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Fig. 1 A schematic of experimental apparatus for pro-

ducing imploding detonation.

Fig. 2 Examples of open-shutter record on im-
pleding detonation.

(a) : axysymmetrical initiation of im-
ploding detonation (P,=54 torr,
CH;+1.5 0,).

(b) : unsymmerical initiation of implo-
sion (P,=52 torr, C;H,+1.50,).

I : the inner wall of the cylindrical
test section

1 : the outer edge of the inserted
plate

I : the trace of the initiation of the
implosion.
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Fig. 3 The experimental results on the in-

duction distance of the cylindrical im-
ploding detonation against the initial
pressure, P, (C,H,+1.5 0;).
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Fig. 4 The variation of the detonation velocity of the implo-
sion against the radial distance from the center of the
symmetry.[(C,H,4+1.5 O,, the dashed curve represents
the calculated detonation velocity by the one-dimen-
sional C-J theory for each p.].
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CELL PRESENT STUDY
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Fig. 5 The variation of the cell size against the radial
distance from the center of the symmetry. C,H;
the dash-dot line denotes the cell size for the
one-dimensional detonation at 5,=76 torr evaluated
by use of Eq. (1) in the text).
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Fig. 6 An example pf the image converter
camera record showing the luminous
cyrindrical shock front of the imploding
detonation and the reflected shock
wave produced after the con-
finement.[frame intervals : 0.5usec., C,

H2+1.5 02, P,=150 torr]
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Implosion

10 usec

Fig. 7 The streak record of the imploding detona-
tion and the reflected shock wave obtained
by the image converter camera.

[the experimental condition is the same as
shown in Fig. 6].

1 3 5 7 9 1N 13 15

Fig. 8

The record of the image-converter camera
showing the behaviour of the imploding
detonation near the center of the confine-

ment.

(frame intervals : 50nsec, the experimen-
tal condition is the same as shown in
Fig. 6]
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Fig. 9 The behaviour of the overdriven im-
ploding detonation at the center of the

symmetry.

(@ : the experimental result of the
detonation velocity evaluated by the
variation of Rs, # : the detonation
velocity estimated by using Eq. (2),where
& is taken as o, 80 (see text). The er-
ror bar attached to the data point in-
dicates the limit of uncertainty due to
the error of & CH:+1.5 O,, P,=150
torr].
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Fig. 10 The correlation of logarithm of radius of
the imploding detonation to the logarithm
of the absolute value of time.

[C,H,+1.5 O;, P,=150 torr].
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STUDIES ON THE CYLINDRICAL IMPLODING DETONATION
IN A MIXTURE OF ACETYLENE AND OXYGEN

Yoshiro NAGUMO®*, Joji KOGA*, Hiroyuki MATSUI*
Kuniaki YONEDA* and Mitsuo KOSHI*

The initiation, the propagation, and the confinement behaviours of the cylindrical
imploding detonation of acetylene and oxygen mixtures have been studied at the
various initial pressures. The imploding detonation with an excellent cylindrical sym-
metry can be initiated above the initial pressure of 54 torr for the mixture of (C.Hy)
/(0z) =2/3. The induction distance for the initiation of the cylindrical explosion, the
variation of the detonation velocity, and the size of the cell structures have been
measured. The behavious of the imploding detonation at the center of the axial sym-
metry could be precisely observed by using a high-speed image converter camera. It
is confirmed that the detonation behaviour at the highly overdriven condition near the
center of the confinement can be well described by a simple blast wave theory.

(*Department of Reaction Chemistry, Faculty of Engineering,

The University of Tokyo, 7—3—1 Hongo, Bunkyo—ku, Tokyo 113)
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