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ior Ul1ly ,h,ee explosives arc shown ; i.he others an:: 
qu.l!:tativl:ly ,,;111;1ar.) It. can be seen tL .. w:th the 
kast-squarc k;, i;,irly good agreement is obtaincc: . The 
values of t he paramcters thus determined are 

0:=0.5, 

13 = 0.09, 

,.;= 1.0, 

k i= least-square set, Table III. 

(16) 

Th,; C- J pressures ca:culated with this set of !)ar;';'nl
eters are compared with t he experi:YrI::-"al va~ues in 
Table IV. The variation of C- J ~(: . . :.)er~..u.l:·e ~md 
presslire with loadin,; density for tL"" explo~ives is 
sho\\'n in Fig. 8, T:~e calculated variation in C- J 
composition with loac.iing density for 65/35 RDX/T~T 
is shown in Fig. 9. (The compositions shown may not be 
physically meaningful, but the figure does serve to s::ow 
the types 0; equilibrium shiits predicted by our calcUla
tions.) 
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Flc . 7. ComnJ.rison oi calculated and cx")crimcntal D - po cucvcs 
for least-square k,; a = 0,5, i3~0 .09, ,, = 1. 

Table V gives (for 65/35 RDX/TNT) some: po::'.ts 
on th.: adiab3.t passin6 through the C- J point, ",nei 8.:so 
pain ts on the shock Hugoniot for the deton", tion products 
which ori ::;inates at the C- J point. It can be seen Lhat 
for ali ~)ractica l purposes the adiabat Rnd shock curve 
arc identical over the region which can be stu ied by 
the in tefaClion of plane detonation waves with station
ary metal pates. 

6. DISCUSSION 

A" ca n be SeC!1 from Fig. 7 and Table IV the a~reemel11. 
with cxperiment is good in the case oi D vs po, and, with 
the exception of TNT, iairly good in the case of PCJ . 

The cI:sagrecment between calcul:.t.tcd and experimental 
PCJ for 1'i\T is rathu large. Perhaps a more enlightening 
comparison of theory and expci: ,;lC nt2~ can be In de 

Z.J A similar com;->arison c;tn be made for a iJuantity 

a'"" (uE/iJPV)p- l= {(-/+l)/(1+d lnD/d h:", , -

discus;.ed by H . Jones [Third Symposium on Combustion and 

--- ------------~----------------

c-] 1";:'l::';su!"1.! 
(),1i» ~/·r- ',IV 

E:q,cr: - Ca!CII- l)!~·;·(·r- E,., c.' ,. ( , .. !:u-
EXiAu::.i\"c llkilL.d L...:.~~r.l ~IH.':(! c .. ,·, .. ~l !~l;"L'J !~lt...:d 

RDX (po =1.800) 0,341 0.3·138 72 . 2~'~ J.C5 .! .I.I\JH 0.cJ.~~7 
C3.;.tf-I6.~06X:',6 

(po = I. ,·;s) 0.31" O. 3:~'1 +1.1 ~,~ ~ . 'J·l 2/)v~ 0 .0(,33 
RDX /,':\':' 7S/22 

(po = I. 755 ' 0 ,317 0 ,310(, - 2,~(/: 2 , ':;~ 2.;,).)1) 0,0,,;5 
65/35 RDX/T:\T 

(po=1.71S) 0.292 O.2w·U - 2.8 l;{ 2.7v 2 .:-, ~, (d}!~·~!\ 

T:\T (po =I.MO) U.177 O,2066 i!(dJ'l~ 3.·l:S 1.~ . ..) v"d7 

with a c;.ur..ntity relalCd to the adir..Latic con;p:'cssibility: 

(17) 

[This expression can be obta:ned :from Ec!.:>. (7) a!:d 
(10) by neglecting Po.: The valu..:s 0: y' otr"""i;:cd rro;n 
the experimental po, D, and p, tG~dher w;lh the 
calcul2.ted values of ~/ and the calcuhted ir2.ct:on or 
total volume occupied by graI)hite c.re s;lOwn i:-, Tab~c II,.'. 

It can be Seell that both c"lcubteJ and eX'Jeri:nemal 
"("5 have a I:linimum as ,. iUllctiO:1 or the perce:1ta,::e 
of RDX. This is probably due to the large "(* of carbon. 
As the percentage of RDX decn;ascs, "(* ~(;!1d5 to be 
lowered by t.he decrease in pressl.!!"':, but this tend.::ncy 
will be overcome by the increase: i1. lbe ~mount of 
solid carbon present, if its ~/' .. is sUiiic;'-.~dy ;Ii.;!l. '':''h:':5 
it mi~ht be expected that increasing the "!'" 0: the s()lid 
carbon would increase the calcubtul PCJ :0r '1':\1' 
more than for the othcr exph;iv(;s .. -\ccor":i;lgly, sume 
calculations were m2.cle with t~:e :e::,s cO~l")ressibl<: 

graphite equat:on of "tu.tc:,"1 whose "/ .. t ~;'e T);,T 
C- J point is 10.1 as comp;..rtd \\'11:1 5.65 :0:- our 
graphite equc.::or: oi state (2j. Howcvc:r, tt1is n..ised 
the "/* of the product mixture by only 3% :"':1d henct 
lowered the C<.I.lculated POJ for ':;.'::\T by v.:ly 3~~c, 
while at the same time lowering t he Ci ... :C1.:';~ :ed PCJ ior 
65/ 35 RDX/T~T by 1%. 

F:c:. 8. Chuplnan-Jouguet ~)r;':$Su!'(; ai'll! ~\,;":·j (:r:..t:L:·C C~:\"'L; .. d:J 

wilh the £i~:~l set u:' p:':. r:..: nll.:~l:'r v~~lLi~:)J (16) . 

FlameandE:rI}losio)!.PItt:'WJJ~Cila (\Vi!:in.!ns~r.d \ri.. . ..:~::$, 1~~~ir:lor(' 
1949), p . 590]. The agreement is ;tgain :;in:[ul::~I)' noor in :h<.: c s~ 
of TXT. -.-


