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Microstructures of Laser Forming Repair 7050 Aluminum Alloy
with AlSi12 Powder

Wang Xiaoyan Chen Jing Lin Xin Zhang Fang Huang Weidong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University .,
Xi’an , Shaanxi 710072, China)

Abstract Laser forming repair pre-tensile 7050 aluminum alloy with AlSil2 powder was studied using 300 W YAG
laser. The optimized process parameters were obtained in multi-trace and multi-layer laser repair experiment. The
elimination measures of metallurgical defects and the microstructures distribution of repaired zone were analyzed. It
is found that the metallurgical defects including illbond, porosities and liquefied cracks can be eliminated through
chemical treatment for the substrate surface, optimizing the process parameters and changing the powder condition.
The microstructure at the bottom of the repaired zone is composed of the « -Al solid solution dendrite and a small
number of Al-Si eutectic. With the increasing of the cladding layers, the eutectic volume fraction increases
continuously, the o -Al solid solution dendrite is refined and the transformations from columnar grain to equiaxed grain
take place. Finally, the completely refined equiaxed grains are achieved at the top of the repaired zone.
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Table 1 Compositions of the 7050 aluminum alloy

(mass fraction, %)

Si 0.12 Cr 0. 04

Fe 0.15 Zn 5.7~6.7
Cu 2.0~2.6 Ti 0. 06
Mn 0.10 Zr 0.08~0.15
Mg 1.9~2.6 Al bal
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Table 2 Compositions of the AlSil2 alloy powder

(mass fraction, %)

Si 11.25 Zn <0.01
Fe 0. 14 C 0.008
Cu <0.01 Al bal
Mg 0. 048
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Fig. 1 Morphology of AlSi12 alloy powder
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Fig. 2 Interface of AlSil2 laser forming repair 7050 aluminum alloy, with the single-point energy and pulse width of
160 J and 3 ms (a); 190 J and 3 ms (b); 220 J and 5 ms (¢), respectively
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Fig. 3 Porosity in the laser repaired sample. (a) substrate surface without chemical treatment; (b) substrate surface

with chemical treatment; (c¢) no porosity
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Fig. 4 Crack defect in the laser repaired 7050 aluminum alloy sample. (a) single-point energy is 250 J;

(b) single-point energy is 220 J
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Fig. 5 Microstructures of laser forming repaired

7050 aluminum alloy
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Fig. 6 Micrograph of the different zones of laser repaired sample. (a) substrate; (b) repaired zone in bottom;

(c) repaired zone in middle; (d) repaired zone at the top
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Fig. 7 Microstructure of the SEM results. (a) repaired zone in bottom; (b) interface of different cladding layers

of repaired zone in middle; (c¢) repaired zone at the top
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