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Table 1 Experimental conditions and results of ultra-pure aluminum

Shot No. d,/(mm) d;/(mm) v,/(m/s) o./(GPa) Aug/(m/s) Lamination state
Shot 1 4. 01 2.00 219.7 1.6 172 Incomplete spall
Shot 2 3.98 1.99 300. 5 2.3 201 Complete spall
Shot 3 6.01 3.00 149. 6 1.1 136 Incomplete spall
Shot 4 6.00 3.01 196.9 1.5 154 Incomplete spall
Shot 5 5.99 3.01 215.4 1.6 166 Incomplete spall
Shot 6 6.01 3.00 236.3 1.8 167 Incomplete spall
Shot 7 6.00 3.01 317.9 2.4 173 Complete spall
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Characteristics Analysis of Free-Surface Velocity Profiles
of Ultra-Pure Aluminum

QI Mei-Lan"?,LUO Chao' ,FAN Duan', HE Hong-Liang®

(1. School of Science sWuhan University of Technology sWuhan 430070 ,China;
2. National Key Laboratory of Shock Wave and Detonation Physics ,
Institute of Fluid Physics \(CAEP ,Mianyang 621900,China)

Abstract: A series of plate impact experiments were conducted to probe into the free-surface velocity
profiles characteristics of ultra-pure aluminum (Purity:99. 999%) by a velocity interferometer system
for any reflector (VISAR). Based on the observed differences of pullback signals in amplitude, pulse
width,and two “sudden changes”, the wave profile evolution during fracture process of ultra-pure
aluminum from incipient spall to complete rupture is discussed in detail. The reasons for these change
behaviors are analyzed with the mesoscopic analysis of “soft-recovery” sample. This paper points out
that these characteristics are possibly related to the release rate of stress wave energy and the fracture
behavior of material grain. These analysis results are helpful to understand the evolution process of
ductile metal dynamic damage.

Key words: ultra-pure aluminum;spall;free-surface velocity;evolution characteristics
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