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Fig. 1 Experimental setup of electric pulse

discharging at room temperature
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Fig. 2 Results of HDPEC discharging with 1200 V

charge voltage and 200 HF charge capacitance
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Fig. 3 Relationship between shrinkage ratio of
aluminum foil and charge voltage and discharge

times with charge capacitance of 200 HF
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Fig. 4 Video photographs of aluminum shrinkage with different discharging times
( Charge voltage= 1200 V, charge capacitance= 200 HF)

(a) —Without treatment; (b) —Once discharge; (c¢) —Three times discharge; (d) —Five times discharge
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Fig. 5 Relationship between shrinkage ratio of
aluminum foil and charge capacitance and discharge

times with 1200V charge voltage
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Fig. 6 Video photographs of aluminum shrinkage

with different discharging times
(Charge voltage= 1200 V, charge capacitance= 800 HF)
(a) —Without treatment; (b) —Once discharge
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Fig. 7 Theoretical results of electric magnetic

forces with different charge voltage

( charge capacitance 200 HF)
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Fig. 8 Theoretical results of electric magnetic

forces with different charge capacitance
(charge voltage 1.2 kV)
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Effect of pulse electric current on metal aluminum foil

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 high density pulse electric current (HDPEC) was applied to the metal aluminum foil to study the effect of HDPEC

on metal aluminum foil. The experimental results show that the aluminum foil will shrink when the HDPEC is applied. T he ratio of

the shrinkage is determined by the charge voltage, the capacitance and the discharging times. The larger the charge voltage or the

charge capacitance or the discharging times, the more the shrinkage ratio is. It is analyzed that the electrical magnetic force induced

by HDPEC is the main reason for the shrinkage of the aluminum foil. However, the effect of Joule heat produced by HDPEC on the

shrinkage of aluminum foil can be ignored completely.

[ Key words] high density pulse electric current; electric magnetic force; Joule heat; metal aluminum foil
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