by R. D. Cu\\'an al thi:; laboratory (t:r':)~J::shcc 
resu ts) . 
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