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Table 1 Experimental results of abnormal spallation’**!

Structure: flyer/target Impact Peak Thickness of spalled layer /(mm)
- ) Spall strength

No. Thickness velocity stress From wave From recovered

Materials /(GPa)

/(mm) /(m/s) /(GPa) profile sample

17 DT2/DT2 6.28/6.28 848. 4 —14.5 2.02 2.0 1.3
27 A3 Steel/FeMnNi 4. 80/9. 94 524.0 —9.3 3.28 3.2,2.0 1.9
37 A3 Steel/FeMnNi 4. 78/8.00 805. 0 —13.7 1. 29 — 1.2
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Table 2 Material parameters applied for calculation

op OF OR ow oF El Ez Kl Kz
Materials
/(GPa) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa)
Pure Iron DT2, A3 Steel —13 —13.2 —9.8 —7.4 —42.0 203 302 4.3 36
FeMnNi(27) —6.3 —6.5 —3.2 —1.6 —26.4 194 304 5.2 31
FeMnNi(37) —6.9 —8.0 —3.2 —1.6 —26.1 194 304 27.9 31
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Stress Wave Analysis of Abnormal Spall in Metal Target
Relating to Phase Transition

XU Wei-Wei, TANG Zhi-Ping,ZHANG Xing-Hua

(Key Laboratory for Mechanical Behavior an Design of Materials (LMBD) ,
Department o f Modern Mechanics ,University of Science
and Technology of China ,Hefei 230027 ,China)

Abstract; With a simple multi-phase mixture model proposed by TANG Zhi-Ping et al earlier,we have

studied the propagation of the elastic and plastic waves as well as the macroscopic phase boundary in

the targets by characteristic line method, and the mechanism of the abnormal spall phenomena men-

tioned above are explained theoretically. The investigation shows that (reverse) phase transition can

strongly affect the profiles of the shock waves,leading to the so-called three-wave structure and the re-

lease shock waves.,and the static phase boundary may appear somewhere in the plates. The more com-

plex interactions of the waves in the plates may cause some special spall phenomena.

Key words: phase boundary; abnormal spall; characteristic line method; symmetrical and the same

thickness impact;shallow spallation



