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T.HJLi:: II. Expcrimenlai data for cxplosives. 

Expl,v.i .. ·c 
:In.1 

den~ity iot pCJ 

RDX 
p~= 1.~00 

C,.:1I,.,O.·X,.6u 
pn= l.HS 

78/22 RDX/TXT 
PI)= 1.755 

65/35 1m X/TXT 
p,; = 1. 715 

TXT! 
po= l.()..IO 

• Reference :!.1. 
b Rc:"t'rl'J1CC 13. 
c ~cc ~cx t. 

])cto:L,tion v ciocit }'A 
D =A +LJpo, (m/~cc) 

.·1 B 

2515 3'*66 

2785 3233 

2702 3193 

2Gi3 312i 

_J60 2799 

d Exnlo;:;ivc pre~cntly c1a.s:<iied. 
('I Reference 1·1. 

Dural 
pr:"::i.";llrcU 

(~;l» 

0.398 

0.378 

0.382 

0.358 

0.226 

f ~lorc work on the Ti\T D -po curve is in progress. 

C-J 
pr~;S'''llrC(l 

(_ILl 

O.3'H 

0.316 

0.317 
(0.21)6)0 
0.292 

0.177 

and transmitted shocks, respectively; the subscript 0 
refers to material ah(;ad of t he shock . C\1l velocities are 
rcferrcJ to the mate;'ial ahe~,d oi the shock in qucstion.) 
The value of R need not be known accurately, the 50-

called "acoustic :1.pproximation" R = 1 giving results 
correct to \\'ith in a pcrcelit or so. However, we have 
used "alues cf R obt:1incd by calculating shoc.- curves 
for the detonation products. 

The measurCIn(;nts oi PC' J and D- Po were taken on 
explosivcs oi slightly ditTering composition and densi1.Y, 
so all the data were correcteel to the composition a;ld 
density valucs ill Table II by means of an error exprcs
sion ob tained by di,-:'cn;ntial analY. :.- with 
R= 1, and by m:1.:.jn" usc of the ex;, '1':", _ ., Jcpcnd
el~ce of D on composition and density: 

QU/./ U/.= - O.860po - 0.00230(% RDX), (14) 

in which U/. is the experimentally measured free
suriace velocity . All pre~sure values quoted in the tab le 
are believed to be accurate to 1 or 2%. 

In attempling to delermine a set. of equation-of-state 
pammeters from thi" experimental elata, we staned 
wi t:1 a set of :'geometrical " k, (Table III) based on mo
lecular sizes est;mated :rom both virial-coeilicient data 
and spherical Yolu!11<.:s from bond lengths and v an c1cr 

\\'aals radi i. using the!:ic k, in preliminary calculations it 
was found tha t a=0.5, fJ=O .09, ,,= 11.85 would give 
D- po and PCJ closc to the experimental values for 
65/35 RDXj T:\T. However, the agreement. for other 

TAllL}; III. Valucs of hi . 

k,' 
Source I!, CO, CO IhO !'\~ 1'\0 

Brinkley-\\' ilsonn 153 687 3S6 108 353 233 
I l~,Ot 6iO jljO 360 380 350 

"Geometric;.] " \2~3J c i9 .. 0 ,jG22 4267 4505 4:43 
Least sC]t;arL; 2i33 MOi 3383 3636 G267 41-18 

• Sec rtf Cicnccs 9 to 11. 
b O;-j~ir:al :o"N. -I. .sen so that I..·co would be about the same as tLat u~cd 

by Brinkley·\\· .. ,Ii. 
e ~C'ulcd by the average " (11.85) from the determination of ail of tlic 

kolA (.ee text). 
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l:xplosivl:S \\'~s m:ha :)oor (Fig. 6) . . '_ lc:~.~~ - :i. ~ua~,-" 
prvcess was the:'e:o:'c curied 0Ul (wi:!. l!::S S::::lC c. 
ane f3) to cleLaminc a set or h, \'.'~licl1 we...:.!" < ,\..; t :lt: 
b.:st agreement w'th all five e:<llu:;ivcs. ::;::.{..; L~.l,; 
c:, cubt;ons indicated that the reactio:l 2CO-,CO~,C 
(;:;r •. _, .: ,,,) shifts appreciably to Lhc r:ght ",:; Pu :" 

i,'C..;.LL'" \'\'e alloy.cd points of oiffcren:. p'J .'Ot t~(; 
,,_ 1-: explO;;;ve to enter the ;C3.St squaring 0;, ,_.: ..;q~:.! 

.. ~.,':lt with those from dific:-(;::t explosivcs .. .1.cco::-2-
ingiy, t.ne least squarin;;; was ca:riec out as follows: 

using a guessed SCi of !~i , a value or k= J:L X;R; \,:::5 

determined at four hlding densities (1.2, 1.·1, 1.6, .:inc! 
maximum) for each of ttc five explos:vcs by ~c.:jJ:'~',;; 
I( ir. each case until the calculatcd D was e, _u_: ~o ~;,e 
experimental value. Ii we designJ.te these valu(;s or k 
as k,,;,. we then have a set of 20 linear equ",:ions .'or the 
set of k, : 

L;(Xi)Tk,= (kobs) T, r= 1,2" .. . 20 . (15) 

T :lcse were solved by east squares for a new S(;t oi /.; .. 
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F!c . 6. Comparison of calculated and cxpcrirr,(;nLl D - r,u CU~\'cs 
for "gcorr:ctrical" ki; «= 0.5, f3= O.G9, A= 11.85:6. 

'1'1](; first result. or lhis process was large ])(;g:~l:'.'" 

valu(;s ior klI ~ and kxo , ,lrobably becausc I':::! ~. n<': ):(; 
were present in such small amounts. Th(;rciG~e t:~t: 

e(,u .. :iol1s were solved again with thesc two cvvo:,, ;-;·.~s 
hc:lc.. constant a thcir original valLes (mt:lti;ll;<.:u :)y 
thc avera~e i; irom the delcrmination oi all 0; thc /':01,,,/. 
Tal.Jle II~ contains the resulting k:,"" together with our 
"geometricl" set and the values obtained by Erir. .,,;cy 
anJ Wibon. 

In 1-\'5. ,J and 7 th(; ca.iculaLcd results :01' D - Po :::'c 
comp~.:<.:c. with experiment for both the geometric;.: 
and the least-square k, . (To avoid confusion, rcst::~s 

2~ In 3. prdi:ninary tr';'.l! oi t!1(; ~ Ca.5;.-squar:n~ p:ocess Oil th:l:c 
cxplo"i\'cs with a= 0.6 it was iOlll1d ,:lat carryir:g Ol:t the C::l::~ 
](;~~t-s(!u~rir..s process a second tiine (stnr~i:!g wi~~ the}::i p!"oJ~:c~d 
J!'om the first lcast sql; .• :ing) produced :.lmc~~ J:O C:l~.:-:;(; ::: t: . .; 
/.': . It \":,5 also iound that the rdh~r 5iz~:d,!c cl::m~" in ki :','J.':1 

!' : ~conh;tric3.1 5et to the ]irs~ least-square 5C~ P:-i.)(!l~LCt. 
(;u.:·']Ju •• \,on changes of at most :t f~\\' percent 0; ,he o:-igi:l~J :"ule 
ir:1ctions. Si:1CC thc determin:llion of S0 m:..:w k"h. b :-:.:i:~r 
exper.. ;,,'(! in nl~chine lime, the n:12.1 lc3.st sc. u:1rin~ "-:-:'5 s~~~:~~J 
\\',L; • ~ ,:. :rom tllC above trial rUll and \\'J.S done 0:1:1' v:· 

iGr only 
(iu ... Lu.t >, 
!(;L:.st-sqt...· 
v<..!U(;S Gi 

The C- J 
c(crs 2re 
Table IV . 
pressure \ 

composit.i
is shown;, 
physically 
the typcs 
tions.) 

Flc . 7. Cu~~, 

T~:'!~ V 
Gil tl~c .... d:.:.' 
pDi~ ts OJ: • 

\\'!:ich or:g: ;
ior <.:.!l p, _~. 
nrc identic~. 
the intc',lCli 
,.ry me~Ql p . 

. ..-" ... 5 Cal: GC 

\':iLh cxp"r!:-: 
the C.XCqL:G 
r he di~~g:-~l: 
PCJ iorT:\T 
cO!1:,pt..-r ~so:: 
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