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Microstructure and M echanical Properties of Aluminum Alloy Deposited by L aser Melting

ZHANG Jian-giao, SUN Xuan, LUO Zhao-wei

(Hebei Vocational University of Technology and Engineering, Hebei Xingtai 054000, China)

ABSTRACT: In order to improve the forming quality of aluminum alloy deposited by laser melting, AISi10Mg powder with
particle size of 45-105 um was used as material and 4045 aluminum alloy was used as substrate. The aluminum alloy forming
experiments were carried out in an argon filled chamber by laser melting and deposition equipment. The hardness and tensile
properties of the samples were tested, and the microstructure was analyzed by scanning electron microscope and optical micro-
scope. In the direction of deposition, the microstructure of the sample shows periodic banded patterns, and the lap area shows
obvious arc characteristics. The alloy contains a large number of fine dendrites. The alloy phase composition mainly includes Al
phase, eutectic Si phase and a small amount of Mg,Si strengthened phase. Along the scanning direction, the average hardness
value of the sample is about 130HV. Along the deposition direction, the average hardness value of the sample is about 100HV.
The yield strength of the deposited specimen is about 185.75 MPa, and the elongation is about 15.21%. The tensile properties of
the deposited samples are obviously better than those of the die-casting samples. The failure mode of the aluminum alloy is duc-
tile fracture. AISi10Mg has good forming ability during laser melting deposition, and the microstructure strength in deposition
state is higher than that in cast state.
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Fig.2 Tensile specimen size
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Fig.3 The microstructure morphology of the specimen in deposition state
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