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Table 1 Composition of A356 alloy

(mass fraction, %)

Si Mg Fe Cu Zn Ti Al

7.1 0.403 0.096 0.052 0.007 0.134 Bal.
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Fig. 1 Discharging setup for solidification
course of A356 alloy
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Fig. 2 Discharge of HDPEC at different stage of
solidification of A356 alloy
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Fig. 3 Measured voltage drop across specimen

during discharge for initial capacitor

bank voltage of 1000V
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Fig.4 Typical A356 alloy sand mold

solidification structure poured at 720 C

without HDPEC treatment
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Fig.5 A356 solidification structure with 1 000 V HDPEC discharging during different solidification course

(a) —Discharge at onset of solidification;
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Fig. 6 A356 solidification structure with
2000 V HDPEC discharging during end stage

of solidification course
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(b) —Discharge at end of solidification
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Effect of high density pulse current on

solidification structure of A356 alloy

HE Shu-xian, WANG Jun, SUN Bao-de, ZHOU Yao he
( School of Materials Science and Engineering, Shanghai Jiaotong U niversity, Shanghai 200030, China)

[ Abstract] The effect of high density pulse electric current (HDPEC) on the solidification structure of A356 alloy was investigated.

In the experiments, the HDPEC was discharged at different stage of the solidification of A356 alloy. The control results showed that

the solidification structure of A356 alloy was refined apparently when the HDPEC was discharged during the solidification. And the

microstructure refinement is related to the beginning time of the HDPEC discharge, the earlier the discharge during the solidification,

the better the refinement. Meanwhile, the higher HDPEC discharge is beneficial to modification of solidification structure. The

mechanism of HDPEC discharge was analyzed quantitatively.
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