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Table 1 Parameters of test bombs

Sample Shell ‘ Shell . D, D, H m m, m/m,
material formulation /mm /mm /mm /kg  /kg

1# reactive Al/Mg/CuO 40 46 50 0.071 0.131 0.54

2# charge / 60 / 120 0.47 / /

3* reactive  Al/Mg/CuO 60 69 125 0.48 1.02 0.47

4* aluminum Al 60 67 125 0.48 1.0 0.48

5% reactive  Al/Mg/CuO 60 69 123 0.45 0.99 0.45

6" reactive  Al/Mg/CuO 60 69 123 0.46 1.0 0.46

7# reactive Al/Mg/CuO 200 220 400 4.5 27.5 0.16

8* aluminum Al 200 220 400 4.7 27.7 0.17

Note: D, is diameter of charge; D, is outer diameter of shell; H is hight of

test bomb; m, is quality of charge; m, is quality of test bomb.

——— }
B 1 RGN B A
Fig.1 Schematic diagram of bare charge

Charge mass (m,)

Warhead mass (m;) J& -

2 TR B R BRI

Fig.2 Schematic diagram of test bombs with shells
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AR, BRI I AR, X 1) 4 B R A

a. aluminum shell b. reactive shell
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Fig.3 Diagram of test bombs with aluminum shells and reac-

tive shells
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Fig.5 Test layout of small size test bombs(27-6%)

High-speed
photography

| ~Shock wave
pressure test point

6 30 kg AL (7%.8") i B0 fii =y
Fig.6 Test layout of 30 kg test bombs(7* and 8*)
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Fig.7 High-speed images broken process of aluminum shell (3*) and reactive shell (4*) under explosion loads
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Fig.8 Evolution of fireballs recorded by a high-speed camera
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Table 2 Comparison of shock wave overpressures of 274"
test bombs
R/m e Ap, Ap, é, Ap, 8,
/MPa /MPa /% /MPa /%
1.5 1.89 0.588 0.559 -4.9 0.557 -5.3
2.0 2.52 0.215 0.208 -3.2 0.203 -55
2.5 3.15 0.104 0.117 12.5 0.100 -3.8

Note: subscripts 2,3 and 4 represent 2%, 3* and 4* test bombs; R is scaled

distance; 8 is gain of shock wave overpressures.
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Table 3 Comparison of overpressures of test bombs with re-

active shells of two particle sizes

R/m R Ap,/MPa  Ap,/MPa ((Apg-Aps)/Aps) /%
1.5 1.89 0.515 0.516 0

2.0 2.52 0.221 0.195 13.3

2.5 3.15 0.119 0.104 14.4

Note: AP, -shock wave overpressure of 5" test bomb; AP, -shock wave over-

pressure of 6% test bomb
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AR, BRI I AR, X 1) 4 B R A

8.4 m-kg Ak, HAIEE 6% , b B0 13 %,
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Table 4

bombs with reactive shells and aluminum shells

Comparison of overpressures and impulses of test

R/m R Apy,/MPa  Ap,/MPa &8,/% I,/Pa*s I,/Pa*s &/%

6 2.1 0.449 0.552 23 351.35 4849 38

9 3.15 0.150 0.198 32 233.65 3224 38
12 4.21  0.066 0.087 32 21215 2779 31
14 4.91 0.054 0.066 23 174.45 208.3 19
18 6.31 0.039 0.046 18 138.9 175 26

24 8.41 0.026 0.027 6 103.55 116.8 13

Note: subscripts 7 and 8 represent 7* and 8* test bombs; R is scaled dis-

tance; 8, is gain of shock wave overpressures; 8, is gain of impulses.
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Fig.9 Overpressure vs. distance curves of 7* and 8" test bomb
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Fig.10 Impulse vs. distance curves of 7* and 8" test bomb
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Energy Release Characteristics of AUMg/CuO Reactive Shells Under Explosion Loads
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(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. Xi' an Jiaotong University; Xi'an 710049, China)

Abstract: In order to study the energy release characteristics of AI/Mg/CuO reactive shells, the images of broken process of reac-
tive shells were observed by an ultra-highspeed rotating-mirror camera, and the shock wave overpressures of varying-sized test
bombs were measured by shock wave test system. The reaction time of reactive shell under explosion loads and the effects of par-
ticle sizes of reactive materials on shock wave overpressures were analyzed, then the variation of shock wave overpressures with
scaled distances was obtained. The results show that reactive shells could take part in explosive reaction and release energy in a
few microseconds after detonation reaction. The shock wave overpressures are enhanced and the fireball duration increases more
than one time within a scaled distance of 2.52-3.15 m - kg . The overpressure of reactive shell with particle size of 7 um is
13.3%—14.4% higher than that of reactive shell with particle size of 20 wm, which indicates that reactive materials with smaller
particle size can take part in explosive reaction more easily. Compared to bare charges and aluminum shells, the overpressures
and impulses of reactive shells rise significantly, increasing 6%—32% and 13%—38% respectively within scaled distances
of 2.1-8.4 m-kg™'”.

Key words: Al/Mg/CuO reactive material; reactive shell; explosion load; energy release characteristic; shock wave overpressure;
impulse
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