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rd ; l\i()n~hip, we \\'ill "..;~umc 1"(1') i" well known and u~e 
the Hllgoniot for liquirb:! CII1 = 1.~ and II~ = 1.7) to 
calcu b Ie it. 

DEPENDENCE OF CALCULATED SHOCK 
TEMPERATURE ON (<J/J,'DT), AND C. 

Let fJ/ denote temperature on it Hugnniot cur\"c and 
T, dL!llotL- lell1prmlure on ;tn i';C11 trope. Thl'n Eq, (-1) 
relating the telllper;ltlll'c:; at :L \"olllnw VI on the 1 fugoniot 
centercd at (po = O, ,'0, To) and on the i~entropl! through 
(Po= 0, '0, To) Wll be \\ rittcll formally as 

I'll «I, b, C,) = 1'.(1'1, b) 

with T.(l'l, b) = To npb (;'o-l'I)' " 'c will uSC' Eq . (5) to 
determine the C[ualit<lli\"e dependence of "hock lCIll­
peraturl! on (ap/aT) . and Cu' Partial difTcrcntiation of 
Eg, (,'i) with rl'sp~c t to (ap.'i)1') v and llSC oi the 
identity Cv[abI D(iJPt8T)rJ= l lt:acl~ to the equation 

8Tll 

a cap/aT) • 
(6) 

where 

The integral J J1l11~t be pasiLive since Tll> 1', and 
(V-1'1) 2:0. Thus aTfl/ acapJaT) ,>0 and the slope of 
the I'll \'s cap/ aT) . clln'e is positi,-e, An increase in 
(<1 pi a T). in a Walsh -Christian temperature calcula\ ion 
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FIG.!' Shock tl'l1lperatlll'c for c:uhon tetrachloride. Compari· 
SOil of calculatl'tI \'alm's with tho,e "I ,tailled l·xperilllt'ntail.\· I,y 
thc"l!Tightness" method. Th,' circle \1":''; ol ,tained hy Ram,a), and 
the ~qllan's by \ '",knhninik<)\' :\ntl B"!! ,,moj,l\'. The line C, \\"a~ 
calcuialed in til<' I'rL','<' nt 'wrk ll ,ill~ till' \\ al"h- ('hrisli.ln ll1L'th" d 
(con:'tant C,.\. Th"lill" 1/(',. \\' ;" calculaterl hy :'Iladn ;d~(lll'ill;': 
th l' \\ 'abh Chri , ti:!lI ll1<' th, ·d I,ut u,ing C" im thl' \';dul' oi ( ',. 
Th.· da,lll'd line C, ( I) \\." r.dculatl'd ill th,' pr"sl'llt \\'nrk u:,in."; 
C. a, a illllelion oi 1 "l1lpn:lturl' . TIll' 11'11'111 data ior the c:dcub­
tior,:' al'l' in Tallie I. /'"r c,'n:'lant c,. lit.· sltock tel1lperature at 
1St) !'bar agrees \\·ilh that ralcu lalctl I,y Dick l 3 
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FIG. 2. Shock temperature for c:\rhon tctrachloride. Sensitivity 
of the caiclilatrd tempcratllrc~ ( 0 (he form of the Hligoniot. 
1/1,1/2= 1. 2, 1.7 (H.ef. 3); 1.25, 1.7 ( this work, arbitrary variation 
of 11,); 1.31, 1. 61 ( Ref. 7) ; and 1.199, 1.612. ( Recalculated from 
Ref. 13 by H .. D. Dick). The other input data are in Table 1. 

will produce ~n increa.se in shock temperature, but a 
decrease in (ap/ aT). "'ill produce a. decrease in shock 
temperature. rartial differentiation of Eq. (5) with 
respect to C. and usc of the identit~· ab/ fJC.= -b/ C. 
leads t.o the equation, 

-=- b + . a TIT [ aTH T II - To] 
ac. acap/ aT),. C. 

(7) 

Thus aTlI/ac,<o since aTJI 'a(ap 'aT) ,>o, and t.he 
slope of the Til vs C. curve is ntg~Lti\'C. In contrast to the 
former case, an increase in C, will produce a decrease in 
shock temperature in a \"alsh- Christian calculation, 
but a decrease ill C. will produce an increase in shock 
temperature, 

The equ<tI ion 

___ C....:,.', . ..:..C
o_T....:,.Il....:..l a_C_,..:...,) -~ = 1 

(a pi a T) ,[a T/I / a (a pi a T) .J 

T/I- To + (8) 
b[T.(t'o-l'l) + 1:'2 C ] , 

obta.ined by rearranging Eq. (7), is cOl1\'enient for 
making a more qu~tntitative es( imate of the dependence 
of shock lempcmtureon (uP, DTL·and C .Let ~T/I(oC,) 
and OT)f[o capl aT) • .] denote the change in shock 
temperature produced by a :>111:111 dec rease in C. and a 
small inCTe:lsc in (ap/ aT) '" Then if second- :lnd higher­
order t.erms arc neglected, Eq, (R) can be written as 

!lTJI (8C.) T/I- T, (9) 
~T/I[8 ( ajl. /JT)rJ = 1+ b[1',(1'(\-I'I)+1/ 2(',J' 

The ri~ht·h;llld side oi EC[. ( tJ) has been ('\'aluated 
along the Hugl1lliot ClII've, and the left -hand side h:1s 
bl'l'n ralclIi;Ltld i()r a 1O~;: in (I'l' :I~c in (ap ' il],). and a 
lOra dl'nea~e in c.., Th e rl'slJlt s of (hese calculations arC' 
gi\'Cll ill Table I IL ~llHI Fi~. J. At;t gi\,(~1l shol'k pre~surc, 
shock tCl1lpl'l'ature is nlllrL! sensi tiyc to changes in C. 

.. 


