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Abstract : Nickel alloying 7075 aluminum alloy exhibits superior thermal cracking resistance. In order to explore
the heat treatment regulation technology of the as-cast alloys. the influence of heat treatment conditions on the
microstructure and mechanical properties of the 7075 alloys were investigated comparatively. The results reveal
that the solidification microstructure of the alloys is mainly composed of primary «-Al phase and intergranular
multi-phase divorced eutectic microstructure. The intergranular Al-Cu-Mg intermetallic compounds are complete-
ly dissolved into the matrix alloy after solid solution aging, where the coarse Al;Ni intermetallic compound in the
as-cast specimens is also refined with dispersed distribution. After heat treatment, the comprehensive mechanical
properties of the specimens are significantly improved, where the average tensile strength of 7075 aluminum alloy
with 0.6% Ni content is 14% and 17 % , higher than that of 7075 alloy and 7075 aluminum alloy with 1.2% Ni
content, respectively, indicating that the microstructural control of intergranular compounds is the key factor to
improving the tensile strength of the alloy.
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Tab.1 Chemical composition of 7075 aluminum

&

alloy specimens %
wp
I\
RN Mg  Cu Cr Si Fe Ni Al
1 5.6 2.5 1.6 0.23 0.4 0.5 0 s
2 5.32 2.37 1.54 0.22 0.38 0.47 0.6 s
3 5.06 2.26 1.45 0.21 0.37 0.46 1.2 S
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Fig.1 Route of heat treatment process
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Fig.2 Sampling location and dimension of tensile specimen
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Fig.3 Macro morphology of as-cast 7075 aluminum alloy with different Ni content
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Fig.4 Back scattering SEM images of as-cast 7075 aluminum alloy with different Ni content
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Fig.5 Microstructure of 7075 aluminum alloy with different Ni content after heat treatment
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Fig.6 Back scattering SEM images and EDS analysis of
7075 aluminum alloy with different Ni contents after

solid solution aging
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Effects of Al Content on Microstructure and Resistivity of Ti-Al Alloys

Prepared by MA-SPS
Xu Can, Chen Zhe, Chen Jingfan, Cai Qizhou
(State Key Laboratory of Materials Processing and Die & Mould Technology,

Huazhong University of Science and Technology)
Abstract ; Ti-Al alloys with different Al contents were fabricated by mechanical alloying and spark plasma sintering
(MA-SPS). The effects of Al content on the composite powder morphologies, microstructure and electrical resis-
tivity of SPS Ti-Al alloys were investigated. The results indicate that Ti-Al composite powders are flattened dur-
ing high energy ball milling with Al dissolved into Ti. When the content of Al is higher than 9%, part of Al is
dissolved into Ti, while the insoluble Al is broken into fine particles and attached to the surface of Ti particles,
resulting in the increase of surface roughness, where the cross section of particles presents a layered structure.
When the amount of Al is 6%, the microstructure of SPS specimen prepared by ball milled powders is single-
phase o-Ti(AD solid solution, which becomes «-Ti(Al) phase and fine «, particles precipitated in grain boundary
when the amount of Al is 9% ~12%. When the amount of Al exceeds 12% ., the microstructure is dual-phase
composed of a-Ti(AD and a,-Ti;Al. The electrical resistivity of the alloys is firstly increased and then decreased
with the increase of Al content, and slightly increased when the amount of Al reaches 18%.The electrical resistiv-
ity reaches the maximum value of 2.074 Q * m when the Al content is 9%.

Key Words: Ti-Al Alloy.Mechanical Alloying., Spark Plasma Sintering. Microstructure, Electrical Resistivity
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