
I • 

1 

sse) :\1. co\\' PER T II \\" A I T E ,\ X lJ R . S n ,\ \r 

"1'.\ Ill .}. I. Input dat:t ioc ,hock temperature calculations. 
._---

Carlou\) 

Quantity Cnit~ t t t rachloritic J{ci. NitromelklllC Ref. \\":tter Ref. 

(flp/DT) • 107 dyn 1.14 9 1. 63i' 2c UH h 
cm-' ·dq;- I 

50un<1 sprcd H,' Cll1 scCI O.91()< J 1.30 2c lA~ h 
Sl'ccilic volullle cc ~-I 0.()31 9 O.S '-l 2c 1.002 h 

at p=O 

Temp. at p=O oK 298 298 293 
and t' ='(', 

first volumc point cc g-I 0.631 0.884 0.819 
on Hugon iot a 

Temp. at first oK 2<)8 298 323 
\'olume point on 
Hugoniot 

:\Iolecular \I" t g 11101- 1 153 .R·l 61 18.02 

C (const:tnt) cal mo\-I·dcg-I 21.7 9 17 .8 2c 14.07 h 
C" tit:u e g 

B -75 '115.S 1. 233 i 5 X lor. 
C -2 lOY. 31 -9956.86 
1J 8 .102·17 17.3573 
E -8.6l'=;~X X lO-· 8.09421 X 10- 3 

F 1.1251o X 10-7 - 2 .2461-1 X 10- 6 

1\ infl'grat ion sta.rts from the fir-; l \'olulI1e poin t on the 111l ~oniot an,i 
tile \'olunu! increment i~ -O.Ul cc ~ J . 

b (',(T) i,gi"en by C, (con-lant) + (13/1") + (C/T) +D +E XI' +1' X'f'. 
c ~oulld I;p;.:;ed cah.:ul.tlt·rl iltllll the data ill R ef. 'J ij n.Y.l2 X UP ("m H'C· I, 
d llalla'book of Chemi,lr)' and Phy,j(S (Chemical Rubber, Clc"olund, Ohio , 

1968- 1%9). 49lh cd . . p. £·38. 
• JASAF Tlurm oci:o" ical Tabl .. (D ow CIJemical. 1-1idland. :\Ii h .. 

constants, and l '" Ill" and Co denote shock "clocity, 
particle \'docity, ami SOllnd speed in un shockell 
material.6 Equation (1) was integrated step by step 
with n.l~unge- KUlta program wriLl('n by S. P. Gill, and 
the integral ill Eq. (-!) was e\"aluated with a program 
based on a trap~zo idal approximation wrillm by B. Y. 
Lcw . .'\5 exp.:cted. both methods of c<llcula lion arc iOlll1d 
to he consistent. Shoc\;: temperatures for carbon letra
chloride calculalt:d "'ilh the Rungl.>-Kutla scheme arc 
in excellent awct:l1lent with tho~c calculated wilh the 
traptzuidalmclhod :1S "IHlwn in Table II. ill addilion, 
shock Icmperat ures cakulalt.'c\ ior copper by \\"alsh amI 
(,hri ~tianl ;Ind fl.)r nilrol1lL'lhane by ~ladcr~ arc in gl.)ud 
agrcL'll\ent \\' ith our \'alucs calculated with the same 
inpu t data. and Ihe IrapL'zoidai1l1(' thod . 

Howl.'\'er, com pa rison oi ca lcula I cd shock tempera
tures of Gtrhon tctrachlnrilie with cxperimental 
brightness tel11pl'ratun:s3.~ ( Fi~. 1) demonstrates the 
in ;,(iL-quacy of appl yin~ I he \\'alsh- Christian method t () 
liquids. The poor a~rl.'l"1l1ell t bl"l wecll I he calcul.l ted and 
l'xp:-rinH'lltal rt'~lllt~ indi ta tl'~ that the \\"alsh (,hristi;lll 
mt"thl.ld givL's an llppLT l':; tilllatt' for shock tem\l I' r;l[Un' 
in liquids. Our l':dcnsiun vf their Ilh.:tht1d [0 liquiJ~ will 
take into consideration the sensitivity of calculatcd 

1961 ) . 
'CalcuiatcJ irom (iJp/DT)r =o:C,.(o';",C" where Ct is tile coefficient of 

eXIJa.u.:iion. 
~ J. P. :-'k Cl;) i"u~lI, D. \\'. ~,·Olt. R. E. Pc/,n inglon. J. A. l!o,-e nlopp, 

and G. \\"adciingtoll. J. Am. CIi{'lll. ~Ol.". 76, 4iYl ( 1954). 
h ". E. Dor;e;-. Prop" lies of Ordj"ary Waler Subs/an" (Reillhold, Kew 

York, I!HO ) . 

shock temperature to ctwice of tbe pammelers F(v), 
(uPlaT) " and Ce. Bul since calculations for caruon 
letrachloride (Fig. 2) shu\\' that the shock temperature 
\'5 shock pressure reblionsilip is insensiti\"C to changes 
of the order of 10% in the consumts in the U. vs Up 

TABLI: II. Comp:trison of shock tempcratures for carbon 
tetrachluridc calculatcd frolll Eq. (-\) by trapezoidal cvaluation 
of thc integral and shock te lllperaturcs calculated by a Rungc
Kulla int.Cl!ntlion of Eq. (Il. 

T T 
Eq. (4) Eq. (1) 

p II Trapczoidal RungL-Kutla 
(klJar) (ce: .;- 1) (OK) (OK) 

0 0 .631 291' 298 
29 0.431 661 662 
-19 0.·101 980 980 
73 O.3S1 J.lO I 1·102 

113 0 .301 21% 2198 
IH O.3SI 2S(j(j 2X()i 
1 ~S 0.3~1 3S5i 3X5i 
253 0.331 5385 5386 

... 


