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p-t curves of RDX-based TiH, composite explosive with different TiH,sizes and contents

Air explosion shock wave parameters of RDX-based TiH, composite explosive( m=20 g)

average particle size of TiH,  TiH, content peak overpressure

positive time positive impulse

/pm /% /MPa v /s v /Pa s v

10 0.1268 0.16 485 1.04 17.829 -0.78
136.74(20g)

20 0.1249 -1.34 470 -2.08 17.758 -1.18

10 0.1317 4.03 501 4.38 19.154 6.59
20.78(20g)

20 0.1339 5.77 504 5.00 20.240 12.63

10 0.1316 3.95 527 9.79 20.022 11.42
0.96(20g)

20 0.1314 3.79 541 12.71 20.484 13.99
RDX(20g) 0 0.1266 0.00 480 0.00 17.970 0.00

Note: V is incremental factor.
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Table 2 Variance analysis of incremental factor

explosion variance of variance of variance of
parameters particle size content interaction
Pm 17.031 0.001 1.325
t 69.570 0.029 4.647
1 103.002 11.234 5.195

Note: p is peak overpressure, t*is positive duration, I is positive impulse.

R 3 RDXEEBRRE A M2 2 PR IE oh i B S B (m=40 g)
Table 3  Air explosion shock wave parameters of RDX-based

TiH, composite explosive(m= 40 g)

average particle TiH, content peak over- ppsitive positive
size of /o pressure time impulse
TiH, /pm ° /MPa /s /Pa-s
10 0.2442 418 29.560
0.96
20 0.2318 433 31.623

4 ERBRIEFMOH

23 HRRR O SI2 I R W N R AR AL B RE A A ol
RDX JEER A & ME LB IEVERE . O T IR T ML Bk %
R e il g T AR ( Dy =0.96 wm) & & 50%
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Air Explosion Property of RDX-based Titanium Hydride Composite Explosive

XUE Bing, MA Hong-hao, CHEN Wei, SHEN Zhao-wu
( Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: The air explosion experiments were carried out to investigate the effects of content and size of titanium hydride (TiH, )
on properties of RDX-based TiH, composite explosive. Meanwhile, the solid explosion products were analyzed. Results show that
the explosion properties of composite explosive are improved with decreasing of TiH, size. Compared to standard RDX, the peak
overpressure, positive duration and positive impulse of composite explosive with TiH, content of 20% and size of 0.96 um in-
crease 3.8% , 12.7% and 14.0% , respectively. As the content of 0.96 pum TiH, increasing from 10% to 20% , the explosion
positive impulse increases 7.0% and the peak overpressure decreases 5.1% . Variance analysis indicates that titanium hydride size
has a significant impact on properties of composite explosive, and there was an interaction between titanium hydride content and
size. Analysis of solid explosion products reveales that the TiH, is oxidized into TiO, during explosion of composite explosive.
Key words: titanium hydride(TiH, ) ; RDX; composite explosive; air explosion; product analysis
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