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Laser Cladding Reparation of Aluminum Alloy

Guo Yongli Li Lu

(School of Sciences, Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China)

Liang Gongying

Abstract  Experiment of repairing aluminum (Al) alloy 7050 (Al 7050) by laser-cladding techniques was
investigated. A 5 kW CO, laser was used as the heat source. Experiemnts of single trace cladding, multi-trace
overlapping cladding, and multi-layer cladding were performed on the Al 7050 plates shielded in a closed box with
inert gas. A set of optimized laser-cladding repairation parameters for damaging Al 7050 samples were found, and
the microstructures in different cladding regions and micro-appearances of fracture surface were studied. The
optimized laser-cladding repairation parameters were laser power of 1. 84X 10*~2.12X10* W/cm®, scanning speed
of 5 mm/s, powder feeding rate of 1.8 ~ 2.4 g/min, and overlapping width of 1.5 mm. With the optimized
repairing parameters, the cladding zone displayed a superior metallurgical bonding with its substrate, the repaired
sample surface appeared smooth without any substrate distortion, and the defect formation in the cladding zone was
effectively prevented by strengthening shielding of the molten pool with dry argon.
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S5 B UM = iR 7050 BRA AR A S FE R R
RAEE R SF 40 mm X 50 mm X 10 mm, il 5 U 3% 1
Firas o R AR A 4 3 T OG e B By W I, 7E T
K BEAT 6 IR 2 T HE AT WAL A B AR R
BRIE B R, WKL B A2 4 50 ~ 100 pm, L5 N 98%
AL 2% Cu(FT i 7350 .
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Table 1 Chemical composition of 7050 Al-alloy

(mass fraction) (%

7n Mg Cu Zr Si Fe Al
6.2 2.25 2.3 0.1 <0.12 <0.15 Bal.
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Fig. 1 A schematic illustration of the side injection laser

cladding reparation
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Fig. 2 Three kind of macro-appearance. (a) brittleness
of cladding coat; (b) deformation of substrate;
() high quality of laser cladding
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Fig. 3 Microstructure of cladding zone with defect. (a)
porosity in overlapped zone; (b) porosity in
cladding zone; (c¢) crack in overlapped zone
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Fig. 4 Microstructure of laser cladding zone by single
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trace. (a) bottom, (b) midst and (c¢) top of

molten pool
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Fig. 5 Microstructure of laser cladding zone by multi-

trace. (a) microstructure of the bond between
substrate and cladding zone; (b) microstructure of
overlapping zone
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Table 2 Mechanical properties of perfect and

repaired samples

Sample o, /MPa /%
1 279 12. 37
2 252.6 11.97
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Fig. 6 SEM images of fracture surface of sample 1
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Fig. 7 SEM images of fracture surface in cladding zone

of sample 2
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