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Investigation of Surface Modification of Al Alloy by Laser-TIG
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Abstract In order to overcome the difficulties of laser melt injection (LMI) on aluminium alloys. including high
reflection of laser, oxide film and high heat conductivity. laser-tungsten inert gas (TIG) hybrid melt injection was
exploited. The influence of process parameters, including the mode of hybrid laser-TIG, feeding powder type, the
carrier gas flow, the shield gas flow of TIG, laser power and TIG current, were investigated. The results show that,
in order to achieve appropriate surface enhancement effect, the powder should be fed from back side of laser beam.
With the increase of TIG current, the depth of LMI layer increases monotonously. With the increase of laser power,
the depth of LMI layer increases firstly and then decreases. The carrier gas flow and gas flow of TIG are the key
factors which influence the LMI process, and should be matched and selected. Through optimization of process
parameters, WCp/Al layer was prepared successfully on the surface of aluminium and the LMI layer with different
thickness ranging from 0.5 to 4.3 mm can be achieved.
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Table 1  Chemical composition of aluminum alloy 2219

Alloy elements Cu Mn Ti

Zr Si Fe Ni Al

Mass fraction /% 6.38 0.32 0. 064

0.18 0.084 0.18 0.032 bal.
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Fig. 1 Metallurgical structure of aluminum alloy substrate
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Fig. 2 SEM micrograph of WC powder
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Fig. 3 Schematic of experimental system
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Fig. 4 Schematic of instrument under different mode of laser-TIG hybrid. (a) Vertical laser and no-hybrid mode;
(b)vertical TIG and no-hybrid mode; (c)vertical laser and hybrid mode; (d)vertical TIG and hybrid mode
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Fig. 5 SEM morphology of LMI layer under different type of powder flow. (a) Flow from the front of the laser beam;

(b) flow from the back of the laser beam
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Fig. 6 Influences of TIG current and laser power on the thickness of LMI layer.

(a)Influence of TIG current; (b) influence of laser power
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