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Table 1 Chemical composition of alloys (/%)

No. Mg Ti Zr La Al
A 5 0.2 0 0 Bal.
B 5 0.2 0.2 0 Bal.
C 5 0.2 0.2 0.2 Bal.
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Fig.1 Macrostructures samples with different grain refiners: (a) Al-5Mg-0.2Ti, (b) Al-5Mg-0.2Ti-0.2Zr, and (c) Al-5Mg-0.2Ti-0.2Zr-0.2La
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Table 2 Mechanical properties of the samples

Sample Tensile strength, Elongation, Hardness,
Rm/MPa Al% HV/MPa

A 150.93 11.63 634.9

B 153.97 12.15 945.0

C 179.58 17.94 658.6

aal,z=0.4013 nm F1 a,1=0.3875 nm, iX 5125775 H
B A% 8 40 a=0.4050 nm (1] a(Al)HE 7k 2 (8] T8 7E fil A
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Fig.2 Heterogeneous nucleus within a grain (a) and its EDS
spectrum (b) with 0.2%2Zr
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Fig.3 Segregation of AlsZr in Al-5Mg-0.2Ti alloy (a) and its
EDS spectrum (b)
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Fig.4 XRD pattern of AI-5Mg-0.2Ti-0.2Zr alloy
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Fig.5 Heterogeneous nucleus within a grain (a) and its EDS
spectrum (b) with 0.2%La and 0.2%Zr
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Fig.6 XRD pattern of Al-5Mg-0.2Ti-0.2Zr-0.2La alloy
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Effect of La, Zr Micro-alloying on the Microstructure
and Mechanical Properties of AI-5Mg-0.2Ti Alloy

Yu Aiwu', Yang Chenggang®, He Peng™?, Liu Fencheng', Wang Shanlin', Chen He*

(1. Nanchang Hangkong University, Nanchang 330063, China)

(2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Al-Mg-Ti alloys containing La and Zr elements were prepared by cast metallurgy. Effects of La and Zr additions on

microstructure and mechanical properties of Al-Mg-Ti alloy were investigated by mechanical property test, optical microscopy, scanning

electron microscopy, energy spectrum and X-ray diffraction. The results show that the addition of 0.2%Zr can positively refine the grain

size, which indicates the composite refining effect of Ti and Zr is compatible, and the brittle phases of AlsZr precipitated in matrix can

significantly increase the hardness of the alloys, but weaken the effect of grain refinement on the strength and ductility of the alloy. The

combined addition of 0.2%La and 0.2%Zr possesses the excellent grain refining effect, when the average grain size of the alloy drops to

only about 55 pm and the addition of La effectively avoids the precipitation and coarsening of brittle phase of AlsZr, thus improving the

strength and ductility with the hardness changing slightly.
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