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Abstract: With the development of long-span bridges and the improvement in cable strength, higher requirements are
placed on the mechanical properties and corrosion resistance of zinc alloys for thermal castable cables. Therefore, the
development of suitable zinc alloy materials is urgent. Zn-xAl-1Cu (x= 6, 7, 8 and 9, wt.%) was prepared by metal mold
gravity casting. The microstructure, mechanical properties, fluidity and corrosion resistance of the alloy were studied by
means of optical microscopy, scanning electron microscopy, tensile testing, fluidity testing and corrosion weight loss testing.
The results show that the microstructure of the alloy is composed of a primary a-Al phase and an a-Al+m-Zn eutectic
phase. With increasing Al content, the number of primary o-Al phases clearly increases, and the distribution is more
uniform. The tensile strength of the alloy first increases but then decreases slightly, but it has little effect on the elongation
of the alloy. When the Al content is 8 wt.%, the tensile strength and elongation of the alloy are the greatest, which
are 258 MPa and 1.83%, respectively. In addition, an increase in the Al content effectively increases the corrosion
resistance but reduces the fluidity of the alloy. The corrosion rate of the Zn-9Al-1Cu alloy is 0.103 g/(m?-h), which is
approximately 37% lower than that of the Zn-6Al-1Cu alloy.
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Tab.1 Chemical compositions of the experimental alloys
(mass fraction/%)

Alloys Al Cu Mg RE Zn
Zn-6Al-1Cu 6.26 1.05 0.025 0.022 Bal.
Zn-7Al-1Cu 7.21 1.05 0.027 0.027 Bal.
Zn-8Al-1Cu 8.13 1.02 0.027 0.022 Bal.
Zn-9Al-1Cu 9.19 0.99 0.026 0.029 Bal.
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Fig.1 Size of the tensile sample
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Fig.2 Schematic diagram of the spiral flow performance test
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[l 3 Zn-xAl-1Cu & & %58 & AH412 . (a) 6%Al; (b) 7%Al; (¢) 8%AL; (d) 9%Al
Fig.3 Microstructure of the as-cast Zn-xAl-1Cu alloy: (a) 6 wt.% Al; (b) 7 wt.% Al (c) 8 wt.% Al (d) 9 wt.% Al

&l 4 Zn-xAl-1Cu & 41 SEM IR i Moo & i : (2) 6%AL; (b) 7%Al; (¢) 8%AL (d) 9%Al
Fig.4 SEM images and element mapping of the as-cast Zn-xAl-1Cu alloy: (a) 6 wt.% Al; (b) 7 wt.% Al; (c) 8 wt.% Al; (d) 9 wt.% Al
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Fig.5 Tensile properties of the as-cast Zn-xAl-1Cu alloy
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Fig.6 SEM morphology of the tensile fracture surface of the as-cast Zn-xAl-1Cu alloy: (a) 6 wt.% Al; (b) 7 wt.% Al; (¢) 8 wt.% Al;
(d) 9 wt.% Al
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7 Zn-xAl-1Cu & 4 shPEREXT HL < (a) s PEilFE ; (b)) B &K
Fig.7 Comparison of the flow properties of the as-cast Zn-xAl-1Cu alloy: (a) flow samples; (b) flow length
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Fig.8 Corrosion rates of the as-cast Zn-xAl-1Cu alloy during the
168 h NSS test
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