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Fig. 1 Experimental design structure diagram
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Fig. 2 Particle size distribution of recovered particle fragments
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AL S 5 Bl

Micromechanical parameter table

W A E K, /Nem™! 30. 6 X108
Yl 2 i W K, /Nem™! 12.8X10°
AT JBE 4 2R B e 0.005
WKL 0, /kg+ m™? 2500
4 JR P e R L 0

K = AR 25 T 4l AT R 2 R RUAE 5L
fara iy, 55 TALA R, >R 42 R, =12 mm,
W=11.6 g (=4 T30 & 740 g/m( 4 T.4)
PERIE S E TNT (o, = 1. 63 g/cm’) 2y b 4
25 R PR 5E B R A% 300 mm~800 mm R 55k
ARITURLA B, = 2 Bk 2 24 4 8 b 1) 2 LR B A B0
0. 6, 2 A3 2% 245 44 7Y w1 2 AR B 40 H0h 0. 82~
0.83, IHETHBEIIAK 2. R, Hh=HERTH
THEIRFERAME . e N SRR 2GR A T
AEAE L PR,

k2 WEIRWEHSK

Tab. 2 List of working conditions for calculation

3l o

M/c ROlu/mm (:?ﬁ’z:kg/m, j?ﬁ:‘kg) %*\Iﬁﬁ
8.9 34 6.6 9676
20.8 50 15.4 22724
48.5 75 35.8 53094
66* 48 0.76 5606992
87.2 100 64.5 96627
126 120 93.2 140144
164. 6 136 121.8 185007
246 166 182 277032
306 185 226. 4 343789
436 220 322.6 487085
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Fig. 4 Comparison of the particle velocity with Gurney’s formula
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Fig.5 Time-history curves of 5, andg, for different particles
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Fig.8 Spatio-temporal evolution of pressure field in granular layer
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Numerical study on particle breakage characteristics under blast loading
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(1. State Key Laboratory of Explosion Science and Technology.Beijing Institute of Technology.Beijing 100081, China;
2. Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Chinese Academy of Science, Beijing 100190, China)

Abstract: Experiments indicated that with spherical TNT as the central explosion source, the volume
fraction of the particles composed of spherical glass beads and the broken particles in the spherical shell
showed an exponential decay law with the increase of the M /C (the mass ratio of the spherical shell of
the particle to the mass of the TNT). Using the DEM coupled with FEM, this paper reveals the
propagation attenuation of the explosion wave in the particle annular shell after the central explosive is
detonated and the sparse unloading process after reflection at the outer interface of the annular shell. Due
to the short pulse characteristics of the blast wave, the internal stress field of the particles is always in a
state of stress non-equilibrium, and the Weibull distribution of the particle crushing strength in the
stress—equilibrium state will be much higher than the volume fraction of the broken particles measured by
the test. Therefore,in this paper,the average induced stress rather than the instantaneous induced stress
in the characteristic time of the breaking wave propagation is used as the stress index of the particle
crushing strength,and the characteristic time of the breaking wave propagation is determined by the test
results. In this paper, the influence of the non-uniformity of stress propagation on particle breakage is
considered,and the variation law of the probability distribution of the mean induced stress peak value
with the proportional distance is obtained.
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