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Fig. 1 (8) The pressure contour in the detonation of an unconfined cylindrical
tetryl charge calculated by 2 DL at the time of 4,90 usec. The initial

density and charge diameter are 1,556 g/cc and 2cm respectively. h
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Fig. 4

Table 1 The Summaries of calculation of unconfined tetryl detonation

Charge diameter Radius of detonation wave Average detonation velocity Notes
(ecm) curvature(cm) (m/sec)
2,0 5.0+£0.2 7180 slightly stable
1.0 1,5+0.2 7160 slightly unstable
very unstable
0.4 0.5+0.1) (:;sm;fg:i . bzusx&utxg szgloclt (to quenching)

Vel 34, No. 3, 1975
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The numerical studies of two dimensional detonation
waves in unconfined high explosive charge (1)

by Katsumi TANAKA and Tsutomu HIKITA

The numerical studies of two dimensional detonation inunconfined charge have
been performed using a two dimensional Lagrangian code, 2DL, to solve the charge
diameter effects.

When the detonation waves propagate through the unconfined tetryl charge, the
dark waves, which have been observed by Campbell and Dremin, appear in the
detonation front.

As the charge diameter is reduced, the amplitude of oscilation of detonation
velocity and pressure are increased and if the charge diameter is under the critical
value, the detonation should be quenched by lateral rarefaction waves.

The cellular structure should appear in actual three dimensional detonation,
because in actual detonation propagation dark waves should not be symmetrically
formed and many unreacted spots would appear. It seems that in the cellular
structure the intersecting shocks are the result of chemical reaction rather than the
cause of the shock interaction.

Even in these situation, however, Dremin’s multi-head detonation mechanism can
not be abandoned yet because of the inhomogeneous chemical reaction.

In our calculation, the pressure of the detonation front is about 10% lower. than
the value of the Zel'dovich-Neumann-Dbring model. These results are caused by the
rapid chemical reaction and a finite rising time of the pressure at the shock front due
to artificial viscosity.
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