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Fig.1 Schematic diagram of friction sensitivity test for explo-
sive tablet and its set-up

1—cement, 2—slider plank, 3—press assembly, 4—piston
pole, 5—cylinder, 6—bracket cantilever, 7—cord, 8—drop

hammer, 9—release assembly
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Fig.2 Schematic diagram of friction assembly

1—press assembly, 2—sleeve, 3—explosive, 4—friction

board, 5—slider plank
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Fig.3 Photograph of friction board and sample

b. abrasive strap
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Table 1 Results of the friction test between explosive and ab-

rasive strap

sample cylinder press on over pressure reaction
p pressure/MPa sample/kN /kPa degree

0.70 21.99 9 deflagration
0.50 15.70 7 deflagration
0.30 9.42 combustion
0.20 6.28 combustion

PBX-2 i
0.15 4.71 no over pressure combustion
0.13 4.08 combustion
0.10 3.14 No reaction
0.05 1.57 No reaction
0.70 21.99 combustion
0.40 12.57 combustion
0.40 12.57 combustion
0.30 9.42 no over pressure combustion

PBX-923
0.30 9.42 combustion
0.25 7.85 combustion
0.20 6.28 no reaction
0.10 3.14 no reaction
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Table 2 Friction work and friction power calculated for two PBX in friction test
sample testcondition press on sample/kN friction velocity/m - s™' friction work/) friction power/ kW reaction degree
PBX-923 21.99 2 515.9 10.12 no reaction
slippery steel .
PBX-2 21.99 2 583.2 11.44 no reaction
PBX-923 . 6.28 ~7.85 2.7 294.7 ~368.3 7.80~9.75 combustion
abrasive strap .
PBX-2 3.14 ~4.08 2.7 147.3 ~191.5 3.90 ~5.07 combustion
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Reaction Characteristics of PBX Tablet in Friction Sensitivity Test

DAI Xiao-gan'*, ZHONG Min' , DENG Chuan', ZHENG Xue', WEN Yu-shi', HUANG Feng-lei’
(1. Institute of Chemical Materials, CAEP , Mianyang 621999, China; 2. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081,
China)

Abstract. Friction sensitivity tests were conducted on the PBX-923 and PBX-2 tablets to study their reaction characteristics under
compressed friction. The reaction overpressures of the explosive were obtained by blast pressure gauges to evaluate the reaction
degree. Based on the data of overpressures and the recovered samples, reaction characteristics of these two explosives were ana-
lyzed. The ignition thresholds of friction work and corresponding friction powers were calculated and the ignition mechanism un-
der compressed friction was analyzed. Results initially show that the ignition thresholds of friction work of PBX-923 and PBX-2 u-
sing smooth steel strip were more than 515.9 J and 583.2 ], respectively. And the corresponding friction powers were more than
10115 W and 11435 W, respectively. They were much higher than the ignition thresholds of friction work and the corresponding
friction powers using sandy abrasive strip, which were between 294.7-368.3 J and 7.80-9.75 kW for PBX-923, and between
147.3-191.5 J and 3.90-5.07 kW for PBX-2, respectively. It confirms that the ignition of PBX is not directly caused by overall u-
niformly temperature rise during friction. Instead, shear induced ignition is probably the main ignition mechanism under com-
pressed friction using sandy abrasive strap.

Key words: compressed friction; polymer bonded explosive; ignition mechanism
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