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Fig.1 A Schematic of the Experimental Apparatus
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Fig.2 Examples of the pressure History of The
Incident Shock Wave
(A) : Qutput signal of the pressure gauge
5cm upstream of the slide valve (buffer
section),
(B) : Output signal of the pressure gauge 5
cm downstream of the slide valve
(test section)
Driver gas: Ha, Driven gas;62% H, + 38
9% Nj in the buffer section and 67% H; +
33% O, in the test section, respectively.
p1=5010rr and M, (incident shock Mach
number at the interface of the two low pres-
sure sections) =3, 83.

120 mm

—II 100 usec |&

120 mm

Fig.3 An Example of The Sireak Picture of Schlieren Photography,

upper picture: no explosion

lower picture: detonation initiated within 1 cm downstream from

the slide valve.
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Fig.4 Features of The Initiation of Detonation for
Voriuos Strengths of The Incident Shock
Waves.,

X = —40~0cm : Buffer section (629 H, +
38% N3, X > 0: Test section (67%H,+ 33
% O3 0r 62% H;+38% Nj).

Results obtained by pressure gauges :open
symbols connected by —for 679 Hj+ 33
% O3, and shaded symbols connected by
— « — for 629 H;+38% Njas atest gas,
respectively. I: Result obtained by streak-
Schlieren record. Indicated value with each
line shows the incident shock Mach num-
ber, M,,.
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Fig.5 Mean shock velocities at two sections
(QO:Averaged value measured by streak -
Schlliern record at 1 < X<13cm,
@ :Averaged value measuled by pressure
gauged at 60< X < 80cm.

— «— :critical Mach number of the incident shock
wave for the initiation of detonation at each
section. (A): py=50 torr, (B):p;=100 torr,
{©): p1=25 torr.
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Fig.8 Comparison of The Explosion Limits by Var-
ious Authors (8) : 2nd explosion limit calcu-
lated by 2 k3/ks (M) = 1and the result of Vo-
evodosky and Soloukhin!® for strong ignition
limited behind lefrected shock wave.

(b) : Evaluation by Myer and oppenheim'®for
various of (dr/dT),. (b’):Experimental re-
sult of Myer and Oppenheim'® for strong ig-
nition limited behind reflected shock wave.
{c) : Caluculated limit for ignition delay of 1
cm behind incident shock wave by using the
kinetic data of Schott and Kinsey!®.

(d) : Present result for the direct initiation of
detonation (p and T have been evaluated
by nonreactive Rankine-Hugoniot relations).
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Initiation of Detonation behind Attenuating - Incident Shock Wave
in a8 Stoichiometric Mixture of Hydrogen and Oxygen

by Yoshiro KAWAMURA?®*, Hiroyuki MATSUI*

and Tetsuro ASABA*

Incident shock waves are used to decide the limit of detonation propagation in

a stoichiometric mixture of Hy/O; in a shock tube.

The velocity and the pressure

profile of the decaying incident shock waves in the buffer section and that of the

propagations in the test gases are monitored by a series of 8 pressure sensors and

a streak camera.

Three types of the propagation of the shock waves are observed depending on
Msi, the incident shock Mach number at the interface of the test gas, i. e., quick
(direct) transition to detonation at the beginning of the shock heating, delayed

transition to detonation caused by the self-acceleration of the shock, and the case

of no transition to detonation.

The present result on the limit of direct transition to detonation is compared

with those of reflected shock waves performed by Voevodsky and Soloukhin and

Meyer and Oppenheim. The present result is between those of the .above works

and the simple calculations based on the kinetic ignition delay (where distance of

the ignition delay is taken as 1 cm or less).
(*Department of Reaction Chemistry, Faculty of Engineering,
University of Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo)
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