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Effects of Trace Mn, Ti and Cr on Microstructures and Properties
of Al-Zn-Mg-Cu-Zr Alloys
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Abstract; The effects of addition of Mn, Ti and Cr on microstructures and properties of Al-Zn-Mg-Cu-Zr alloys were
investigated by performing room-temperature tensile test, intergranular corrosion test and electrochemical corrosion test,
combined with microstructural characterization techniques such as optical microscopy, scanning electron microscopy and
transmission electron microscopy. The results demonstrate that additions of Mn, Ti and Cr can effectively inhibit alloy
recrystallization and promote fine and dispersed precipitation of 1’ phase. This leads to grain boundary precipitates in a
continuous chain-like distribution changed to be discontinuously distributed in a line. Consequently, the yield strength,
tensile strength and elongation of the alloys are improved, and the depth of intergranular corrosion and the corrosion
current density are reduced; meanwhile the polarization resistance is increased. It is shown that both mechanical
properties and corrosion resistance of alloys are significantly enhanced.
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Table 1 Chemical composition of tested alloys %
GE8%HW  Zn Mg Cu  Zr  Mn Ti Cr Al
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25484 82 212 224 0.14 032 0.15 0.14 Ah
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Fig.1 Schematic diagram of tensile specimen
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Fig.2 Metallographic structure of solution heat treated alloys
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Fig.3 SEM images of solution heat treated alloys
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Table 2 EDS analysis of solution heat treated alloy %

s Al Zn Mg Cu Zr Mn Ti Cr Fe

1 247 242 324 18.6 0 0 0 0 0.1
2 50.7 23 231 237 0 0 0 0 0.1
3 69.6 1.1 0 19.8 0.1 0 0 0 9.4
4 48.6 3.5 245 232 0 0.1 0 0 0.1
5 315 293 315 141 0 0.1 0 0 0.1
6 74.9 1.8 1.3 4.6 0.1 1.9 0 0.1 15.3
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Fig.5 Tensile curve of alloy at room temperature
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Table 3 Mechanical properties of alloys
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Fig.4 TEM images of aged alloys
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Fig.6 Fracture surface morphology of alloys at room temperature
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Fig.7 Intergranular corrosion morphologies of alloys
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Fig.8 Electrochemical testing results of alloys
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Table 4  EIS fitting parameters of equivalent circuit for alloys

B R/(Q - cmz) R/ (kQ - sz) R./(kQ - cmz)
1584 11.32 3.75 6.87
2554 8.27 4.99 10.77
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