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Table 1 Chemical composition of the as-received Al-Zn-Mg-Cu-Zr alloy (/%)

Element Zn Mg Cu

Zr Ti Fe Si Al

Content 12 3 2.6

0.2 0.05 0.05 0.05 Bal.
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Fig.1 Metallographic images of as-received Al-Zn-Mg-Cu-Zr alloy (a) and the alloy processed by HPT with 0.5 turn (b) and 2 turns (c)
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Fig.2 Polarization curves of HPT-processed samples with different

torsion turns
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Table 2 Corrosion current density of HPT-processed samples

with different torsion turns

Current Initial 0.5 turn 2 turns

Jj/mA-cm™ 0.21 0.068 0.074




%9 45 WA R Al-Zn-Mg-Cu-Zr & S PNy 5 il i 5 i + 2983 «

o Oturn
o 0 g A 0.5 turn
(e]

P 3 N[ A Pl AR P BT 1T 1

Fig.3  Impedance diagram of HPT-processed samples with

different torsion turns

4 ERALBKIE

Fig4 Equivalent circuit diagram
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Table 3 Polarization resistance of HPT-processed samples

with different torsion turns

Polarization resistance Initial 0.5 turn 2 turns

Ry/kQ-cm’ 93.6 80.9 34.6
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Fig.5 Immersion corrosion images of as-received Al-Zn-Mg-Cu-Zr alloy (a) and the alloy processed by HPT with 0.5 turn (b) and 2 turns (c)
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Table 4 Stress corrosion resistance of HPT-processed samples with different torsion turns
Alloy oy/MPa oy 10ss/% e 0 loss/% Issrr
Air Sol Air Sol

Initial 224 124 45 3.4 1.6 53 0.46

0.5 turn 631 451 29 6.7 5.0 25 0.30

2 turns 629 394 37 6.5 3.8 41 0.39
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Fig.6 The corrosion type transformation principle diagram of as-received Al-Zn-Mg-Cu-Zr alloy (a, b) and the alloy processed by HPT with
0.5 turn (c, d) and 2 turns (e, )
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Effect of High Pressure Torsion on Stress Corrosion Resistance of Al-Zn-Mg-Cu-Zr Alloy

Li Ping, Wu Guangshan, Wei Xuefeng, Wang Boxiaotian, Yan Siliang, Xue Kemin
(Hefei University of Technology, Hefei 230009, China)

Abstract: High pressure torsion (HPT) experiment and subsequent heat treatment were carried out on as-received Al-Zn-Mg-Cu-Zr alloy at
400 °C under the pressure of 1 GPa. Optical microscope, electrochemical workstation and slow strain rate tensile machine were used for
microstructure observation, electrochemical corrosion and stress corrosion resistance test for the as-received and HPT processed samples. The
results show that HPT processing can improve the tensile strength and stress corrosion resistance by modifying the size and distribution of grains
and secondary phases. The secondary phases agglomerated at the grain boundary corrode continuously, which leads to obvious intergranular
corrosion and weak stress corrosion resistance of the as-received alloy. After 0.5 turn of HPT processing, the fragmentation and content
reduction of secondary phase reduce the corrosion sensitivity; at the same time, the planar slip decreases and homogeneous slip mode increases
due to grain refinement, which synergetically results in a significant improvement of the stress corrosion resistance. The HPT processed sample
with 2 turn has finer grains with uniform distribution, which leads to the further increases of homogeneous slip mode compared to that with 0.5
turn, but under the interaction of intense pitting and stress concentration, the resistance to stress corrosion slightly decreases.

Key words: Al-Zn-Mg-Cu-Zr aluminium alloy; high pressure torsion; electrochemical corrosion; stress corrosion resistance
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