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Fig.1 Morphology of the crater surface
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Table 1 Sizes of central area and ring band

Radius of central area(mm) Outer radius of ring band(mm)
Vp(km/s) By eyes By microscope By eyes By microscope
5.0 22 17 35 39
5.2 25 23 40 39
5.6 33 30 50 87
6.2 40 39
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Fig.2 Specific internal energy versus time at the impact point
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Fig.3 Specific internal energy at the center Fig.4 Specific internal energy at off-axis point
in the mid-section of the shield (r = 2.5mm) in the mid-section of the shield
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Fig.5 Isolines of remained specific internal energy
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MELTING EFFECTS OF ALUMINUM DUAL-SHEET
STRUCTURE IN HYPERVELOCITY IMPACT

Zhang Qingming Tan Qingming Zhang Deliang Cheng Che-min
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China )

Abstract In this paper, melting effects of aluminum dual-sheet structure in hypervelocity
impact are studied experimentally and numerically. With the help of SEM, melted craters
are observed on the backup plate when projectile velocity is larger than 5km/s. As projectile
velocity increases, there are more melted craters on the backup, and perforation failure of
the backup is concurrently mitigated. Numerical simulations show that, there are two kinds
of melting mechanisms, i.e., the shock heating and the plastic work heating. The numerical

results of the main characteristics of melting agree with the experimental results.

Key words hypervelocity impact, dual-sheet structure, debris cloud, melting



