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Decaying of Gaseous Detonation by Expansion (First Report)

—Experiments in Flat Channels for Oxyacetylene Detonations——

by Hidenori MaTtsur¥*

Detonation expansion processes were investigated in this paper in order to know the properties of
gaseous detonation decaying from the vew point on the problem of safety precaution in handling explo-
sive mixtures.

When a steady detonation wave suddenly expands into a larger space, an 1nduct10n period increases
due to the decrease of the pressure and temperature, so that the separation of the combustion zone from
the shock front occurs.

Oxy-acetylene gaseous detonation waves were initiated in the rectangular cross section tubes which
were made out of transparent acrylic resin plates. Each of the tubes was enlarged in width at the
halfway, the tubes before-enlargement were 4, 8, 20 and 40mm in width-and 50cm in length, and the
all tubes after-enlargement were 100mm in width and 50cm in length. The depth was 3mm through
out the whole tubes. )

Streak and still photographs were taken to obtain the detonation decayed distance (induction distance),
the limiting initial pressure of decay Or Pgeesy and variation of the flame velocity after expansion, for
various expansion ratioes of the tubes and gas compositions..

Still photographs gave qualitative explanation of the wave expansion (Fig.5). At a constant expansion
ratio and gas composition, as the intial pressure was low, so the detonation decaying easily occurred,
and the more the initial pressure increased, the shortter the decayed distance became. At a certain
initial pressure, the detonation suddenly stopped to decay (Fig.6). This limiting pressure of decay
varied with gas compositions (Fig.7).

In the case of detonation decaying after expansion, the flame velocity suddenly decreased and gradualy
increased untill the detonation re-established. Just after the re-establishment, the detonation overdrove
and showed extremely high velocity for an instant, then proceeded in steady one.

The limiting pressure of decay was proportional to expansion ratio to the power of 0.6~0.7 in common
with each gas composition (Fig.8). It is shown as forrows: Pieeay=K - R"

0.6~0.7
K : Constant for each gas composition
R : Expansion ratio
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Fig.5 Still photographs of detonation expansion.
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Table? Effect of expansion ratio on the rate
of flame velocity decrease.

TRk BoER OBEFR

. |Flame vel,|Min, flame/The rate]

Exp ansion . e vel, after-jof vel, D.e cayed
ratio distance
R expand expand| decrease D, D (cm)

A(m/sec) | B(m/sec) |{(A—B)/A|

2.5 2, 385 1,134 0.525 10

5.0 2, 366 718 0.695 26

12. 5 2, 340 379 0. 840 >50

25.0 2,330 264 0. 885 >50

' 3C;H,+-20,;, P;=100mmHg
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Fig.13 Flame speed profile corresponds with
streak and still photographs.
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Decaying of Gaseous Detonation by Expansion (First Report)
—Experiments in Flat Channels for Oxy-acetylene Detonations—
by H. MATSUIX
Research Report of the Research Institute of Industrial Safety RIIS-RR-20-5
(1972)

Oxy-acetylene gaseous detonation waves were initiated in the flat tubes which
- were made out of acrylic plates, and enlarged at the halfway.
. Streak and still photographs were taken to obtain the detonation decayed distance
(induction distance), the limiting initial pressure of decay and variation of the
flame velocity after expanstion, for various expansion ratioes of the tubes and gas

compositions.

(2Tables, 15Figures, 8References)



