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Abstract: To develop a new type of energetic damage element, quaternary-system energetic projectile was prepared from

Al, Mg, W and polytetrafluoroethylene (PTFE), and an investigation into the effects of process parameters during mixing,

preformation, cold isostatically pressing, and sintering on the mechanical property of energetic projectile was carried out, which

resulted in the optimized process conditions, that is, the raw material powders are preformed under the pressure of 20MPa for

Smin after wet mixing, and then the formed part is cold isostatically pressured under the pressure of 200MPa for 30min and

afterwards sintered at 380°C. Warhead dispersion test show that energetic projectiles have good integrity after driven by

explosives, indicating that the mechanical property can meet the use demand. Meanwhile, energetic projectiles have penetration

effects on the aluminum plate with the hit rate of 83.33% and the mean penetration hole diameter above 9mm.
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Fig.1 Energetic projectile warhead
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Fig.2 'Warhead dispersion test site layout
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Tab.1 The mechanical property of energetic projectile with
different mixing process
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Tab.2 The mechanical property of energetic projectile with
different pre-formation pressure and holding time

Fe P/MPa t/min g,/MPa
1 10 5 18.68
2 15 5 19.67
3 20 5 20.55
4 25 5 20.51
5 20 2.5 20.50
6 20 7.5 19.94
7 20 10 19.69
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Tab.3 The mechanical property of energetic projectile with
different molding process
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Tab.4 The mechanical property of energetic projectile with
different sintering temperature

i 7/°C ,/MPa

J0

350 18.49
360 18.82
370 19.04
380 20.55
390 18.47
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Fig.3 Collection of energetic projectiles on the rubber plates
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Fig.4 Damage effect of energetic projectiles on the aluminum
plate (front)
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Tab.5 Diameters of the holes punched through the
aluminum plate by energetic projectiles

T d/mm

1 8.43

2 7.27

3 9.92

4 9.46

5 10.32

6 9.69

7 9.82
FE 9.27
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