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Figures reforrod to in tho text gre eppended,  Hunbers in paremtheses -:%
7efer to the biblicgraphy,/ L 3

The law of adiabatic expansion pv3' s const (1’2) is api:rc:d.mately cor="
:(‘eist gf/or qucts of dotonabion of condensed expiosives with high densities
2. 0C)e.

st the reflostion of the frout of a steeng detonation yave fran
an absel: stable wsl!, it ig woosilie to arvive et formilas (°), vhich
give the presswre and density in the first moment,

S5re 1*\/1'712 +27r+1

b=y 4 3 st ()

. 92« 24 (1 - YN172, 291
Vo =W,
2 o0 114 (1 1 1rlier 41’

Vs P
=2 (2.1,
Vn B,
where 7 i3 the polytropic index, in vut case equsl t 3;
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STATE

D?_ w0
Py -?g--l ig the pressure on the front of the detomtion vave; 0 - %-6- g
the dengity EB, v, 1s the specific volma on the front of the detonation

naves and v,, are the pressure and spceifie volume or the front of the rei’
flectod percusfilon wave; D is the speed of the fromt of the datomtion wave;
ard D2 is the speed of the front of the reflected wave, :

These fomulas ara obtained from the standard theory of p,rcusa:.on
Py Pe e
waves on the assumption E = s ® ==z with ¥ = 3 (see teble, i). This :

assunpiion mst not bs looked upon as exnet, sintm,mé,h_maguassive earten—-

. sion it would iead to a speod of detonation D & 1)Q = yv§ mot de=
pending upen the density, vhile the equation pv’ = eonst was deduced from

ental data on the dspendence of the spead of detonation upon the :

density BB, It 1s possible to solve the same problem, asmigning pv3 = congt:”
not oxly to the isentrope, bub also to the Gyugonio adiabatic curve of a
percuss.on wave and using the exact formulae of the theory of percussion
waves,

e

p= u1 ‘\/ 1 p2 .and

"1 "Vz

usu, d v’(p2 -p) (v~ vz), (eee t.abla, 13:). :
S e Finglly, it is possible to examino apprexinately the changes a? tha
SRTER - EERa state and specd of a percussion vwave, using the corrsct formulas for a wm-
. bimtionofacouaticwavaaﬁu--c-E-’-?---]_dc'*dc(With)-B)E‘lﬂd
their iwbegral | wy ~ upl= jor = e} {pes table, 1I1)- £

A1l throe give very similer resulta for the state in tl:e :!.nitim. mo'uenta

':xﬁj:g“n rvf‘f“}n f

, o Pfry o wmer o awr w0
e o AN o0 o o953 - om0 |
ofey 1347 1329 233 .

. Smhagrement is ret.ml'b of the emall ratic of the Bpeedto tho

apeed of oouné u, =/31nthacmntwh1chisnotmzngto+hemn9
which leads to & c\ﬂaaeness of the percussion wavo to the acoustic amnd, in
parucnlav,toaaunchugaofentrop:r(). It 1s curious that this takes
place with a significcnt change of the pressure of sluogt 2.5 times. (It can™
be shown that with any polytrupde index, iwclwiing v = 1, the em-cpy changen
very little ix thz reflection of the detonatien wave.)

This circummstanco with ¥ = 3 makes it very simple to solws i.o problem
of the reflection of a detonation wave, nsing the acoustic bond p and g.
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erel solution of the squatic
the form:

e x < {zre)try (vrel, {1
= lu=e) i o (v - e}, {5,

vhore u is the lecal sreed of the cwrren® of zas; ¢ 13 She 1ssal e
Fl 5 11’2 are arbitrary fuwetiors. :

memes begdn oo the, Lo

Vo ahall exawine sueh & rroblzt. Let 43 daton .
g JAestmasg vac Téath

opuh end BB (ihe otoriinate Tegius nere Hléci. ie #

of ¢k charge through 8 and at “he oight end a6 x < &) v w23l ¢ hall.
The detonation wave will be lescribud by ihs squeidenc 9
= (e 7'31) Ty (6
Uy = o - D, o i B ‘(7;,
The movenent of producic of detomaticn which disluwiograte toF o laft
(into a vacuum; the presence of air ‘can olveyy be dilsreparded), im eurribod
by thess same equaticns (Pinvre 1, prer rair of cueves). &5 the tunent of 3o

t < a/h, the dstonation . wnve reaches the vell und 1o relestsd fvontdb,.

* From the condition thet x ='d; ¢ = 3, 4l that on “he franb of ton Tom
floctsu wave tho conditions. . R R A e e e T )

R R B A

ere fulfilied, wo detaraine the valis of b cybitrary “unatdons Fy and Fa.

Ye noticed that the spced of oresk in tho reflecind tuve Bap e siym whib. T
is the oprogits of thut of the npsod of Ureak onm The Getionntion vave,  Since
with ¢ = a/D, a now solution is devermined wish 3 % aord in thds g w0,
egs-D,than o I I R SO TR

!Fl(u{»c) :ta{-%: :25, F, (ufc')i

ey = Qe "(1.3)“, St

The spesd of the front for e wask percusaion wave .‘7

. 'iszb: \.1::'01
1-1121'0.2, which with = 3 and Au o Tac will give - ‘ '

Dy % oy 1y (¢RH]
From this,

. &t . a X ) ) e e :
,‘.,?_;3‘.&;.....{2:5.‘,3; L ey Lo

Integrating azd remembering that with ¢ = a/b, ® %a, wy sbtain
x = -g":'- ;\I;ﬁ'&-"- 2a,

which gives the law of the distrivriion of the Seonb of e rellected tave.
From this

)
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2 = " - Z = . L 12)

We notice that the relative amplltude of the wave in this solutlorn ine
creases according to the measure of its difi‘usion, as a result of vhich the
ervor of the allomances vhich arc.made aleo inorcases. Th ths cape ol an exszt
solution which comsiders the change of the antropy, the reflected mave would
have to overtake the left front of the oxpanded products of dstonation with
% —w {p —i0). The solution which wo have found imdicates that the meetirg
will take placc with x = DEf2 = - Dbf2 - 1/2 Vabt + 20, from vhich © = 16 &/D
and x = -Ba. The prossure on the wall in this will be % % = 0.0006 - i.6.,

SAuwdd m.mé.z..." be u.-un.me;;.y swalls This, ths lmecimacy &8 vidy with Jaige

%, when ETh: very spell, i.e, in the field which is of no interest to us phys-
ically distribution of the apsed of the current and the speed of sound

in the reflectad wave at different moments of time is illustrated in Figure 1;
the demsity is p~.c, the pressurs is ~e3, {The upper pair of curves gives

the diatrg.bubion of producta of debonetion in seattering watil tho wave reachas -
the wall. :

We caloulate the complete dmpluse of the preéau:m acting on the wall:

J m_zépﬂ(a)aj’ﬁg-%agj 2%&,-,3.'. N (14)

/e % '

& curvo of the. pressimwe witla an e:xplonion of -an equal cha“ge at the wall P
such that the detonation wave would be distr’buted from. the wall to the opon '
end of the charge is illudtrated in artiele (°). 'Cuzves. of pressure on the ﬁal‘
in both cases are compared in Figure 2; the moximm pressure in the case of ,'
refiection (the continous curve) surpasses by eight times thie pressure on the
wall for the front of the wave separated from the wall (the brokean cuva); hox« S
over, the complete impalse of pres:mre in both caces is the saba, S

Finslly, cxamining the case of an ordimary explosion (ecmmm(g)) ’ 1.0. s
irstantanuous reaction of an entire exrlosive with the formation in the first
nonent of a layer »f immobile explosicn p“ouurts of a constant density, wa ob» :
ta..na rreseurs curve of the type p < p,3 t<ty * a/co, pep (tl/t)‘; £ >t1
sod, depend..ng upon tae aasumytiozx, the follawing m'mecical resultm

. 1. Letting E - pv/2, we £1nd for the pteraure of the exploaian p the
~apoed of sound in the pr*iuoce 2o, -and the impulse J. .. ...

P, =0.51,5 6= 3/8 r-~ \/3'7/?[ ‘-1‘0365;"”

2. Letting pv5 - const, not only along the lnen..rapa, but al.so al'\ng :
the (h'ugonio edlabatioc curve,

P_.,-;gp =0-42p,,;c0=1312 3 Ja=3§.1:oq5.i

?

. The corresponding cuxves p (t); not shomr in Figwre 1 (in order not to
encunbor it), are represented by a horizontal straight line betwesn the exis
of the ord:lmts and the falling arm of the contiruous curve and praotically
oconforms with this cwrve with © >t
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