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may bc pictured as fo11O\':s: The value or h. m::y Ix: 
ch"i>,.;cd to ra isc or lower the D- po curve withouc 
greatiy ,-hang: l:g its shape (Fig. 1); {3 may th..:n DC used 
to ch:u:ge its ";'ctilC and slope, while 1\ is varied so as 10 

preserve a given \'alue oi D at one point (Fig. 2) , 
Then thc c.l!cuhted C- J pressure may be changed by 
varying (I, \\'it'1 ,3 and K always adjusted ::;0 as best to 

m<1 tch D- po (Figs. 3 and 4). Alpha also has a consider­
able cfi'ect on tbc C- J tempemture (Fig. 3).c~ 'L_J. c 
exist no accurate experimcntal data on ToJ , but it. is 
noteworthy that t.he T CIS po curve for a=O.-±5 is similar 
to that obtained :1.t this laboratory from prcJimin<lry 
C:1.1culalions with the Lenn:trd-Jollcs-Devonshire Jrec­
volume cqua 1:, ot state.23 
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FIG. 3. The ei"ject of ct on p ,'S PO and T uS PO; {3 and" 
ch05en to match experimental D - po. 

In order to gai n some idea of the effect of the carbo:l 
equation of st<lte, calculations were made with t.he 
assumption th.d. the carbon retained its normal volum-:, 
and also with the 1.\\'0 equations of state for carbon 
mentioned earlier. 1o ,21 The results are shown in Fig. 5. 

5. RESULTS 

Jly assuming a fixed product composition and varying 
the p:Hamcters :l;i described ahove, a set of value;; for 
(I, (:3, and h. was found which gave results in good 
agrecmc::, with e.\jlcrimellt for 65/35 RDX/TX'l' . Ie 
was found that ,,:ilh equilibrium composition (and the 
"geometrical" k i discussed below) a not very difi'"rcnt 
set also produced good agreement. The question of how 
well a sin;;\(; set of parameters could be made to serv.:: 
for several explosives was then investigated . 

The experimenta: data used were measurements of 
D- Po and of PCJ at maximum loading density for a 
group of !ive related explosives. These data are given in 
Table II a:1d wcre obtained as follows. 

)feasuremcms of the detonation vclocity for 
infinite di[Lmeter, D"" were available 2,1-26 for each 

2Z Such e(:~cl~ (':1 Lhe calculated pressure and tC:J1[l . ,.lurC are 
also shown \;y a sui1.~ ,.,.i1at similar equation of state used iJy Cook 
ct ai." 
~ \\'. W. \\'00(1 '!I(; \V. FickctL (to he pubJished). 
z: t ·;1·l;:.J ,li, ;-[ c.in, j:"'1CS, ;-bl1lz, ,\..,! rrizar (LA::,I, ), 

unJnJ,li,d:("(, ('on:munic,tiolls. 
Z,. Co" l.:'.;-L '::, B,,:'(, and JIull (to be pul,bh<:d). 
~, CanlplJ~Il, :'laiiu, and Holland (lO be puLli:;hcd)., 
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:'IG. 4. The efkct of 0: on PCJ (,00= 1.715);,J aE" ,: c"osell 
to maLch <.:x"aimc:ntaJ f)-pu. 

e::p:osive at two densiLics, po= 1.2 dec :t~,(! the !.:::2;ht;st 
Po o]nainable by prc:ssing or casting. (V.l!c:es of D", 
were obtained Ly firing charges of di!':e[(.,:, di,.:11d~r Ii 
ard extrapohting D vs 1/ d.) It \\,::5 8.';~ ,",n~(;d on tr,e 
b:J.sis of previous work, both ",t this !:.:ooratory a;-;d 
else\\'here, that over this r:lnge of 10:J.cir.,;o; (kr.si~:' D vs 
Po could be represented by a str<:i,:;!Jt lin.; ·-"':t!:~n 
exp.::rimental errorY 

r;:'he Dural pr.;ssures in Table II were obtaiu:G :rom 
measurements of shock and free-surface ve~ocL:cS 
in ::::L:,.l plates driven by the appropriate explosivc.13 

The c:q osive C- J pressure Pi is given i:l :crms of the 
metal pressure PI by the matching conditions at the 
H .E. -mctal interiace: 

where (13) 

The subscripts i, Y, and t rcf.;r to the incident, :\;;~.:;ctcd, 
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FJC, 5. Effect of the graphite l!<]u;:ciGT: of st:,(c u:-! lJ - Pc.: 
A-inconlprcssiblc, B-.;r3.pl:itc c:quatio;: of st:'.~~ :.:;:;c"-~ : Ii. U~(: 
:):l:.:~ :n..:lcr studics,21 C-gr~phi(c CqU:lt:0:-~ c:' S~2.t(; t:;:; .. \.l i:: tb:: 
1::" . .:::kulalionsY :\11 curves arc ior o:=\!.u, ,)'=0.06, ~~30. 

:,: 'l'h:'$ a~sun1ption is being snhj..:ctl!d to iurt her in \,t.·~ti~atio; .. 
\\'hi:c the l'xpcril11\!1l1.11 :!clon:uil)!l n:;"citic:; in T.,:,\; Ii .. ::ty k 
';\,:,ject to slight revision, it is Ldicvctl ~k.t th~y ar~ '~';Cli:,:tc to 
wiJlin ±50 m/:;cc auovc po= 1.2. 


