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A review of the wire arc additive manufacturing of Ti-6Al-4V
alloy: properties, defects and quality improvement
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Abstract; Ti-6Al-4V titanium alloy has the characteristics of low density, stable structure and high
strength at high temperature. It is widely used in the manufacturing of key parts of aviation industry, such
as wing beam, landing gear support rib. The wire arc additive manufacturing technology began in 1980s,
which has the advantages of high forming efficiency, high utilization rate of raw materials and simple
equipment. At present, the wire arc additive manufacturing technology of Ti-6 Al-4V alloy has been widely
studied and some progresses have been achieved. This paper reviews the development history and research
hotspots of wire arc additive manufacturing technology, and summarizes its latest research and application
at home and abroad. The microstructure, mechanical properties and control technology Ti-6Al-4V alloy
produced by wire arc additive manufacturing are summarized and prospected.
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Fig. 1 Schematic illustration of wire arc additive manufacturing technology™'!!
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Fig. 2 The first torches and decorative storage baskets formed by wire arc additive manufacturing'™’
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Fig. 3 Process principle of wire arc additive manufacturing and milling
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Fig. 4 (a) The surface morphology of the sample; (b) the corrosion section of the sample;

(c¢) the SEM of the upper layer of the sample; (d) SEM of the bottom area of the sample™"-
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Fig. 5 Effect of variable wire feed speed on microstructure of Ti-6Al-4V alloy™!
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Fig. 6 Schematic diagram of double ellipsoid heat source model
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Fig. 8 Temperature gradient distribution, liquid-solid transformation and initial B -nucleation growth of

Ti-6Al-4V alloy at WAAM initial stage''"
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Fig. 9 Temperature gradient schematic, liquid-solid transition and primary B-Ti nucleation-growth of Ti-6Al-4V

alloy at WAAM stabilization stage’'!]
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Fig. 11 Mechanical properties of titanium alloy™!
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Fig. 16 Schematic diagram of the combined WAAM gas cooling process equipment™**
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