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A Study on Interaction Phenomenon of a Detonation Wave with a Shock Wave
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Abstract : By using the sooted plate technique, a detonation cellular pattern is recorded. The cell width A4 is a parameter that
depends on the chemical reaction rate of the mixture. Therefore, many studies have been carried out to measure the cell width
under various mixture conditions. Hence, it can be expected that the cell width is a function of the local thermodynamic
properties of the mixture. In the present study, which is a fundamental study on detonation cellular structure, we focused on
the change in the detonation cellular structure with change in the local thermodynamic properties. In this study, the change
is made by a head-on collision with a shock wave. A detonation wave collides with shock waves of the different strength in
stoichiometric hydrogen-oxygen mixtures. The change in the cell width is measured on the basis of the soot track record. It is
clearly observed that the cell width changes after the collision. The cell width decreases with increasing shock wave strength.
The relation between the cell width and pressure and temperature of the stoichiometric oxyhydrogen mixture is obtained
under the present experimental conditions.
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Fig.l Schematic diagram of the experimental apparatus used for
studying the interaction of a detonation wave with a deflagration
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Fig.2 Schematic diagram of the experimental apparatus used for
studying the interaction of a detonation wave with a shock wave
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Table 1 Experimental conditions
Driver gas 2H,+0,
Initial pressure 40 - 80 kPa
Buffer tube He+0.39N,
Driven gas 2H,+0,
Initial pressure 30 kPa
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Fig.3 Pressure histories corresponding to the interaction of a detonation
wave with a deflagration wave
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Fig.4 Soot track record corresponding to the interaction of a
detonation wave with a deflagration wave at P2, p;=70kPa,
delay time=757us
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Fig.5 Pressure histories corresponding to the interaction of a detonation
wave with a shock wave
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Fig.7 Soot track record corresponding to the head-on collision of
a detonation wave with a shock wave
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Fig.8 Enlarged image of the soot track record
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T 2 KR X > TR S N5 EEN, S CIER S
N &5~ 32— a3 VIEDRIEEHZET 254810
T, LRk E - BREASE H W THEBINICHR L,
DU AR % 372
(1) BAZEIET 2 KEICE > THERS N2 HEE L5 b

= a VBT LGS, BETA5 72— a

YIED R NVHEEDZEIC XD, EHEROIGIR EAEE

HBZENTES,

Q) HEWEIC L DI I NHEKE T 2 —> a v
ZIFHEERIE LI EICLD, HRFEOMIITHL T
LVIERNED X HICZET 202 B L 22655, H
IZOWVTIEREFICKILH LA L, MEICR LT
B7L o ZAORTEHTEZ 2 EBHS2ICEN,
VI )] EIREDBIETR e 2 LN TE S,

(3) W & T b 2= a VIEDIEMmEEZIC BT 2L
Wi D ZABIRIC = v NS L T 2 ATREE DY E
{, HEHBDOEVIEERLVESDLBIZIF-ETH S
Z EDMED D STz,

il
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