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FIG . 9. Y;,riation oi C- J composition with loading density ior 

65135 RDX, TXT. For the gascou, components the orJino.te 1" 

is the n101~ i;-acti",m Hli}!!); i+O:- cJ.rbon, x is n4 / ... "'·c, the ira.ction of 
the total amount of cubon whieh is pre,ent as graphite. 

Thus it appears to be unlikely that the large disagree
ment b~t\\'eell the calcul.lled and expcrimemal PCJ for 
TXT el.l1 be due to having the \. i'ung "/* for graphi:e. 
Although this disJ.greement remains um::\plained, 
several calcLbtio~,s were done to see if :1. set of IXl.ram
eters could be fOU:ld which would produce agn;ement 
with the experimental data for T~T only. It was found 
tha t with a= 0 (0 and K being adjusted to n,~,tch 

experiment~.1 D - p,,), the calculated and experim,::ltal 
values of PCJ for Txr agreed to within 2%. Agreemeat 
could abo be obtained by taking a=O . ~5 and J.ssumin;; 
that the graphite was present in such a finely divideu 
"tate that its heal of iormation relative to that of the 
bulk mau:ri .... l wa" + 20 kcal/mole. However, both of 
these assumptions produced seriolls disagreement with 
experiment in the case of the other four explosives. 

Table VI compares C - J quantities calculated with a 
number oi different equations of state. With the 

TABLE V. Adiab3t and s!"lock Hugoniot through lh.: C - J point 
65135 lWXjTXT (Pv= 1.715 glee). 

..-\l:i"J..b~t Shock HUC:uniol 
VII', p ..,* P R(Eq.13) 

0.600 0 .5316 2.98 0.53·1-!' 1.259 
0.625 OA710 2.96 0.·H23 1.202 
O.uSO tJ..' 1'}5 2.94 0.'~201 1.151 
0 .675 G.3755 2.93 0 .3757 1.104· 
0.700 0.:)377 2.91 0.33i7 1.063 

0.725 0 .. ",)50 2.90 0.3050 1.025 
0.7-13 (Cn (J.2~·:~3 2.89 0 .28+3 1.000 
0.750 0.~765 2.89 
O.SOO 0.2297 2.85 
0.900 U.IM6 :U)! 
1.000 0.1227 2.76 

~.2 0 .G7·16 2.69 
1.4. 0.( ;C)5 2.62 
1.6 IU.1.:'O ::!.s.::. 
1.8 lJ'2W 2.50 
2.0 U.()201 

exception of I),lL~rsoll's, till!::iC (;C.U .... llO!'lS uI .:)tLLl~ ~:! 

cO!ltain some ad~llst~~')I~ p~L~·J.nletcrs \':!.ic~. :1~\rL: bL:~n 

ev:JllL.,l'J with the aid or. eXpl!,ilr,,;r.l~1 f)-PJ (!"',, . 
Tile wiele variat;c,n in the c:'..1Clllatcc D- p, :"(: ..• ::0.i . 
(~, . .; in lar~e part to difiercnci.:5 in th: <.:x",-::.n,,::t:.., 
data obtained from v:trions SO~l:·e<.:s. S:ncc tJ:e C.kU\l.ld 
:)ressure dep.;t<ds strongly on 'eLL dc·:O;l:1.tio:l ve!0c:,y 
C~i::e 2q. (17)], comparisons al'c peri .. c:)s ];10.''; :..r,.;!"u
Jlriately bascd on the PUi'ely thermcdy,u!":li( (.'Ja . l~it:'-'., 

"/" and a'; than on the hydrociYllam:( T)rL:,,~\.!n .. C"o .. 
any bas:s the dal:. in T;l.h~.; VI ar(; l:ot:tL~e ;;'J:linly 'u: 
varicty Lther than consi~tency. nowever, the {.;oSt 
<.:xtreme V<.d·Lh':S, namely, those due 1.0 Coo.~, "::::.ldi:uL, 
a:lc; Paterson, are associatcd \\":th equ",tio!ls oi !'.::ltL: 
SUL:' :.hat (aE/ov)r= T(aploT)v- p is [;(;,0. TL;:; 
these ec,uations do not prov:Qc for <.;.ny pOlc:'.t!:l1 (;j1,:..'y 
0: n .... olecular intuaction; this can ha.rdly be physicai.y 
accur:ltc sinc~ the densities COl .... cC[!;.ec. a:',:; ,,;rc..;.t..:r 
than those 0: the undc:ton::.ted solid explosive. Th.:; 

TAllLJ:: VI. Cum;)arisoa of ea!c"L.wl" C- J qu:..n::ti~s 
. (Po= 1.G glee). 

EXI,lo· D( ... I T 1> "t}·T':-;:.-,. (.:* 
M\'C Source se,,) dDldpJ (OK) (:-'.l;) \.l;'jj (F:1.29 J 

. ~ .. ,~ ) ..... l. ~ i ~ t;::.l P.C(IO ,)·:':'0 O.:!65~ 2 .'J..;u o,,)~ 

jhq.f.,':" ;':'1,:;] 3250 2;~.() 0.27.1 '2.7'1 (J ., .. /J 
-:.. .;, ,1l!y.\Vilsonc 75:;0 3120 :~'=;70 u.:!l:-; 3.! 5 OAf) 
CC.Oi>;.U SO·1O ~357ll 5750 O.25S .:LlH ........ O .• A 

TXT l':x!)c:imcntnl 6:::':0 ~SOO a.I(,S!. ::".: .l. CJ.\" 
Th:s J)i.1pl'r (1~1)·1 31:!O ~/'15 0.11)6 2. "' .s (J.';'~ 

}!ri.lklQy.\Vibono i21)(} . (;00 31;0 V.l i' .... : 3.7;) 0.30 
Co,,',·J 7030 ........ 3(",0 .~ ]';11 n.: .)2 ".10 ......,(J.:.:..! 
(\J.ldirr,bo (,()(..u :!, (I 40.)(1 ),21.! .:..St) (;.I " 
J (Ir.L"~:-1'1 ilh'r t 7·~~d 52(.C) .UOlJ 1).1 is ·~.l ~ O . .-

L :I;-;;'} fikil:t- (I()SO .3".(1) 22:'0 ().11)5 2.(1(, 0.21 
.... :..~r,5oJ:h 67~0 J.lIO 3~OO V. j 2"1 4.1)1 1..:!6 

"" S{,rllt' of d.l· r:.triC'fi ~rc: tJP!jroxim,a.tt: onI)', ;i:vo!','iI1J,:" r.ra!1~l:c~: :ntl':;Jv!~.
liLI1 0:- cxtr~:rJ():~ltion 'fom Cbt;:l ior (Jthcr l(J3dinrr o('r:::iitil.:::>. 

!J Estim;...tc"! irom the valucti in Table II with tLc 3.:d uf (1 7) ...:.;:~ u~;-
c3k,:j~tcd v.t!'i:..tinT\ of ..,.~,.-1 with p~. 

o ~l:C !'{;j'l:n::icc 10. 
I! ,s(,C :cfc.:;l:"l.l':c 2 . 
° See rcic;'t;;'cc ..;.. 
! See :c:" c.::(;:1CC 3 . 

Ii: SCc :I,:i...:re~ce 6. 
1. SC.:! n.:ference 4. 

obviol..S result is excessively large the:-m:.:.l er;tr~i(;:;, 
hell":':: t~e high C - J temperatur.::s calcu: .... ted by 6.::;(: 
a.t.., hor~ . :>iJ 

In ~ummary it nmy be :In.:d that the .';'istiil!,o\\·s!,;y
\\"ilson equation of state j::; pcrha~:l ... s sa~isLlcco:'Y ,~;; 
any which has yet ul!cn propos(;d, insoi:u a~ a:';L:cmc;) t 
b~L\Veen calcubted results ~,nd ":xpcl'iILe;,,a! (;: .. <1 i . .; 
cO:lccrned. However, its calculated v:...!ue ;0:' l!:-: C-J 
pressure oi TXT ;caves a good deal to IJ(! d,·s:r.::c1, :L,u 

it i"laS other un .... ttr:l.ctive f<.:a1.l!l"c,; as \\'(;;1. The ;·es:., .. '; 
obtaind with the .;come,ric:...l I~i (Fig. (»), and tll..: 
rathc:r di ';creIlL set of k i (Tabh:: III) rcclt.ircd to ~:\'<: 
agreement with experiment, ;nc.iL",i.: that .J pri.'ri 
estim:.:.tion of 1.he COVOii.1l11l!S is likdy to ue u:;","~!"i:J.":l.ory 
and exte:1sive least. squaring togl!:~~cr \ViJl 41 llc~il:O~:~l.~ 

"" .. : -:-lemal data would be required i()r t 1(; :a~rod:....:· 

tion of any new chemic:..l con: .. mcnt::. i:1:0 the cIctona-

..(J S. R. Brinkley, Jr., J. Chem. Ph)'''' 15, 113 (19·~i). 

'.:ion P:'-OQ' 

0: .sc! . (1/ 
i:1 P :'S T 
:)hysica! 1 
u. ':;~[:.t(;, ~ 

voll1m(;s. 
rrhis tlj 

i:.s U;:;(; 13 
tho:;(; inc! 
and tc i':' 
those exis 

T 11 E ] 0 

--x this 
- study 
rot~ting s 
s()u,ces. '1 
!1r;;~-orde:r 

the: sectOi: 
:O!'f'!1 :5 a.. 
eql:.::" tio!::; 
cic!1eral g:i 

reef::!,. _'
bi::~(:on r 
11-.<.: :.-ceo:-:-.) 
p..;.per w: .. 
t~(l:c2..1s. 

Ii, in :. 
s t;ltc LO :1C 

to tJ:t: ~L1\.! 
rl·comL:I::. 
phoLoly/.:n 
v<.:n!l!"tly: 
Ji~:lt. ~'~~~i (1 

wi:! \".:!.;.v :: 

010 Con~~<:Jt 
Rc;~ .. rL':; C, 

. X .. t:J:l':. 
1953-1')55. 

; P;..:,:;~::t 
:,!::,s5;tchLSd 


