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Fig.1 SEM photograph of aluminum flakes

100 pm
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Fig.2 Microstructure of fuel particle in mixture
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Fig.3 Distributing curve of the aluminum particle size
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Table 1 Theoretical combustion heats

and enthalpy of sample

D/ (ge em™)  AH/MIe kg™)  Q/MIs kg™ 0/ (MI+ dm ™)

1.55 14.82 16.11 24.4
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Table 2 Experimental combustion heats

in different conditions

" W R R
i 4% 1
/(0.5 MPa) /(0.5 MPa) / (1.0 MPa)
T P
16.87 5.946 4.606
/(MJe kg™h)
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Fig.4 SEM photograph of residue after
thermobaric explosive fired
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Table 3 Data of the thermobaric explosive sample’s shockwave pressure with distance

0 B /m 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
1.515 kg 0.479 5 - 0.1245 - 0.056 1 - 0.033 7 - -
2.35 kg - 0.378 0.1512 0.094 5 - 0.042 4 - 0.038 -
6.00 kg - - 0.335 0.195 0.138 - 0.065 - 0.035 4
5.95 kg TNT - - 0.254 0.150 0.105 - 0.056 - 0.0350
15 2% 3 v oL 9 A oo o A R 0 B osf

A e 2, P R QLHX £ 4 iR R A 2448 ol

B AL 6.0 ke 5 55 IR R RARHARE 4 4 s 2Lk QU

F ek P 7 5 e TR Ak £ TN 4 24 98 K 7 g ket

AR IF03E 5 A B TR 8%, 5691 1) 4k B0 9L 4 24 1 50

TNT 1K R B 01
ST SR A TR 24 0 R L — 0.0

FBER P AR 0 b > ok dt A 2% BRI e A 245 %) 1 J
71, PR Y i R A AR R H AR R R R IR R T,
1 kgifdt XE 258024 T TNT (9B 45,

5K 224 1T LR FHAH [R)CS0 25 08 R U3 TNT
S HE TRV, KR 245 8 HE 1) oo o5 2 o YRR AR AR T S50 )
AT ROR A 25 o BT it , o n] DLSE 3 A [ 1) 22
AT, R, X TR L8 s U 2
T 15 H A DR TIE 5 g A D 20 e o D o 0
FUATAALL, FL Al 5 v i R AR K O 2 7 ok AR

2 3 4 5 6 7 8 9 10
1o EE/m
5 FELEHEBBRENMEROp -r HL
Fig. 5 Ap —r curve of the different
quantity charge
R — g PR
JE}0.02 ~0.5 MPa [i], TNT #1ER) Ap —r R 5
T EYELTRRIER) Ap — r M Ze 22 1k Fa 5 5 AR AL,
1 Tl 2 AN R A ], R TR 45 A X —

2008 FE 11 5848 69



e, B TNT 4 LA B 0 it

IR 2 47 06 5 B 2 0 B 5% 6 D 4
RO A RIIA (1) 09T SHEF AR H 4
s

Ap," = a, QR + a,

QT} + a; QT} (1)
X a0, 0 FHEE a0 =0.84,a, =2.7 a5 =
7.0 Ap,, Ry W B 0%, 107 Pa; Q S INT 24
it kg R R op i BA R m,

HRAE S 6 Ap,, AR, AT 45 BR 1 SR 1 54~
BRI TR Q PR LSS B A S pRas 25 i A s
IEREL, s (2), BY AT 3R 755K FE A9 MR AR Y =
Qmnr o

1/3

Qur = Q/ (k= W) (2)
A, WORSERRFE 2y BTt kg Qe MHRMELE S 4
TCE AL k RARAE TNT A5 S5 40 £ 08 0 2 i 1& 1E
MRAER 3 MEHRE AKX (1), (2) I
M W CFYE L R E ST IR 4
x4 SRBEEHRENEELLE
Table 4 Ratio equivalence of the thermobaric

explosive sample
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Fig.8 Original curve of the fireball’ s

temperature with time (v —¢ curve)
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Table 5 Duration of the fireball in different

high temperature regions

Xif 17 ik JEE 7 °C FRE i)/ ms
> 600 >240.0
>1 000 42.4
>1 100 20.2
>1 500 7.5
>2 000 0.744
>2 500 0.666
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Fig. 10 Megascopic photos of the shock wave formed and spread abroad process
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Fig. 11 Relationship of shockwave and fireball spread abroad in the thermobaric explosion
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Fig. 12 The original wave of the first shock and the second pressure wave in small scale test
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Fig. 13 The first shock wave and the second pressure wave in large scale test
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Study on efficiency of aluminized thermobaric explosive

Pei Mingjing, Hu Huaquan , Zhang Jingsen,

Yu Qin, Liu Yu, Chen Liqiang
(' Northwest Institute of Nuclear Technology, Xi’ an 710024 ,China)

[ Abstract |

This paper mainly expatiated the essential components of aluminized thermobaric explosive pow—

der and its energy releasing efficiency in different environments, and dealt with the information of shock wave and

fireballs spread abroad within explosion. Heats of the explosive samples were determined in oxygen, air and argon

confined in stainless steel container. The effect of the circumstance to the energy releasing efficiency in confined

condition was analyzed. Contemporary the energy releasing rates of the different metal additives were qualitatively

analyzed. The temperature of the fire balls and the fireballs’ durations were measured in the field test. The rela—

tionship of shock wave with fireball expanding was researched. The results indicated that the aluminized thermobar—

ic explosive flake had a higher energy releasing efficiency and energy releasing rates in the oxygen environment. It

could have produced a high temperature fireball and strong shock wave which brought an integrative damage.
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