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Fig. 1 Schematic diagram of projectile impact test at high
temperature

1—metal baffle, 2—electric heating device, 3—explosive,
4—projectile, 5—launch device, 6—shock-wave overpressure

sensor, 7—underprop, 8—thermocouple
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Fig.2  Schematic diagram of charge shell configuration of
projectile impact test at high temperature

1—-cover plate, 2—bolt, 3—retaining ring, 4—explosive sam-

ple, 5—shell, 6—thermocouple
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Fig.3 The photograph of projectile impact test for PBX device

at high temperature
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Fig.4 Model of calculating the projectile impact
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Table 1 Mechanical parameters of PBX-2 explosive
) test density compressive compressive
materials condition / _3 module strength
g cm /GPa /MPa
ambient 1y g4 10.1 44.9
PBX-2 temperature
75 °C 1.835 1.9 6.3

b. 42 ps
5 AR IR 400 m - s O T RN 1 = 8

Fig.5 Typical stress distribution at ambient temperature and

400 m - s~ obtained by calculation
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Fig.6  Stress curves of the point A under various projectile

velocities at ambient temperature and 75 °C
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Fig.7 Photographs of recover wreckages of test device at ambient temperature and 75 °C
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Fig.8 Curves of impact velocity-overpressure of PBX-2 explo-

sive at ambient temperature and 75 °C
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Response Characteristic of PBX-2 Explosive under Projectile Impact at Ambient Temperature and 75 C

DAI Xiao-gan', YU Shao-jun', HUANG Feng-lei’, WEN Yu-shi' , ZHENG Xue', YAO Kui-guang'
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081 ,
China)

Abstract: To investigate the response characteristic of PBX-2 explosive under projectile impact at ambient temperature and 75 °C,
the projectile impact tests of PBX-2 explosive were conducted by a high temperature impact test device. The reaction overpressure
of the explosive was measured by the shock-wave overpressure sensor and the response characteristics of the explosive at ambient
temperature and 75 °C were comprehensively analyzed using recovered samples. The stress variation of PBX-2 at ambient tempera-
ture and 75 °C at different impact velocities was calculated and analyzed using finite element program LS-DYNA. The results show
that the threshold velocity of ignition reaction for PBX-2 explosive at ambient temperature is from 263.5 m - s™' t0269.9 m - s™',
while the threshold velocity of ignition reaction for PBX-2 heated to 75 °C is from 316 m - s™' to 367 m - s™'. Compared with am-
bient temperature state, when the projectile velocity is less than 800 m - s™', the reaction degree of PBX-2 at 75 °C obviously de-
creases. However, when the projectile velocity is higher than 800 m - s™', the impact pressure of about 1.54 GPa can make the
PBX-2 at 75 °C occur violent reaction.

Key words: impact safety; polymer bonded explosive (PBX) ; reaction characteristic
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