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Abstract; Al-Zn—Mg alloys have been extensively used for structural applications in aerospace and transportation
industry due to their excellent mechanical properties. Moreover, the grain refinement of aluminum allolys is the research
focus these years. In order to refine grain size and enhance the mechanical properties of Al-Zn—Mg alloys, traditional
refiner AI-5Ti-B and RE were added into the cast alloy. The mechanical behavior of Al7Zn24Mg alloys with different
Al-5Ti-B and Al-27Zr-Fr addition was investigated using X-ray diffractometry (XRD), optical microscopy (OM),
scanning electron microscopy (SEM) and mechanical test (MET). The experimental results show that the addition of
Al=27r—Er and Al-5Ti—B can significantly refine the grain size. However, some dendrites still remain at the mere
addition of Al-Ti-B as refiner . At the same time, plasticity increases with the addition of AlI-Ti—-B and Al-Zr—Er. The
specimen which has 0.4wt.%Al-5Ti—B has the most obvious effect on its plasticity, whereas the result is not the same
for tensile strength. The tensile strength of the specimen first increases then decreases with the contents of Al-Ti—B
increasing. Alloys with 0.2wt.% Al —2Zr —Er and 0.2wt.% Al—-5Ti—B contents change the growth morphology from
dendritic to fine equiaxed grain. It exhibits less precipitation on the grain boundary and higher tensile strength during
tensile test. The experimental results show that both two refiners can significantly refine the grain size, but co-addition
of 0.2wt.%Al-27r—Fr and 02wi.% Al-5Ti-B is more useful to its comprehensive mechanics performance.
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Table 1 The composition of different master alloys( (wt.%) )
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Fig.2 Microstructure of cast Al-Zn—Mg alloy with different content; (a) matrix alloy; (b) co-addition of 0.2wt.% Al-2Zr-FEr
and 0.2wt.% Al-5Ti-B; (c) addition of 0.4wt.% Al-2Zr-Er; (d) addition of 0.4wt.% Al-5Ti-B
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Fig.3 SEM images and EDS of cast Al-Zn-Mg alloys: (a) matrix alloy; (b) co-addition of 0.2wt.% Al-2Zr—Er and 0.2wt.%
Al-5Ti-B; (c¢) addition of 0.4wt.% Al-2Zr-Er; (d) addition of 0.4wt.% Al-5Ti-B
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Fig.4 Tensile curves of cast Al-Zn—Mg alloy
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