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Effects of Electric Pulse Modification and Heat Treatment on Microstructure and Cor -
rosion Resistance of Al-Zn-Mg-Cu Alloy
GAOQ Ziyi, ZHAO Zuofu, LI Jiyuan, ZHAO Yuging, LIU Xiaoting, WU Wanting, LIU Liang

(School of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001)
Abstract: The effects of electric pulse modification (EPM) on microstructure and corrosion resistance of Al-Zn-Mg-
Cu alloy after heat treatment were investigated by means of SEM, EDS, electrochemical corrosion, true color confo-
cal microscopy and EBSD testing methods. The results indicate that EPM (500 V.3 Hz.,30 s) can effectively refine
the grain and improve dendritic segregation, where the lattice constant is enhanced from 4.07 nm to 4.11 nm, and the
solid solubility of the second phase in the matrix is significantly increased. Compared with those without EPM, the dis-
tribution of intragranular precipitates is more uniform, and the corrosion resistance is distinctly improved. With
450 C X1 h+480 C X 30 min solution and 120 “C X6 h+160 C X 12 h aging, the average grain size of the alloy is
reduced from 96.59 pm to 57.70 pum, which is 60.36% of that of untreated ones, and the area fraction of » phase is
increased from 9.60% to 21.40% , which is 2.23 times that of untreated ones. The self-corrosion current density of the
alloy is declined approximately about one order of magnitude from 4.501 <10 °* A/cm” to 6.417X10 " A/cm*, and the
average corrosion depth is decreased from 34.991 pm to 20.851 pm, which is 59.59% of that of untreated ones.
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Fig.1 Sampling diagram of alloy
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Fig.2 Schematic diagram of process flow chart
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Tab.1 Heat treatment processing parameters

jrw e B Jhk oAb B2 8 Y54k Ak B AT — R EFETZ CREH T MR T2

1 % EPM

2 500 V.3 Hz.30 s a a a a a

3 % EPM 485 °C X 60 min

4 L 3 450 C 485 °C X 60 min

5 00V 3tp0s | TPTXIZR ABENL0% 45060 min 485 °C % 30 min 120 CX 6 h+160CX 12 h
6 ZRHEFEN 01 480 °CX 30 min

7 475 °CX 30 min
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Fig.3 Microstructure and XRD pattern of Al-Zn-Mg-Cu alloy before and under electrical pulse modification
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IPF diagram and misorientation angle distribution of Al-Zn-Mg-Cu alloy before and under electrical pulse modification
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Fig.6  Schematic diagram of segregation formation of Al-Zn-Mg-

Cu alloy during solidification process
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Fig.12 Corrosion morphologies of alloys under different heat treatment processes
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