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Abstract The microstructure of the region ahead of craters, created by Cu and W-Cu shaped charge jets,
in a 1020 mild steel target has been investigated. The region ahead of the crater created by the Cu shaped
charge jet, reveals dramatic grain refinement implying the occurrence of a dynamic recrystallization, while that
of W-Cu one does a martensitic transformation indicative of heating up to an austenitic region followed by rapid
cooling. The impacting pressure calculated when the W-Cu shaped charge jet encounters the target is higher than
that of the Cu one. The micro-hardness of the region ahead of the crater created by the W-Cu shaped charge jet
is also higher than that of the Cu one. The microstructure of W-Cu slug remained in the inside of the craters dep-
icts the occurrence of the remarkable elongation of W particles during the liner collapse. From these results, the
microstructural variation of the region ahead of the crater with Cu and W-Cu shaped charge jets is discussed in
terms of the pressure dependency of the transformation region of ferrite and austenite phases.
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Fig. 1. Schematic diagram showing the jet formation
of shaped charge ammunition.
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Flg 2. Optlcal and SEM mlcrographs (a) and (b) are
observed at starting pure Cu and W-Cu shaped charge
liners, while the (¢) and (d) the slugs recovered from
pure Cu and W-Cu shaped charge jets.
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Fig. 3. SEM micrographs obtained from the region
ahead of craters created by (a) Cu and (b) W-Cu shaped
charge jets.
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Flg 4. High magmﬁcatlon SEM micrographs of (a) as-
received, (b) ballistically tested and (c) mild steel tar-
gets. (b) and (c) are the higher magnification of the
photographs shown in Fig. 2 (a) and (b).
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Fig. 5. Microhardness values and corresponding micro-

structures of targets impacted by (a) pure Cu and (b)
W-Cu jets.
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Fig. 6. TEM micrographs obtained from the region
ahead of craters created by (a) pure Cu and (b) W-Cu
Jjets.
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Table 1. The calculated pressures of pure Cu and W-
Cu jets impacting against target (Kbars).

Cu jet W-Cu jet
Jet tail 13.9 234
Jet tip 103 173
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Fig. 7. Effect of hydrostatic pressure on the o—y trans-
formation in iron.
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