30 6 Vol.30,No. 6
2000 12 JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOL OGY Dec. 2000

:0253-2778(2000) 06-0685-08

Mach

1 2 2
(1. . 230026 2. ., 10080)
Méach .

, Mach X ( ,shock-
shock ange) ] , (normal
reflection)  Mach ) X Mach

Mach

; :Mach

:0381:0382" .1 A
1
Mach , [1]
.Haine S. Oren!?! , (energetic materials) ,

: [1]
Mach
2.1 X © Py

Mach ,

[1] : , X C]

* :2000-07-04
: (19872068)
1943 4



686

30
1 X C] . ( 1° 4a0°)
X Mach
The Experimental Data of Shock-Shock Angle 24 The Cell Size under Different Initial Pressure
20,Y (2H,+O,*Ar, v =145, M= 5.12) 2:2 1 a (2H,+0,+AT1, 8=19.3°)
'8 ®  The Experimental data /g 2.0 O Experimental Data of Cell Width
16 —~—— Polynomial Fit of the Experimental Data S
14 = 1.8
o 12 'E 1.6
=t 10+ - 1.4 E
8] Y =23.5266-0.70008 X+0.00484 X* 3
6] 1.2
o] 1.0 B
2 0.8 8
o 10 20 20 40 50 &0 16 18 20 22 24 26 28
a8 Py/kPa
2
1 X © Fig.2 The relaion between cdl width
Fig.1 The relaion between andeX and ande© and initid pressure
The Relationship between Initial Pressure The Mach Reflection of Detonation Wave on a Wedge
16, Shcok-Shock Angle for 2H,+O,+Ar on a 19.3° Wedge 40, (2H,20;+Ar, y =145, I, = 5.08)
14 . 3.5 o Trajectory of Triple Point
- Linear Fit of Trajectory
124 ™ u . E 3.01 ' Cdrﬁrarsmm?re
o 101 < 25
> = Lipear fitted trajectory of triple point
8 & 204 .,
61 < 15
= .
4 B Experimental Data 1.0 T,
pel A
24 0.5 .,
0+— . y . . : ) 00 . :f/l:r‘! e
16 18 20 22 24 26 28 0 1 2 3 4 5 6 7 8 9
Py /kPa wedge height (cm)
3 X
Fig.3 The relaion between andeX 4 Mach
and initia pressure Py Fig.4 The sketch of measuring shock shock angeX
, (19.3) Mach 5 7
, 16 kPa 26.7 kPa ( 2
), Pp X : 1.5% ( 3 ). ,
2H, + O, +Ar, 288 K , 16 kPa 60 kPa 2188
ns 2248 m/ s, 2.7%. , CCW (Chegter-
Chi snell-Whitham) (3 3l , X : Mach
( L 1 L
) L

. ZND (Zel dovich-Von Neumann-Doer-
ing , (Precursor Sock Wave)



6 Mach 687

. 16 kPa, 288 K, (Mach
Number) Mg 5.12, . Mach ,

5 Py =i6kRa,0 = 19.3 Mach 2H, +O, +Ar,y =1.45, Mg = 5.12) ,

Fig.5 Cdlular sructure produced by 2H, + O, +Ar (Y = 1.45, Py =16 kPa, Mg =5.12) detonation

diffracting a wedge with© = 19.3. The trgectory of triple point isformed in front of the goex of wedge

6 P, =20kPa,0© =19.3 Mach (CH, +O, +Ar,y =1.45, Mg = 5.15) ,

Fig.6 Cdluar gructure produced by 2H, + O, +Ar (Y = 1.45, By = 20 kPa, Mg =5.15) detonation
diffracting a wedge with® =19.3. The trgectory o triple point isformed a the gpex of wedge
2.2 Mach

(transverse wave) . 61,
Mach .
, Mach (1,
[1] : VAN
: : X
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, 5 8 9 (2H, + O, + Ar) (16 kPa)
(19.3) .5

A\

7 Py = 24kPa,© =19.30 Mach (24.+0, +Ar,y =1.45, My = 5.17) ,

Fig.7 Cdluar gructure produced by 2H, + O, +Ar (Y = 1.45, Py = 24 kPa, Mg = 5.17) detonation
diffracting a wedge with® = 19.30 . The trgectory of triple point isformed a the gpex of wedge

8 Py =16 kPa,® =19.30 Mach 2H, +O, +Ar,y =1.45, M4 = 5.12) ,

Fig.8 Cdluar gructure produced by 2H, + O, + Ar (Y = 1.45, P, = 16 kPa, Mg = 5.12) detonation
diffracting a wedge with® = 19.30 . The trgectory of triple point isformed above the wedge dope

9 Py = 16kPa,0© =19.30 ,Mach (2H, +O, +Ar,y =1.45, Mg = 5.12) ,

Fig.9 Cdluar gructure produced by 2H, + O, + Ar (Y = 1.45, P, = 16 kPa, Mg = 5.12) detonation
diffracting a wedge with® =19.30. The trgectory o triple point isformed jug at the gpex of wedge
, C. K. Chan
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Tab.1 The experimenta data of detonation pressure (wedge ange 19.3 , 2H, + O,)

Po/kPa Ppe/kPa Pi/kPa  P,/kPa  Ps/kPa PJ Py Py Py Py Py Po/ Py Py/ Po Er/ %

17.33 317.9 334.1 339.6 401.5 1.02 1.20 23.17 19.60 19.28 5.1
20.00 368.6 380.7 391.0 463.5 1.03 1.22 23.18 19.55 19.04 3.3
26.67 496.8 498.7 491.5 625.1 0.9 1.25 23.44 18.43 18.70 0.4
33.33 625.9 612.5 614.4 762.0 1.00 1.24 22.86 18.43 18.38 2.1
40.00 755.9 772.5 760.8 932.0 0.9 1.21 23.30 19.02 19.31 2.2
46.67 886.6 896.7 898.4 1073.3 1.00 1.20 23.00 19.25 19.22 1.2
53.33 1018.0 1013.5 1027.9 1257.8 1.01 1.24 23.58 19.27 19.00 0.4
Po: , Pt : , P Ty , Pa: T2 , Ps: T3 JBT: Py Py
2.4

[1] 3 , T1 : o P
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Analysis o How Fidd after Gaseous Detonation
Wave is Mach Reflected on an Obsacle

@QJO Chang-ming* , ZHANG De-liang? , XIE Wei?

(1. Department d Mechanics and Mechanical Engineering, USTC, Hede 230026, China)
(2. Indtitute & Mechanics, Chinese Academy o Sdences, Bejing 100080, China)

Abstract : The experimental evidence of Mach reflection of gassous detonation waves diff racting an ol

dacle are presented in our pgoer. A detailed quartitative analyss of the flow field that forms behind
Mach reflection is presented in this paper. Acoording to the recorded cellular sructure, the relation

ship between shock-shock angdles (the ange formed by trgjectory of triple point and the dope of wedge)

and wedge anges can be determined. Therefore the range of critical angle , on which the regular reflec

tion istranderred into Mach reflection when detonation wave is diffracting on a wedge , can be edimat-

ed reaonably. The main factor that determines the shock-shock ange and the pressure behind the
Mach gem is d 9 anadysed here. These results will further our underganding of the nature of detona

tion, in addition to providing the reference for conpari on when making numericad dmulation for this
pheromeron.

Key words: gassous detonation; cellular sructure; Mach reflection
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A Fag Convadution Fitting Method for
Y Energy Spectrum

XU Tong, SHAO Ming, LI Cheng, CHEN Hongfang, XU Z-zong Xu

( Department & Modern Physics, USTC, Hde 230027, China)

Abgract : This paper present afas convolution method to be used infitting they gectrumof scintillar
tion crygd PoWO, and gves the light yeildof the crysd . It replaces the time cogting convol ution cal-
culation with a seriesrecurdon , which greatly inproves the speed of fitting with little loss of precise
ness.

Key words: <cintillator ;Y gectra; convolution; fitting



