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Meso-level numerical simulation of heterogeneous
condensed explosive with binder
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Abstract; Pore-collapse hot-spot mechanism is considered the main mechanism of shock initiation.
Based on LS-DYNA program, the meso-level numerical simulation was carried out on the
heterogeneous condensed explosives under impact. The numerical simulation showed that the effective
plastic strain at the pore radii raised rapidly after two reflections, but the outer radii raised slowly.
And the binder effectively extended the hot-spot formation time of the initial stage.
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Fig. 1 Meso-structure of plastic bonded explosives Fig. 2 Collapse model of explosives
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Tab.1 Some parameter values used in KIM reaction rate equation
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Z/ps TYK To/(m-st) psl e K1) ps1 e K1)
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Fig. 3 Numerical model with binder
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Fig. 4 Contours of pressure
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Fig. 6 Temperature-time curves at each position Fig. 7 Pressure-time curves at each position

RRF [BREE AR MBERA G R E X B G2 BRI G RET L, EXHERWA 9
P, m 9 ma. WEBMSGROEGIE—H, BRMEFIERRTE 0. 030 ps BHRE L REEH
iR ERALE 0. 010 ps BHBEHEAYI S, HAFEMENZE, BEEAR LFPAHERNER, MEX
24 0. 020 ps. HIBHGFHERBILE 0. 035 ps FHIR BT 5 R H BRI R HRELEE 0. 020 ps BFEEE
DAERYE, EIBNEIRLAA 0.015 ps. WL 2 ARFEX AR, HREEHEFERIERZ LT
REBHEFRRAHBER, B RS2 BB T 00 Tl 5 i3 B R T SCEAR TR % Rk 4551

=y vl
0.8 900
—r=0.0100 cm
——r=0.008 2 cm 800f
0.6r | —r=0.006 4 cm
r=0.005 8 cm 700y
——r=0.005 2 cm g
© 041 | —/=0.003 9 cm 600
500}
0.2
400}
. , , , . 390 , . . .
0.010 0.020 0.030 0.040 003 0.005 0.007 0.009 0.010
t/us t/us

B9 ERFEANEEL Lk

Fig.9 Temperature profiles in pore
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Fig. 8 Effective plastic strain vs. time
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