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Fig. 1 Schematic diagram of WAAM system
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Fig. 2 Microstructure characteristics of the top and bottom regions of WAAM TC4 alloy without heat treatment
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Fig. 4 Schematic diagram of martensite segmentation and «
phase spheroidization in Ti-6Al-4V titanium alloy during HVC
hydrogenation treatment
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TC4 alloy in different processes
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Table 1 Comparison of mechanical properties of TC4 titanium alloy manufactured by arc additive under different heat
treatment process conditions
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Effect of the Heat Treatment on the Microstructures and Properties of TC4
Alloy Fabricated by WAAM
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Abstract:

Wire arc additive manufacturing (WAAM) of TC4 titanium alloy has the advantages of low cost and high
deposition rate compared to traditional manufacturing process, and has broad application prospects. However,
the deposition process can cause uneven microstructure and residual stress, resulting in anisotropy of its
mechanical properties. Therefore, appropriate heat treatment processes need to be adopted to eliminate adverse
effects and further meet the performance requirements. This paper reviews relevant literatures on the effects
of heat treatment on the microstructure and properties of TC4 alloy produced by WAAM both domestically
and internationally in recent years. It comprehensively analyzes the influence mechanism of heat treatment
on the formation and refinement of equiaxed grains in TC4 alloy, and discusses the factors and mechanisms
of heat treatment process on the mechanical properties such as strength, ductility, hardness, fatigue, and creep
resistance of TC4 alloy. Finally, the research on the regulation of the microstructure and properties of TC4
alloy by WAAM post heat treatment process was prospected.
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