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Hot-spot Forming Mechanism of Holes Collapse in Heterogeneous Solid Explosives under Complicated Stress
Environment

CHENG Li-rong'*, SHI Hui-ji’, HE Yuan-ji' , ZHAO Sheng'
(1. Equipment Research Institute of PLA's Second Artillery, Beijing 100094, China; 2. School of Aerospace, AML, Department of Engineering Mechanics. Tsin-
ghua University, Betjing 100084, China; )

Abstract: To explore the hot-spot forming mechanism of heterogeneous solid explosives under the complicated impact environ-
ment, in the “hot-spot” model of one-dimensional viscoplastic holes collapse, different patterns of external forces, such as tension
and compression were considered and the effects of temperature and damage on the mechanical performance of explosive were in-
troduced. The “hot-spot” forming model of holes collapse for explosive was established. The movement regularity of holes under
the complicated impact environment was simulated. The formation model of hot-spots of PBX9404 under two kinds of different ex-
ternal forces including continuous compression, and tension and compression alternate was compared and analyzed. Results show
that under continuous compression action of greater than 400 MPa, the holes can produce hot spots, whereas under the alternating
action of tension and compression of 250 MPa, the holes can produce hot spots. So the alternating action of tension and compres-
sion is easer to produce the hot spots.

Key words: hole collapse; “hot-spot” model; damage
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