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Sderivetive of DIE@uh?P w1Lh respect to volmxze9 which der-

ivative arises out of condition (1), enables us to find

a fifth characteristic: +%he detonation temperature T.

© The application of Clapeyron's equation for the eypio“idn
»pr@ﬂbﬁtb vzpldq‘ o " : ,

. k-elw?n.ﬁf' P N
D.: - ;‘.‘...,...::m,. woen PO 22 m,.-_{.,m (l{m/seg) . (,:}
since k = cﬁ/cv % 1.2, and the quantity M/n is the aver-

sze molecular weicht of the explosion products (which -
LTPdUCbﬁ consist, for many @xpLuuivo substances, of nain-
vlv GCZ, HEO’ Hsy and CO) may be taken 86 egqual to 3G gm;i

Inasmuch as T uwuelly equais ZOOCanO , ther the detons
tion is ¢lose to 2 ku/sec; as follows from (2), it is m@t
dependent on the density.

‘ Yowever, it hes been cbhserve ed that the 1ncrease of
the» etonation velocity with density may reach, for ex-
plosive substances, 8 value of 8 km/secs This is velated
to tLe fact that ite value is substantielly affected by
the departure from ideality of the products of iDiOal&ﬁ

. whose density may reach 2 rn/cm9 - For liquid and solid

e¥plosive substances the calculation may be carried out
with the use of the equation of state thet sets forth =
the explosiocn preducts accurately. Moreover, all for: wlas
reis 1ting detonation wave naram@ter% to tempbratur@ are
alterei o
; 2. Une of the fir;f‘at*empf (1j]6} towards such

8 t spe of caleulation (applicable to n1troplycer1ne and :
Cto mercury fulminate) was Becker's (1) He set fo%th the
eouutzon Of state for hltf@?&ﬂ

'pim RTQ(I + fgefq) " 302(hg8#i)s

'wnﬂch cﬁrreqnoni / ee Note7 to the exaer1m¢ntal data of
Brideeman_(2), obtained at 65° C for densities up to
1.k m,n/cm . The use of this specific equation is 1nvaild,j

“Simﬂe it is lﬂp&uﬁlDTb to 1acnt1fv the explesion products

aszsociated with nitrogen, especieally when Oﬁﬂmldﬁﬂjnﬂ
-tnm hlgbur density of the explosion products.
S (/Note/ We note. that the meuwbers of formula (%)

" which are t=ﬂpﬂrﬂture~1pde]endvpu include an item thlnr
a positive value, that is relsted to the forces of repul-
sion, and that is predominant over the tepgperature-depend-
ent members at densities close tO 2 gm/cm5 Here, and
further OTL, we h»ve in mlnd the G}a5t¢0 forceq of repulsion
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' egquations:

eince Lhe foroulas of io¢ Jﬂul»bajtfjcnmwﬁ,hxlat h ve

‘proven to_be insccura

‘ (/ﬁ0+9/ We arb ind eb*ec for this error to Frof Ya.
E. Lml‘uov1ch, who brousht it to our attention. ) :
4, Tn order Lo CO”PSCTIV 1mplemont the concept Gt

“Ta ffanel and Tisutriche, one must selec¢t such a form for
~the equation of state for tho explosion pradu@tw that cor-

respondg to the experimental facts. We amployéd for this
purpose Bridgemsn's data- (2) as meﬂtlonwd in psregraph

two. These dsta indicate the possibility of a;plyin

a?ﬂﬁtxﬁﬂ (4) in the study of ithe denﬂltv 1ange of the
d?ﬁﬁi if there is introduced for the co-volume o ﬂﬂmbﬁt
ya / % / deperdence on the volume., Wwe adopted for thi
ﬁeyerdepye the well-known form of wven Ldar‘ m:z nv/(u+,v),

~ trensforming (4) into the form of

o v+ C SR o
p = “';:“R’P ‘ s (&)
R (o - c)f . | |
where b j> ., Tt is also n?ﬂa sary to dct“rmAme 1hev

test can %a from experimental data for D = u(g .

te
5. The introduction of formula (6) in the ba;}c
souabione was carried out dif iereﬁt}y from the r&lat¢0ﬂk
ertchllsbed ezrlier. ¥or U there im obt ined :

. ! ’ RT s U)a‘ Constant ? <,/>
\?«'ikil - K(v < &w?j .‘/a _ __be iag
k(v + ¢)

where qf‘: constent corréhponﬁs to parsgr raph four.
Formuls (2 is substituted in & SJstem of Lwo

‘D;;xzs“ '"‘\/’k x \ R
B S ’ (&)
WF?V'” b o+ ﬂ)

Yo g‘v“§* v (2>

where x = (K + ])v + /”(k + L)C - b7v + é(k + 1)c - Pb?c,"
ard v = kv + 2kev + (k2 -~ ble :
L ‘ @hls vys%em has‘a cunbersome &1LEBTQAC n]utlou_‘

(considering tre form of x and of y), although in princi~ -

‘p3e 1t very easily “e‘~te% (through the ra ameter v) D
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S < Iﬁ the mé avt;mmﬁ the cmwln’@Eﬂt Gf precisely
this form has ovened up Lhe prospect ior a coumplete cal~
au“atian'ci the characteristics oi the detor ‘tiosn wave in
condensed exp10f1vp stbstances, since it established a
Clink between these and the gases, for which tho caleula-
tion exhibited onlv surmountable difficulties, as Wmu
shown by Zel'qovich and the suvhor (7. - T« =

From tllu foliows not only the invalid formvla“
and calculations of Tea ffaneluuaztrlche~4cbmﬂat, but also
the imnracticable idea of iheirs to emnloy the correct- -
ion coe f?zcleﬂt D/D~, fow the 1 cn 1d@ality of tha exanw ‘

“BUP pFWGuﬂtun "

In order to obtaxn a correct relation bﬂtween the
guartities which characterize the detonation wave, 1t is
nseesgary / ec Nots/ to utilize an BQhatLOE cf state that
sons JdQTuAﬁhﬁ_fOPGw> of repulsion. B R '

T (/Fote/ For this condition we arc indebted to Prof
. 'D. Landsu, ) , - :
- 9. Along wzuh Thﬁﬂ& concLUﬂlunu,'in‘smuch &5 the
WplcclOﬂ products for the specific classes of suplosive
‘substances are simiiar in ccmpos:tgon, it may be assumed
wilwithin the limite of these classes -- th at the temper—
sture component of the pressure will be change ed to & swell
extent at a glven deneity. This affords the possibility

of utilizing the cslculation methods drveioged, in parti-
cular, in application to ligquids. L
SR Conclusion. 1. In the uiaannmlon 0f the general
equations of the hyd%adynqm;c Lheory of detonstion for -
condensed explosive substances there hss bsen pr ;Men*ed
a critique of the precediuﬁ studies: = these by mpmrp
Bq”? nel spd Davtriche, Jouguet, and Schmidt. ,
2. The egqgua tleL of the hydrodynamic theory afe“
_‘wwth the help of the eguabion of state of van der
Sy w‘uch contaings the co-volume in the van Laar form.
: % The calculated constants of the equatlon of
35*4t9'f0' the explosicn vroducts arises from the experi-
mentally. based den“ndvnuc of the detonﬁt1on velovaiy of -
ten /7 _7 on the density. ‘

. T, A reverse comparison Wxth the ext erime ntﬂl
date of Bridesman indicates the neces ity tor a u“Tcula«
tion at hich deneities, where the fcvoeo of repul sion ﬂre
not temperatur e~dependent.
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discussion to Yu. B. Khariton and Ya. B. Zel'dovich.
" Institvte of Chemical Physics ‘ f' Received .
Academy of Scisnces USSR . = 13 fctober 10ﬂ4
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