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Fig. 2 Shock Hugoniot Curves of RDX and
H:O and impedance matching bet-
ween both components
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Fig. 4 Detonation velocilies and densities of
RDX-H;O system and detonation ve-
locities calculated by means of Impe-
dance-Matching Technique
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Table 1 Determination velocities of explosives mixed with inert liquids

4 % X It ik B @ m/sec
RDX . s 6300
RDX+H;O (20%) 1.43 7250
RDX+[NaNO,(8) +H,0(10)] 20% 1.53 7950
RDX+[ZnCly(2) +H:0(1)] 20% 1.73 8110
RDX+[NH,NO,(2)+H,0 (1)] 20% 1.50 7590
RDX+[NaCIO,-H;0(2) +H;0(1)] 20% 1.65 8400
RDX+ Glycerine (20%) 1. 54 7850
RDX+ Vaseline (15% 1. 41 7100
TNT +[NaClO,-H;0(2) +H,0(1)] 25% 1.51 7600
Tetryl+[E 1] 20% 1.65 7900
PETN+{R 1] 20% 1.45 7150
PETN+[RE L] 40% 1.51 7650
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Fig. 5 Observed and calculated detonation
velocities of TNT-Al system
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A Contribution to the Theory of Detonation of
Solid Explosives Coutaining Inert Liquids

by T. Hikita and S. Fujiwara

It has been widely known that when water or an inert liquid was added to a
glanular high explosive, the detonation velocity was appreciably increased. However,
no reasonable explanation for the role of an inert matter has been given,

This paper proposes a method of calculation of detonation characteristics under
the assumption that the inert liquid acts only as a shock transmitter during the reac-
tion time of the main component. Shock-impedance matching technique gives the
shock pressures transmitted from the explosive to water layer and vice versa. If the
pressure transmitted to the explosive from water exceeds a critical value, the detona-
tion will develope spontaneously. The apparent velocity of detonation will be expres-
sed by

D=Q+p)D,D./(D;+pDy)
where u=,//l; (Fig.1), D,=detonation velocity of the explosive component, D,=shock
velocity in water layer. The averaged pressure may be given by
= Pit+pP
P="T

The good coincidence of the calculated vauels of detnation velocities with the
observed ones will be seen in Fig. 4, and 5, the latter figure showing the case of
cast TNT-Al system,

From the mechanism proposed, it will be predicted that the inert liquid of higher
impedance gives a higher velocity of detonation as well as higher brisance. In fact,
this was proved by the experiment shown in Table 1.

(Faculty of Engineering, University of Tokyo, Bunkyo-ku, Tokyo.)
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