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Effects of Multi-step Deformation Conditions on Superplasticity of 2060 Al-Li Alloy
Yu Yibiao"*, Chen Leping"*, Xu Yong'*, Yuan Yuanping', Fang Senpeng'

(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University; 2.National Defense
Key Discipline Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong University)
Abstract: The multi-step superplasticity tests of 2060 Al-Li alloy were carried out by using SANS CMT4104 ten-
sile testing machine. The microstructure evolution and superplasticity properties of 2060 Al-Li alloy were investi-
gated at deformation temperature of 425~500 ‘C and prestrain of 10% to 30%. The results indicate that the elon-
gation of the multi-step tensile specimen is increased with the increase of temperature, and increased firstly and
then decreased with the increase of prestrain, which is greater than that of the single-step tensile specimen in the
range of 450~500 ‘C. The superplasticity is desirable when the deformation temperature is 500 °C and the pres-
train is 20% , and the elongation reaches 211%. The interstitial insulation during multi-step tensile process leads
to the decrease of flow stress, of which the degree is increased with the increase of the prestrain, and increased
firstly and decreased with the increase of temperature. The peak stress at the second step tensile process is de-
creased significantly compared to that at single-step tensile process. The microstructure of the alloy reveals that a
large number of dispersive phases appear at 425 °C, and then dissolved into the matrix at 450 ‘C with zigzag-
shaped grain boundary. During 475 ‘C to 500 °C, the triangular second phase emerges in the matrix with a large
number of dynamic recrystallized grains.

Key Words: Multi-step Superplasticity. Al-Li Alloy, Microstructure
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Tab.1 Chemical composition of test 2060 Al-Li alloy %
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Cu Li Mg Mn Zn Zr Ag Al

3.0~3.8 0.6~1.2 0.6~0.9 0.3~0.5 0.2~0.5 0.1~0.3 0.1~0.3 A&
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I )
2 5
6

<

Bl bR
Fig.1 Dimension of the Fig. 2
of 2060 Al-Li alloy
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Initial microstructure
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Fig.3 Flow chart of multi-step superplastic tensile test
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Fig.4 The true stress-strain curves of 2060 Al-Li alloy

under different conditions
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Tab.2 The flow stress difference before and after
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Fig.5 Metallographic structure of 2060 Al-Li alloy after multi-step tensile deformation at different temperatures with 20% prestrain
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Fig.6 Metallographic structure of 2060 Al-Li alloy after multi-step tensile deformation with different prestressing variables
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Fig.7 The fracture morphology of 2060 Al-Li alloy under

different conditions
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Fig.8 Elongation of 2060 Al-Li alloy under different conditions
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Welding Process and Performances of Aluminum Alloy Castings and Profiles
Wu Ling', Zhao Lei*, Yu Ruihai*, Zhou Zhe*, Song Ligang®, Yu Shuhong’
(1.School of Mechanical Engineering, Yanshan University; 2.CITIC Dicastal Co., Ltd.;
3.Binzhou Mengwei Dicastal Wheel Hub Co., Ltd.)

Abstract: In order to verify the MIG welding process of A356 casting and 6082 profiles, experiments were carried
out to provide experimental data. Firstly, tensile and three-point bending experiments were conducted to analyze
the mechanical properties and bending resistance of welding under different processes. Meanwhile, the relation-
ship between the welding current and welding-microporosity was obtained by tensile fracture analysis. Secondly,
external and internal X-ray inspection were adopted to analyze the surface cracks and internal defects. Finally, the
relationship between the welding current and the penetration were concluded by observing the penetration, provi-
ding quantitative data for the welding process. When the welding currents were 140, 150 and 160 A, respectively,
the corresponding penetration depths were 0.79, 1.47 and 1.85 mm.

Key Words: Aluminum Alloy, MIG Welding, Process Parameters, Experimental Methods
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