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ABSTRACT The effect of high density pulse electric current (HDPEC) on the solidification structure
of the low temperature melt{LTM) of commercial A356 alummum alloy was investigated. In the
experiments, the HDPEC was discharged in the LTM(680 and 630 C). The control experiments and
cooling curve test show that HDPEC discharged in LTM can increase the undercooling and cooling
rate of the solidification, shorten the cooling time and refine the solidification structure. Meanwhile,
the holding time of melt treated has an adverse effect on the solidification structure. The longer of the
holding time of the melt treated with HDPEC, the coarser the microstructure is. It is apalyzed that
the effect of the structure of LTM on the final sclidification structure ts more important than that of
the solidification course.
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Fig.1 Schematic of HDPEC setting treated low tempera-

ture melt
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Fig.2 The measured voltage drop across the specimen dur-
ing discharge for an initial capacitor bank voltage of
1000 Vv
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Fig.4 Solidification structures of melt holding at different
temperatures for 600 s after HDPEC treatment
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Fig.5 Relationship between the holding time of the melt
treatment and dentrite arm spacing (DAS)
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Fig.3 Sclidification structures of the melt
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Fig.8 Air cooling curve of 6850 C melt with or without
HDFEC treatment

{a] without HDPEC treatment
{b) with HDPEC treatment for 10 times
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