18 8 2008 8
Vol.18 No.8 The Chinese Journal of Nonferrous Metals Aug. 2008

1004-0609(2008)08-1527-07

1,2 1 2 2 2
(1. 210094
2. 210094)
LS-DYNA3D
E/M
(98 )
TG146.4 A

Axial symmetry explosive compaction of W-Ti powders

ZHANG Xiao-li*% WANG Jin—xiangl, JIA Xian-zhen?, SUN Qin-mi?, LIU Jia-cong2

(1.State Key Laboratory of Transient Physics, NUST, Nanjing 210094, China;
2. Engineering Mechanics Department of Institute of Chemical Technology, NUST, Nanjing 210094, China)

Abstract: Axial symmetry explosive compaction was investigated for W-Ti powders at different mass ratios of explosive
to mixed powders (E/M). The micrographs near the axis of the specimens were taken by the light microscope. Numerical
simulation of explosive compaction was carried out to recur LS-DYNA3D program. Pressure cloud pictures of the set-up
for explosive compaction, pressure time-history curve of the certain elements of the axis of the sample and the radial
displacement of the certain nodes of the center cut of it were protracted. Influences of E/M on specimen density and the
formation of mach-hole were analyzed. The results show that the specimens with high density over 98% (T. D) can be
obtained by explosive compaction of powders. E/M is an important parameter that affects the specimen quality. With
increasing E/M, the density of the specimens increases firstly, and then the mach-hole appears that debases the compact
quality. The prediction results of numerical simulation show a good agreement with the experimental measurements.
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Table 1 Parameters of set-up and powders for experiments
Sample No Inner 'dlameter of wall t.hlckness of Pipe height /mm  Powders mass/g Powders d;c}ns1ty Percent of.theoretlcal
pipe/mm pipe/mm /(grem ™) density/%
1-1 25 3.5 75 145.3 3.70 37.87
2-1 26 3.0 75 173 4.08 41.76
3-1 27 2.5 75 182 3.98 40.74

4-1 28 2.0 75 195 3.90 39.92
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Table 2 Charge parameters of explosive consolidation and the density of the samples

Thickness of Sample

Sample No Explosive mass/g explosive/mm Explosive density/(g~cm73) E/M density/(g‘cmﬂ) Relative density/%
1-1 551 30 0.76 3.79 9.73 99.6
2-1 535 30 0.74 3.09 9.63 98.6
3-1 456 26.5 0.75 2.51 9.61 98.4
4-1 458 26.5 0.75 2.35 9.57 98.0

Fig.2 Micrographs near brim of four samples: (a) Sample 1-1; (b) Sample 2-1; (c) Sample 3-1; (d) Sample 4-1;
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Fig.3 Micrographs near axis of four samples: (a) Sample 1-1; (b) Sample 2-1; (c) Sample 3-1; (d) Sample 4-1
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Fig.5 Pictures of pressure distribution in set-up of explosive consolidation: (a) 12 ps; (b) 28 us; (c) 45 ps
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