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Fig. 1 Apparatus of using gas generator to drive water spray
I —pressure transducer, 2—charge amplifier,
3—digital oscilloscope, 4—-charge amplifier,
S5—pressure transducer, 6—atomizer nozzle,
7—high speed camera, 8—lamp house, 9—water,

10—aluminium film, 11—gas generator
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Fig.2 Spiral jet spray nozzles
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Fig.3 Liquid pressure vs time in reservoir
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Table 1 Experimental data of apparatus water spray
charge quantity maximal pressure time of obtaining initial velocity of jet spraying spraying residual liquid volume
/g in reservoir/MPa maximal pressure/ms /m+s”! distance!) /m Ard/ms /mL
30 2.22 94 12.5 4.8 308 320
40 4.1 98 20.6 5.5 268 245
50 6.15 50 26.8 6 236 215
70 11.6 36 32.6 8 212 105
90 17.8 32.7 36.1 8.7 168 75

Note: 1) the superscript denote the data is obtained under the second experimental method ( the nozzle is horizontal ). Other data is obtained under the first

experimental method ( the nozzle is vertical).

3.2 RABMBHEEUMLRHNAM

Pl 4 I A T LIRS T A2 i 30 g 1)
M5 55 S T2 Sl 8 114 e 5 R (= 500 it/ ), ¢ W S5
TAEWEI A e I B B, 25 (U LR A AR, RV 31 55
HER T I JZ S5, BOATE S0 55 HE , BT T 352 ms
I, A BB A 2R AR S Al e 2R W A, 2 A ACR:
IR AE o 1B S JEMEE B AES0 o2 244 | Wi 55 HE
TR et i 1 o B8 52 R F (f = 500 /s ), A S At A
8 msitf B AR 55 U RICR B I S0 R 5 4 o AT 6 St
L AE 90 g &2 1L T S5 4 (TR Il A A g i 45 52 1
Fr(f =500 Wi/s ) JRARIFHRAE 2 ms B Z5ALACR C 240 Y
U A 6 ms IFEIE BGIRR 5 PEE BROR ) S50 5 A, IS 25
TR T, LT B AWM R AR RE TR il %5 1k R 479
SEFHE . Ingebo " S X S I WS 5 R A SR R 5T
SN ST S A S5 ELARTH R T i Ml S
BB L2 P RN Y BRI A d =
d/(2.8 x10™Re;) , X ,d; HWEOEAZ; Re, =pu,d/p,
SEMTE I TR o D IRAORE BE R wy D A

WERE M A 119 55 ok R 2 S L 1 DR S R, B2 T
AFE H 51 1) 1 24 A R I 11 I S o J3E I BE,30 g% 24
R E SR PRI 12,5 mo+ s IR T I
ANRETR U 55 A W 55 4, 50 g 25 2 WBE 1A 37 ) 0 B
LI 26.8 m - s~ LI BEBE 7L 4 W B T TE UL 2
LAY S5 A , S 0 2% B B AR MU A ) 4h B BB AR %
PRI T 25 4, IBE I ) AR B SRR T 25 m -+ s 7'

7 WL EAE 90 g G2 T W% HE WU S
Beit) vl 355 R (f =500 Wii/s) , ST £ 47 3] 120 ms
I 25 E (9 158 55 11 T B A2 /N B R O 4R A2 e, 3118136 ms
W ARG AT T o Zad o b S B, 5 YA
AR AL S R A e e AR w8 TR S T A TR
VAR FHTHT 1 f) Rayleigh-Taylor (RT) AN sE " i) %
o R R B IR 2 2 e R R B T 2
PR T B, IR B A B 2R N AR 2 o =4
137 O oS L TR R NN e R W R A 7/ I i P
FEMRA o 2 S0P AR U R A I I SR A AT Y R
ARS8 1140 25 A S8R S, YR B/ 3 AR 8 g
Y 2o G WTTE i pu Y IUE:IE S8

12ms 20 ms 28 ms

36 ms 52 ms

4 30 g 2 &5k WG % Y 2 4 TR B
Fig.4 Photographs of atomizer cone with 30 g charge
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Fig.5 Photographs of atomizer cone with 50 g charge



s

454

b
&

815 %

10ms 12ms

6 90 g 24 i IE M e B 555 HE Y it 72
Fig. 6 Photographs of atomizer cone with 90 g charge
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Mechanical Behavior and Constitutive Model of Pressed Aluminized Explosive

CHEN Rong, LU Fang-yun, LIN Yu-liang, WANG Rui-feng
( Department of Applied Physics, Institute of Science, NUDT, Changsha 410073, China)

Abstract: Compressive behaviors of a pressed aluminized explosive with different densities (1.5,1.6,1.7 g + cm ) were investigated
experimentally by split Hopkinson pressure bars ( SHPB) and hydraulic testing machine at different strain-rates ( ranged from
0.008 s ' 10 800 s~") respectively. Nonlinear stress-strain curves at different strain rates were obtained. The results show that the
mechanical behaviors of the aluminized explosive is obviously rate-dependent, and the corresponding failure stresses become higher if
the original density or loading strain rates rise. A constitutive relation was established base on the experimental curves.

Key words: solid mechanics; aluminized explosive; constitutive model; strain rate effect
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Characteristic of the Thermobaric Explosive Contained Aluminum Powders

PEI Ming-jing'*, MAO Gen-wang', HU Hua-quan®, CHEN Li-giang®
(1. Northwest Polly University, Xi'an 710072, China; 2. Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: A thermobaric explosive containing aluminum powder shaped flake and many physic-chemical parameters’ testing courses
of the fuel were mainly introduced. The energy contained in fuel was calculated,the energy releasing efficiency of fuel was tested in
different environment,and the fireball’s expanding characteristic and shockwave's removing process were studied. The results show
that the fuel’s energy density is 16. 11 MJ - kg ™' theoretically, about 4 times of TNT-equivalency. The energy releasing rate of the
aluminum flakes in the fuel is fast, and the released energy enhances the shockwave immediately when the shockwave is born and
spreads. The fuel is safe in using and depositing. The capacity of the fuel’s anti-loading is identified well after impact test and
shooting test in large caliber fire-guns, and also show that the fuel is safe under the overload by 1.7 x 10° m « s *. The fuel’s

stability is adopt to the large caliber fire-guns’ shooting condition.

Key words: applied chemistry; thermobaric fuel; explosion; aluminum flake
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High-speed Liquid Jet Driven by Burned Gas of Gas Generating Compositions

ZHAO Lin-shuang, DU Zhi-ming

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A new spray device is presented in the paper. Its power source is burned gas produced by combustion of gas generation
compositions. High-speed photography was used in the experiments. Atomization processes of spiral jet spray nozzles is studied
under five different charge quantities (30 g,40 g,50 g,70 g,90 g) of gas generator. Experimental results show, the atomizing effect
of jet can be improved with increasing charge quantity of the main propellant grains. When charge quantity of gas generator is more
than 50 g,the atomizing effect of jet is preferable.

Key words: fluid mechanics; gas generator; spiral jet spray nozzle; high-speed photography



