31 2 Vol.31 No.2
2001 4 JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY Apr. 2001

:0253-2778(2001) 02-0184-05

Mach

1 2 2
1. , 230026 ; 2. \ 100080)
Mach ,
( X S) Po ),
Mach )
Mach .
; :Mach
:0381:0382" .1 A
(energetic meterids) :
(11
[2,3]
1 . [4 15] L]
, Mach
Mach
Mach ,
(Transverse wave)  Mach
1.1 X O @ crit
[5] 1 y
:2000-08-28
: (19872068)

,1943



2 Mach 185

. Mach ,
) X C) , Po
) X 0O ) ,
Mach COW (Chegter- Chi snell-Whitham) (6 8] Mach
X C] . CCW Whitham ,
. Chegter®  Chisnell!”
. Whitham'®!
, Whitham
Whitham ,
1 —-"4#-.—"
g
S
. al ’._-l"".’"
, cow —a—T,= 203K
—e— T, 2 208"
Mach o1 a7 =23
X 0 X 0 y T
80 100
(2H, + O, +Ar,Yy =
1.45, Py = 16 kPa, Mg = 5.12). ,
(Mo = 5.12) 1 o X9
Fig.1 The dation for detonati
Mach X _0 ig relation for detonation
and shock wave
, X )
’ ( Mmh ) ecrit
1.2 X Py
22 B Experimental Data of Detonation '
201 \Q —— Polynomial Fit of Data ,
12 —O— Data of Shock Wave
514
é ::: .2 (2H, +
84 Oz) ) Mo
6
4]
g Po . , ,
(] . . v r > m2 M cra . , MO
0 10 20 30 49 50 60 70 80
8! Deq. . ,
2 Mo —Po ’
Fig.2 The Mo —P, rdation a '
different iritia temperature ' ’ .
2H, + O, +Ar, To =288 °K, 16
kPa 60 kPa 2188 m/ s 2248 m/ s, 5.12 5.26,

2.7 %. Mo, CCW X



186 31
X Py , C] X
Mo
1.3
3 (2 H2 + 02) ’
Py Po Po , , Po , P Py
;o Po , Pi/ Po
4 (PJ/ Py © . Mg
20.0 36
aaa 34
19.6- et . 32
st 30| SN0 40s- 044040
o 42 P TV N o o - 28]
A L v Q,
=~ 1881 A e ot ~ 264 —4— P, | P, for shock wave
18.4 ‘J‘A - - ol 5 0 24] —Q-- P, | P, for detonation
L —*— T =23K 22 ® P! P of experimental data
18.0] ¥ —+— T, =288°K 20
1761 7 —a-- T, = 283K :2‘ et Bododono o000 00
0 10 20 30 40 50 60 70 80 S50 900 110 0 20 30 4 S0 60 70
P, ikPa @ { Deg.
3 (P/ P) Py 4 (P/P) ©O (Mo = 5.12)
Fig.3 The ( P/ Py) —P, relaion a different Fig.4 The ( P/ Py) —© rdaion for shock and
intid temperature detonation (Mg = 5.12)
5 PIP ( I d /°
160 - n experimental data
o] BB rshockwae  f o ——votmomiaiteotana A
50 V4 -—a— P, | P, for shock wave A
120+ B P,/ P experimental data g A
100 ,9/0,0 a 3 ﬁ’A
~ B804 /{ﬁ et - jr“
" A 21 ot
60 - e ’_n,AA '%A -
40 M 'iAdAmA 1
20 e . n
o 0 r T r T T T
"o 20 3% 4o s 8 70 o 1 20 3 40 50 60
& I Deg. &1 Deg.
5 ( P3/ Po) e (Mo = b. 12) 6 ( P3/ Pl) e (Mo = b. 12)

Fig.5 The (Py/ Py) —© rdation for shock and
detonation with (Mg = 5.12)
5 Mach

3, P/ Po

Fig.6 The (Py/ Py) —O rdation for shock and
detonation with (My = 5.12)
P3 Po (P Py ©

’ 3(f ’



2 Mach 187
Mo=5.12 , 6 Mach Ps P1
© ( ) Ps/ Py 5 6 ,
( Ps/ Po) ; P/ Py
3° Mach
Mach Mach
5 6 30° Ps/l Pp Ps/ Pp '
30 , )
. , Mach 700 T
“ " 6004 Tranaducer T,
, Mach 5001 K Tranaducer T
n 4001 !
: : < a0
, Mach 200
( 6nm) s
ccw " S, -V
<100 0 100 200 300 400 S00 60O 700 300
’ ths
7
' (2], (CH, + O, +Ar,y = 1.45,
. Po = 20 kPa,® = 19.30)
, 9.2 P, B, ’( Fig..7 A typicel detongtion pressure time
higory curve for transducers T, —3
, 1o
). Ps Ty ,
T, , Mach T2, Mach
, , Tz T 50 mm
, , Mach
[5].
2
(D Mo , Mach )
X ©) X ©
) Mach X -0
CCcwW Mach , 30
cow Mach ,
@2 Mo , Mach : (
P/ Po Mach Ps/ Po) :
2H,+0)) 1.7 ,




188 31

(3) Mach ,Mech P3 P1 Ps/ Py Mach

, O] Mach . , (Ps/ P1)
Mach
[1] Oran E S. The dructure of propagating detona Mach [J].
tions: lesons from numericd dmulaions[A]. 2000,15(3) : 298 305.
Proceedings o internationd mnismposum on [5] ,
gasous detonation [ C], Washingon D. C. , Mach [J7.
1999.1 5. , 2000 ,30(6) :685 692.
[2] Roza Akbar. Mach reflection of gassous detonation [6] Cheger W. The quas-cylindricad shock tube [J].
[D]. New York: Rensdaer Polytechnic Ingdi- Phil. Mag. , 1954 45, 1293 1302.
tute, Augug , 1997. [7] Chisndl R F. The notion of a shock wave in a
[3] Qang Yu. Bxerimenta and numerica sudy of channd with gpplicationsto cylindrica and pher-
ungeady sock and detonation waves [ D ]. ica shock waves [J]. Huid. Mech . , 1957 ,2:
Aachen: Aachen Polytechnic Inditute, Decenr 286  297.
ber , 1996. [8] Whitham GB. Linear and rorrlinear Waves [M].
[4] , , . London: Wiley Interscience ,1974.

The Comparison o the Characterigic Parameters o How
Fields Behind a Mach Reflected Gaseous Detonation
and an Air Shock Wave on a Wedge

@QJO Chang-ming' , ZHANG Deliang’ , XIE Wei?

(1. Dept. d Mechanics and Mechanical Enginering, USTC, Hee 230026, China)
(2. Indgtitute & Mechanics, Chinese Academy o Sdences, Bedjing 100080, China)

Absract : Udng traditional soot print technique , the authors corfirmed the exigence of Mach reflec-
tion of gasous detonation waves diffracting a wedge and obtained sysematic experimental results.
Based on these reallts, the characterigic parameters of flow field behind reflected waves such as the
dendty , shepe and Sze of cdls, the peak value of detonation pressure, and the relation between tra
jectory angle of triple points X and wedge ange® and initia pressure P, are andyzed in detail. The
characterigtic parameters of a Mach reflected gassous detonation are conpared with air shock waves,
and the causes o the difference are discussed tentatively.
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