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Fig.1 Schematic diagram of wire arc additive manufacturing (WAAM)
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Table 1 Chemical composition of Ti-6Al-4V wire (v/%)

Al \Y Fe C o} N H Ti
6.24 424 0.05 0.0043 0.12 0.004 0.0048 Bal.
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Fig.2 HVC hydrogen treatment process diagram of WAAM TC4 titanium alloy
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Fig.3 OM microstructures of TC4 titanium alloy after WAAM and HVC hydrogen treatment: (a, b) original sample; (c) after 0.55%

hydrogenation; (d) after quenching; (e) after aging and dehydrogenation
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Fig.4  XRD patterns of TC4 titanium alloy with 0.55%
hydrogenation after HVC hydrogen treatment
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Fig.5 TEM microstructures of WAAM TC4 titanium alloy after HVC hydrogen treatment: (a, b) original sample; (c, d) after quenching;
(e, f) after aging and dehydrogenation
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Fig.7 Tensile fracture morphologies of TC4 titanium alloy after WAAM and HVC hydrogen treatment: (a) original sample and (b) sample

after HVC hydrogen treatment
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Influence of 0.55wt%Hydrogenation on the Microstructure of TC4 Titanium Alloy by
Wire Arc Additive Manufacturing

Chen Xiaolong™?, Dai Guoging®, Sun Zhonggang®, Guo Yanhua®, Chang Hui', Zhou Lian*
(1. College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)
(2. SHANGI Institute for Advanced Materials (Nanjing) Co., Ltd, Nanjing 210038, China)

Abstract: The evolution of the microstructure of the wire arc additive manufactured TC4 titanium alloy with a hydrogen content of
0.55wt% after HVC hydrogen treatment was studied. The results show that the microstructure of TC4 titanium alloy produced by wire arc
additive manufacturing technology is coarse columnar g crystals, and the inside of the crystal grains is lamellar a clusters. After the
hydrogenation treatment, due to the diffusion of hydrogen and the effect of the grain boundary corrosion, the inner layer of the g crystal
becomes smaller and the hydride is produced. Subsequently, the hydrogenated titanium alloy was quenched at 810 °C, and o', a” and
metastable phase pwu are formed in the structure. In the process of aging and hydrogen removal, with the decomposition of martensite,
metastable phase and hydride, the lamellar « grains in the columnar g crystals are significantly refined, forming a staggered fine
needle-like microstructure.
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