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Table 1 Process parameters of laser deposition test

Parameter Value
Laser power/W 1800
Scanning speed/mm-min ' 400
Powder feed rate/g-min "' 1.0
Spot diameter/mm 4
Cladding distance/mm 100
Shielding gas Argon (99.99%)
Gas flow rate/L-min”' 15
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Fig.2 Metallographic microstructures of five groups of deposited samples
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<128+ W] B RS TR

555 %

25 um

5 pm

O
5 pm

s TC4IARERI TC4-8Mo I FE () EDS [fi /34745
Fig.5 EDS element mappings of deposited samples: (a) TC4 sample; (b) TC4-8Mo sample

6 TC4-2.5Mo i £ A TC4-10Mo B R 5K SEM [
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Point Ti Al A% O Mo  Possible phase

A 1.0 0 0.2 15.2 83.6 Mo
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D 83.6 2.9 4.0 5.1 4.4 -
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Fig.10 Cross-sectional microhardness distribution (a) and average microhardness (b) of five groups of deposited samples
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Effect of Mo Content on Microstructure and Properties of Laser Additive Manufactured
TC4 Alloy

Chen Zubin', Wang Xuhong', Tang Huaguo®, Pan Kunming®, Zhu Lilong*
(1. Yantai Research Institute, Harbin Engineering University, Yantai 264006, China)
(2. Shandong Laboratory of Advanced Materials and Green Manufacturing at Yantai, Yantai 264006, China)
(3. Henan Key Laboratory of High-Temperature Structural and Functional Materials, Henan University of Science and Technology,
Luoyang 471003, China)
(4. Institute for Advanced Studies in Precision Materials, Yantai University, Yantai 264005, China)

Abstract: Due to the excellent mechanical properties and outstanding biocompatibility, TC4 titanium alloy has been widely used in the aerospace
and medical device field. Laser additive manufacturing (LAM) is an important technique for fabricating titanium alloys. The presence of large
numbers of columnar crystals and acicular martensite in additive manufactured TC4 titanium alloy results in anisotropy and reduced plasticity. In
this work, molybdenum (Mo) was added to tailor the microstructure and properties of additive manufactured TC4 titanium alloy, with a specific
focus on the effect of Mo content. The results show that an appropriate Mo content can effectively refine the grains. Furthermore, with the addition
of Mo element, the TiAl, phase is gradually precipitated from the alloy matrix, and its content is increased with the increase in Mo content. When
the Mo content reaches 8wt%, a fine and dispersed lamellar structure is distributed in the alloy, and the f-phase content increases sharply. In
addition, the maximum degrees of grain refinement and dislocation density are obtained. As Mo content increase from 0 to 10wt%, the tensile
strength, hardness and corrosion resistance of the alloy increase first and then decrease, whereas the elongation shows the opposite trend.
Concurrently, the Young’s modulus gradually decreases. When Mo content is 8wt%, the alloy achieves the best mechanical properties: a tensile
strength of 1065.6 MPa, an elongation of 11.5% and Young’s modulus of 55.4 GPa. Additionally, its corrosion resistance is improved. Overall,
TC4-8Mo sample has excellent mechanical properties and superior corrosion resistance, demonstrating high potential for use in human medical
implant.
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