WELDABILITY STUDY OF ALUMINIUM ALLOYS AND COMPOSITES USING TUNGSTEN INERT GAS WELDING- A REVIEW 
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Abstract: Welding of aluminium has been an interesting topic of research over the years. Research studies have revealed that Tungsten inert gas (TIG) welding, also known as Gas Tungsten Arc Welding (GTAW) have been successfully employed to weld aluminium alloys and composites. In this paper several experimental works were reported on TIG welding of different aluminium-based alloys and composites. Some comparative study was also made regarding TIG welding w.r.t. other arc welding processes. Pulsed TIG welding emerged as an important joining process which produced advantages over conventional TIG welding processes. Some newer TIG welding processes were also highlighted. AC/DC mixed GTAW and fast-frequency pulse TIG (FFP-TIG) welding processes were investigated which revealed interesting results. Also, the influence of welding parameters on weld quality, microstructure and microhardness were analyzed. In a new welding technique, addition of filler materials containing ZrO2/TiO2 nanoparticles during TIG welding using ultrasonic vibration (UV) was made. Results showed that addition of nanoparticles and use of UV improved the grain refinement and mechanical properties as compared to traditional TIG welding. Friction stir processing was implemented on TIG welded parts of aluminium alloys. After applying friction stir processing on TIG welded parts, the grain microstructure size improved from coarse grain to refined grain. This removed many defects which were noticed before applying friction stir processing. Monitoring the weld pool morphology to study various features also lead to interesting findings. Thus, weldability study of aluminium-based alloys and composites using TIG welding and many variations of it have been attempted by many researchers over the years. Numerous findings were discovered which will be highly beneficial for welding of aluminium alloys and composites.  
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