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"lab, of" Coconino sandstone, 

II. This is justified becausc the eJasti 
t in both porous sandstoncs and lime. 
l'cIs Ili th a velocity approximatel. 
10 adiabatic 10ngitudinal-II'a I'C velar', 
" regime, therefore, thc Hugoniot i. 
lic close to the adiabat. Thc ad il1bali. 

·c incrcasc is calculaled from 

(li 

I nonporous solids, r / 1' i- thought (. 
constant; therefore, t he Ui:e of (1i 
ified eyrll for porou:" mediums be· 
~rnall varia Lion in a and V in regim 

. I 

conlllO sandstone, for eX:llnplr, tl ll . 
'e incrca5c achiel'ecl upon ~hork com· 
the BEL from (17) is approximatell 
temperature increa .. e can be Ilrglec· 

:1!!-l'Ctit ya lue-is inappropriate for calculat­
.'!: 1'. from R,. In fjurtl-tZ, typical of conUTIon 
:l it':l tes, C, varies by a factor of 1.6 between 

~"'lm temperat ure and SOooK [Kelley, 1949J. 
\otc that, as in calculation of shock tempera­
' II rc in porous metals, the specific heat of the 
. MOtlS rock or mineral is gi l'Cll in terms of mass 
.lId is assumed to be the samc as that of the 
."lid material-consistent with the as;5umptions 
:I~rd in obtaining (IS) . Pressure affects specific 
heat (at constant pressurc) :tlOllg an adiabat by 
III amount which is approximately proportional 
r Hirch, 1952, p. 257] to tbe square root of the 
,'lensity ratio of uncompre5sed a.nd compres;scd 
-ol id materiaL I n the follolying, pecific heat is 
;1-5umed to be independent of tress since the 
maximum compression of solid quartz in regimes 
II and III is about 9%, co rresponding to only a 
;,% decrea5e in specific hea t. Thus in regimes II 
;lIld III the specific heat i a!'sumcd to be only a 
iunction of the temperature achiel'ecl in shock 
compression. 

Kelley's nl easu rements pro\'idc Cp as a func­
lion of lempemt ure, from II'hich C, is calculable 
(although the differencc for the pre,ent purpose 
i, negligible). Often C, or Cp is ex pre5~ed as a 
fU llction of temperature in thc form 

C, = a + bT - c/ T
2 (19) 

where a, b, and c are experimentally determined 
nmpar<!'d with the much greater tcm· ~on5tallts. 

'l nge- resulting from 5tronger ~hock· Then 
lid regilll c may be defined as consi.,I. 
pressed states lying between 1'0IUIU!" j

,TA 

E, IIl = C, d1' 
T. 

(20) 
In this rrgion shock compre5sion i· 

;1" consi"tino" ])fimarily of cnl:'llino" 0 ' . For states in regime II the temperature may 
ldstOllC to thc yolume of unCOln· 
!!;lc-crysta l quartz. The inherent ir· 
" of i'uch a, proce;:s suggrsts til;!' 
c shock energy Ilill go to thermal en· 
l~~umpt ion is made that n:col·erabi. , 
rnergy and contributions to E, fran 0 

II :<urfarc energy are negligiblc. SOHi' 

" of these assumptions arc to be eli>· 

im plicitly be exp rcs~ed as 

(21) 

ek cnergy is then written as ; where (IS) and (19) were substituted into (20). 

III = E, = er( 1'0 - V) / 2 

1e IT, in thc case of silicate mineral· 
tcmperature is higher than the shod 
I' : therefore, a constant yalue o' 
f-~Ilf'h as 6 caljmole deg, the DII 

Efjuatioll 21, a cubic equation, mtly be solnd 
fo r T., the temperature achicI'ed in a shock com­
pression to volume- in the range V q ~ V ~ V .: 

In regime III a partition of shock energy is 
assumed. The total internal energy change due 
to thc shock is 

E lm = ( 1"" - l")er/ 2 

J
T. 

C,(T) dT + Ek 
T. 

(22) 

The low \'alue of t hermal expansion copfficient 
for nOllmetallic mater-ials slIch as silicates and, 
in particuln.r, qllartz suggrsts that the OOK iso­
therm can he approximated by an isothermal 
compression CUITe like the one determined stati­
cally at room temperature by Bridgman. Thus 
the O°l( isotherm is approximately gil'en by the 
:i.\Iurnaghan equatioll 15, wherc again {3 = 43.75 
kb, ~ = S.390, and Yo is associated with Vo' The 
compressional shock energy is given by 

which upon substitution of (15) and integration 
becomes 

E,; = Vo(3 

.[ (rj~l"~- ~ - 1 + 1'/ Iro - 1 ] (24) 

Therefore, the temperalure of porous sallCl::;tollc 
at final states of c0ll1pre~5i cn in regime III may 
be implicitly wri tlen as 

O = T 3 + 2a T 2 _ ~ { (T'Q - 1') 
h b h b a 2 

Vo(3[ (Vq/~l"~ -~ - 1 + V / V. - 1 ] 

+ aTo + b~02 + ;JTh + 2c/ b (25) 

where (24) and (19) are substituted into (22) . 
The fact that the I'olumes achie\'ed by shocked 

sandstonc are l es~ than thosc achieyed by quartz 
upon isothermal compression must be consid­
ered in calculating the tempcrature for regime 
IV. At a gil'en state in regime IV it is assumed 
(sec Discussion, belo\\') that the shocked ma­
terial contains a mixture of quartz and stishol'ite 
which has a _pecific yolume gil'en by V = qVQ 

+ (I-q) Vs. 
In terms of I'olume, q i;:; l\Titten as 

For purposes of computation, Vs and VQ arc 
taken to be s]1ecific I'olumes along an a1'sutned 
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