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Fig 1 The schameof cellular structure produced by 30% (2C2H 2+ 502) + 70%A r detonation diffracting on aw edge & = 18 5°
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5 16kPa (2H2+ G+ A, ¥=1 45 M =5 12)
Fig 5 Cellular structure produced by 2H2+ O2+ Ar (3= 1 45, Po= 16kPa, M = 5 12) detonation w ithout w edge
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6 16kPa 10 0° (2H2+ O2+ Ar, ¥=1 45 M= 5 12)

Fig 6 Cellular structure produced by 2H2+ O2+ A1 (3= 1 45, Po= 16kPaM ¢j= 5 12) detonation diffracting aw edgew ith & = 1Q 0°

7 16kPa 15 0° (2H2+ O2+ Ar, ¥=1 45 M= 5 12)
Fig 7 Cellular structureproduced by 2H2+ O2+ Ar (¥= 1 45, Po= 16kPa, M ;= 5 12) detonation diffracting aw edgew ith @& = 15 0°
(16kPa, 120torr) : 5 12 . 5
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8 16kPa 19 3° (2H2+ O2+ Ar, ¥=1 45 M= 5 12)
Fig 8 Cellular structure produced by 2H2+ O2+ At (¥= 1 45, Po= 16kPa, M = 5 12) detonation
diffracting aw edgew ith & = 19 3°, The trajectory of triple point is shaped in front of the apex of wedge

9 16kPa 26 7° (2H2+ O2+ A1, ¥=1 45 M= 5 12)
Fig 9 Cellular structureproduced by 2H 2+ O2+ Ar (3= 1 45, Po= 16kPa, M ¢j= 5 12) detonation diffracting aw edgew ith & = 26 7°
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10 16kPa 30 0° (2H2+ O2+ A1, ¥=1 45 M= 5 12)
Fig 10 Cellular structureproduced by 2H 2+ O2+ Ar (Y= 1 45, Po= 16kPa, M = 5 12) detonation diffracting aw edgew ith &= 30 0°
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11 16kPa 35 0° (2H2+ O2+ A1, X=1 45 M =5 12)

Fig 11 Cellular structureproduced by 2H2+ O2+ At (¥= 1 45, Po= 16kPa, M ¢= 5 12) detonation diffracting aw edgew ith &= 35 0°
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12 16kPa 4Q 0° (2H2+ O2+ A1, ¥= 1 45 M= 5 12)
Fig 12 Cellular structureproduced by 2H 2+ Q2+ At (¥= 1 45, Po= 16kPa, M = 5 12) detonation diffracting aw edgew ith 6 = 4Q 0°
' M ach , 1
, . 13 14 , 8

13 16kPa 19 3°
(2H2+ O2+ A1, ¥= 1 45 M =5 12)
Fig 13 Cellular structure produced by 2H2+ O2+ Ar (3= 1 45, Po= 16kPa, M ¢= 5 12) detonation
diffracting aw edgew ith 8 = 19 3°, The trajectory of triple point is shaped above thew edge slope
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14 16kPa 19 3° (2H2+ O2t AT,
=145 Mq=5 12)
Fig 14 Cellular structure produced by 2H2+ O2+ Ar (3= 1 45, Po= 16kPa, M = 5 12) detonation
diffracting aw edgew ith & = 19 3°, The trajectory of triple point is shagped just at the goex of wedge
5mm )
15 , “or , 30mm

15 26 7kPa 10 0°
(2H2+ 02, ¥= 1 40, M = 5 24)
Fig 15 Cellular structure produced by 2H2+ O2(3= 1 40, Po= 26 7kPa, M = 5 24) detonation

propagating through the slot between aw edgew ith &= 1Q 0° and the tubew all
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The Exper mental Evidence for M ach Reflection of
GaseousD etonation W avesActing on an Obstacle

GUO Changming', ZHAN G De-liang®, X IEW ei’
(1 University of Science and Technology of China, Hefei 230026; 2 Institute of
M echanics, Chinese A cademy of Sciences, Beijing, 100080)

Abract: The experimental evidence for M ach reflection of gaseous detonation w aves acting
on an obstacle ispresented in thispaper. W edgesw ith differentw edge-angle aremounted on
the sidewall of tube to form oonvergent tube The M ach reflection is shaped when
detonation w aves propagate on awedge The trajectory of triple point of M ach-reflected
detonation wave was recorded for the first tme by anoked foil On both sides of the
trajectory, the change of cell size and shape is very obvious A coording to the literature
known to us, it isconfirmmed for the first time by cellular structure that as shock waves in
non-reactive air, the detonation waves can al®o shape M ach reflection under certain
conditions These experimental results not only help us deeply understanding the nature of
detonation waves but als afford a reference for comparison when we make numerical
smulation for this phenomenon
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