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Fig. 1 Experimental arrangement
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Table 1 Parameter of experiment

No. Material Mixture ratio of volume Initial porosity ¢ (%) Velocity/(m/s)
1 Cu., Al 1:1 15 —
2 Cu., Al 1:2 50 —
3 Cu,Al 1:1 50 1801
4 Cu.Al 1:1 0 1450
5 Pb.Pb 1:1 50 1343
6 Pb.Sn 1:1.19 43.8 —
7 Pb.Sn 1:3.54® 45.3 2000

Note: (1) Cu powder top, Al powder bottom ,press to ¢=0;(2) Mixture ratio of mass.
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Fig. 2 Metallurgic observation of Cu-Al powder
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Fig. 3 Metallurgic observation of

specimen A in experiment 7
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Fig. 4 Mass faction distribution of lead and tin across the band by SEM
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Table 2 Main parameters of DEM simulation

Material m n d e/ d doin/d, a/ (MJ/kg)
Sn 1.05 1.55 1.002 0.9 4.661
Pd 1.00 2.50 1.0 0.9 1.598
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(b) 1=0.175 s

(c) t=0.3us (d) Temperature distribution(r=0.25 ps)
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Fig.5 DEM simulation results
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Experimental Investigation and DEM Simulation of
Mass Mixing under Shock Loading

GONG Ping, TANG Zhi-Ping,SHEN Zhao-Wu

(Department of Modern Mechanics ,Key Laboratory of Mechanical Behavior and Design of
Materials(LMBD) ,University of Science and Technology of China ,Anhui 230026 ,China)

Abstract: Tin and lead beads are chosen to conduct the high velocity impact experiments with an explo-
sive plane wave generator. The impact velocity is about 2 km/s. A metallurgic picture of the recovered
specimen shows that there are four bands along the interfaces between tin and lead. The width across
the bands is about 60~80 pm. The SEM examination discloses that these bands are the mass mixing
regions of tin and lead. The dynamic diffusion coefficient of the experiments is 0. 9 cm?/s, which is
much higher than that at quasi-static case. A discrete element simulation (DEM) demonstrates the
process and mechanisms of the observed mass mixing for Pb-Sn beads under shock loading at meso-
scale qualitatively.
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