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SITES IN CONDENSED-EXPLOSIVE

DETONATION WAVES

by
S. N. Buravova,

V. A. Veretennikov,

and A. N. Dremin

ABSTRACT
The heterogeneity of the detonation wave in gaseous and liquid explosives
had been proved, but there was no way to show the space-time structure of the
detonation wave front in powerful explosives.
The authora photographed the
face of exploding cartridges of nitromethane, a nitromethane and acetone mixture,and TNT.
The photographs show heterogeneity of the detonation wave
luminosity.
Bright lines are attributed to the intense detonation reactions,
and
dark points to products that did not react at the instant of photographing.
Heterogeneity was most clear in the nitromethane-acetone
mixture.
Discontinuity of
bright sections, well expressed in TNT, was affected by the size distribution of
the explosive granules.
Luminosity of 0.5-mm-deep grooves on the charge face
positively proved that bright lines of the detonation wave correspond to interstices between the explosive particles, and dark points correspond to unreacted
particles.
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Test setup.
1. Explosive charge.
3. Barrier of inert
2. Initiating charge.
material.
4. K-8 optical glass.
5. Waterfilled container.
6. Mirror.
7. Camera
with open shutter.

‘.

x,

..‘,

Fig. 4.

Instantaneous photographs of the front of a detonation
a. Nitromethane, air-gap thickness, ~ , 0.2 mm.
b.
75/25 nitromethane/acetone
mixture, ~ = 0.5 mm.
c. TNT, particle size, A, 0.3 mm, C = 0.2 mm.
d. TNT, A=o.8mm,
~=o.
e. TNT, A = 1,5 mm, C = O.

nitromethane/ acetone mixture.
are seen significantly

Isolated bright

less often.

We could not trace any regularities
geneous ‘l% charges,
the luminescence

spots

in inhomo-

but the discontinuous

is clearly

evident

mined by the size of the explosive

nature of

and is deterparticles

(Figs.

4c, d, and e).
We punched

a 0.5-mm-deep

one of the charges

‘?

the particles.

cross on the end of

to simulate

the air gaps between

The luminescence

of this cross con-

firms that the source of the luminescence
gaps between

the particles

The dark areas
unreacted

in inhomogeneous

in the photographs

particles

ia the

correspond

charges.
to

of explosive.

wave,

which would not use the glass and would
camera with a high-speed

shutter?

explosive

products

and detonation

gap are subjected

The unreacted
entering

to an additional

impact on the glasa.
luminescence

shock wave usually

during

&

4 psec)

the collision

shock waves

exposure

time.

However,

strong

in which

the reaction

(greater than 20 Wsec)

the poasfbility

but without

This can

of tests in-

of two 70-kbar-amplitude

in nitromethane,

occurs with enormous

compressed

cannot react

be judged on the basis of the results
volving

by

of the

that the explosive

in the reflected
the short

the air’

compression

The discontinuity

indicates

employ a

of a chemical

luminescence,

delays.

conversion,

ia not excluded.

How does our test setup differ from the ideal,

3

REFERENCES

1.

2.

B. V. Voitsekhovekii, V. V. Mitrofanov, and
M. E. Topchiian, “Struktura Fronta Detonatsii
v Gazakh” (Structure of Detonation Front in
Gases), Publishing House of the Siberian Department, Academy of Sciences, USSR, Novosibirsk,
1963.
I. Shchelkfn and Ia. K. Troshin, “Gazodinamika Coreniia” (Gas Dynamics of Combustion),
Publishing Houee of the Academy of Sciences,
USSR, Novosibirsk, 1963. Translation available,
aa NASA-TT-F-231; also published by Mono Book
Corp., 1965.

Ninth Symp. (Intern.) on Combustion, Cornell
University, Aug., 27 to Sept. 1, 1962, Academic
Press, New York, 1963.

7.

J. H. Blackburn and L. B. Seely, “Detonation
Light in Granular Explosives,” Trans. Faraday
Soc ., Q,
537 (1965).

8.

M. A. Cook, The Science of High l?.xploaives,
Reinhold, New York, 1958.

9.

M. N. Devisheva, “Issledovanie Svechenfia
Kumuliativnoi Gazovoi Strui” (Study of the
Luminescence of a Cumulative Gas Jet), Report
of the Institute of Chemical Physics, 1962.

K.

3.

G. L. Shott, “Observations of the Structure
Spinning Detonation,” Phys. Fluids, ~, 850
(1965) .

4.

A. N. Dremin and O. K. Rozanov, “Detonation of
Mixtures of Nitromethane with Acetone,” Dokl.
Akad. Nauk, SSSR, ~,
137 (1961).

5.

S. N. Buravova, A. N. Dremin, O. K. Rozanov,
and V. S. Trofimov, “Study of Smoothness of a
Detonation Wave Front,” Zh. Prikl. Mekhan. i
Tekhn. Fiz., ~, 101 (1963).

4

6.

of

10. J. R. Travis, A. W. Campbell, W. C. Davis, and
J. B. Remsay, “Shock Initiation of Explosives,
III,” in Les Ondes de Detonation, National
Scientific Research Center, Paris, 1962, P.45.
11.

S. N. Buravova and A. N. Dremin, “Optical Properties of Nitromethane Compressed by a Shock
Wave,” Zh. Prikl. Mekhan. i Tekhn. Fiz., ~, 112,
(1964) .

12.

H. D. Mallory and W. S. McEwan, “Transparency
of Glass and Certain Plaatica under Shock
Attack,” J. APP1. Phys., ~,
2421 (1964).

