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Table 1 Material parameters
@ (6, pl (kg m®)  d @ (kg- K)K/ (W/ (m- K))
’ 1700 1130 0 24
7 800 113 80
1
(4) (6, f(t) CE(E) =Hpmvm (L)
p v v=600 m/s ,
LSDYNA , 1 2
2
Table 2 Input material parametersfor numerical simulation

I/ mm W mm p/ (kg/ m®) E GPa v Ov/MPa vi (m/'s)
433 72 7 800 200 0 30 800 600
290 60 1700 10 035 20 600
1 300 2 000 2 400 40 0. 23 39 0

7 A ( 1), A
p v )
2,
p = 35[cosl7. 1(t - 0.038) - O 8]exp[- 0. 57(t - 0. 038)]
v = 29[Q 517sin17 1(t - 0. 02) + 0 483sn45 9(f - 0 02) ]
pv MPa m/s

T =240 p=01, Qm=328
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Fig.2 Pressure and relative velocity between explosive and cartrige case
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A modd of explosion induced by friction in the process of
|oaded projectiles penetrating into concrete targets

L1 Decong” , CHEN Li, DING Yansheng
(Institute of Mechanics, Chinese Academy of Science, Beijing 100080, China)

Abstract : Based on the thermal explosion theory, the security of loaded projectiles penetrating into
concrete targets was investigated. By taking the hot-spot temperature (also called the critica initial
explosion temperature) as the initial explosion criterion, the therma conductivity model was intro-
duced. The relationship between the dimensionless heat flow density Qm and the dimensonless peak
temperature Tmx , Which were located in the interface between explosive charge and cartridge case,
was acquired. The dimensonless control parameter Qme , Which can be used as the engineering criteri-
on, and the dimensonless parameter K , which denotes the proportion of the received heat energy
between explosve charge and cartridge case, were obtained. The results show that theintensefriction
between explosive charge and cartridge caseis an important factor for theformation of hot spotswhich
can cause projectiles to explode ahead of schedule.

Key words: mechanicsof explosion; thermal conductivity model ; critical initial exploson temperature;
explosive security ; penetration
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