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COMPARATIVE EVALUATION OF UNDER WATER SHOCK
PARAMETERS OF ALUMINISED AND NON-ALUMINISED
EXPLOSIVE CHARGE

V.P.Singh, Perminder Singh and D,S.Murty
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A3STRACT i ;

Propagation and attenuation of spherical shock waves produ=-
ced by the detonation of aluminised explosives (Torpex) and Non-
aluminised explosives (RDX:TNT) in water is studied using Energy
Hypothesis. Theoretical results are compared with tHose obtained
by the experimental data in this laboratory, "

NTRODUCTION

Shock attenuation in water, produced by the detonation of an
explosive, which releases energy instantaneously, was studied by
Singh et.al (1980). Energy Hypothesis proposed by Thomas (c.f. -
Bhutani et.al.1966) and modified for under water explosion by
Singh (1976) was used in the above paper. But there are certain
explosives which do not release energy instantaneously, Aluminised
explosives come in this category.

Aim of the present paper is to see whether it is possible
to predict the shock wave attenuation produced by such explosives,
Focllowing Singh et.al.(1980), we have found theoretically the
pressure variations due to an typical aluminised explosive and the

. compared the results with the data obtained by actual trials, using

underwater gauges developed by Sethi et.al(1980) in this Laboratory.
It is found that the theoretically predicted curves agree well with
the experimental data.

THZORETICAL FORMULATIONS

Let us assume that a shock wave of spherical shape propagates
in water, which is produced by the detonation of a spherical charge
of an aluminised explosive., At time t, if the radius of the shock
front is R and Poy o » U, u, are the pressure, density, shock
velocity and the ar%icle velocity behind the shock front, we have
(Singh et.al.l980§, : '

P A2s )

Ps = —
[cl - S(Cl -1) ]

(1)

U =Co8/ [C; = & (cy-1)] (2)
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2 1 1- 5 (C-1) (3)
where § = 52/f 1 E= E + 1/2 ulg
Zquation of state of water used in above relations is

U ='Co + € uj o (4)

where ¢, and €, are experimentally determined parameters, Rela-
tions (1)=(4) * relate P2, U, up, Eo with the shock stzength §
which is unknown at present,
|

To determine the variations of shock strength! § with the
shock radius R, we use Energy Hypothesis, pactulated firos By TY
Tho=as (1957) and later used for MHD shocks by Bhutani et,al
(1966). Singh (1976) modified this method for underwater explos-

ion produceq(energy of the shock in water, is given by the
relation, A due % an explesive e inite vadinz. It wea Ahe oo by
S‘i‘_jk (‘g:ﬁ, ) » That -total
* *
Ey= Eium= 340
2 1 (5)
UX RS P,

where X is a constant of proportionality and Q is the total
energy released by the explosion,

rrox relation (5) and (3), we have

rCo__ (5§ =1) 20 winbzedd
T T R B o ol

which give variation of§ versus shock radius R, If at R=a,, where
3o is the charge radius, § = S~ we have

C (§=-1) 2

STt P’ o

*_ .
Yalue of & can be calculated by the mismatch method at the explo-
sive-water boundary (Pack, 1957). Relation (7) gives an express-

ion for § in terms of R, other parameters can be evaluated from
the jump conditions (1)-(4).

SXPERIMENTAL SET UP

An under water pressure gauge was used to record the shock.

pressure in water, A spherical charge of aluminised explosive is
hanged freely below the gauge at a known distance, Charge is
centrally initiated by inserting a detonator, reaching the center
of the charge. A trip wire, to initiate the oscilloscope is
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inserted in the charge through a whole in it, This trip wire and
the gauge are connected with the oscilloscope(Fig.l)., Ihen the
charge is detonated, a shock wave is produced in water. When this
shock wave interacts with the crystal of the gauge, a pressure
pulse is recorded in the oscilloscope, A typical record of the-
shock pressure is given in the Figure , where as experimental
setup is shown in the Figure 1,
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RESULTS AND CONCLUSICN

In figure 2, we have shown the comparison of theoretical
curve with the experiments, for a typical aluminised explosive, .
It was shown by Singh et,al, (1980), that Energy hypothesis gives
shock attenuation produced by CHON explosives, which also agrees
with the experimental data. In the case of aluminised explosives,
pressure variations predicted by the Energy Hypothesis also agree
with the experiments, Actually, in the case of aluminised explo=-
sives, it was shown by Singh (1983), that energy is released in
two phases, In the first phase, i,e, immediately after explosion,
part of energy is released due to which shock is produced. 1In
this phase only AlO and Al50 are formed as products, . In later
reaction more energy is re%eased due to the formation of Al203.
This energy can also effect shock attenuation, This later energy

released will sustain the shock strength and also increase the
impulse of the shock,

Detonation parameters for aluminised explosive were obtained
experimentally by Strsak photography technique, Following data is
used in the present paper,

i) = 1,71 g/cc

Y = 2,806129

Up = 6.9 x 10° cm/s

Q = 827,09175 Kcal/Kg
o = 1.55549

< = 1.,91067

Energy Q given above is obtained by measuring detonation
pressure and detonation velocity of the explosive by under water
technique by Madan et.al (1983). It is seen that value of Q is
almost half of the total eénergy released by the explosive, Here,
in figure 3, we have taken into account, energy released at C-J
plane only, Remaining energy will be released in later reaction.
Due to this later energy, pressure recorded experimentally is .
expected to be higher than that predicted by the theory, But it
is not so, reasons unknown to the authors., More experimental work
is requir ed to be undertaken in this direction.
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