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Table 3 EDS point scanning results in Fig. 6 of deposited TC4

samples (Wt%)

Fe content Position Fe \'% Al Ti
Point1  0.80 5.43 6.76 87.01
‘ Point2  0.58 4.11 7.08 88.23
Point 1 1.60 5.31 6.66 86.43
: Point2  0.87 4.06 7.15 87.92
Point1  2.54 4.14 6.08 87.24
? Point2  1.81 3.96 6.81 87.42
Point1  3.34 3.88 6.27 86.51
’ Point2  2.51 3.62 6.85 87.02
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Table 4 Wear rate of samples with different Fe contents

Parameter Pure-TC4 TC4-1Fe TC4-3Fe
i 0.801 0.732 0.670
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Abstract: Densely moulded sedimentary specimens without tissue defects were prepared by laser melting and deposition of titanium-based
powders. The effects of Fe content on the microstructure, phase type and content and mechanical properties of TC4 specimens in the as-deposited
state were investigated. The results show that with the addition of Fe, the size of a-Ti decreases, the net-basket microstructure is refined, and the
as-deposited specimens are transformed from robust columnar crystals to fine and uniform equiaxial crystals in the forming direction. The average
grain size of the specimen with 3wt% Fe is 160.6 pm, which is about 76% smaller than that of the specimen without added Fe. Combined with the
XRD results, it can be obtained that the microstructure of the specimen consists of a large amount of a-Ti and a small amount of #-Ti, and the
content of S-Ti increases slightly with the addition of Fe. The addition of Fe can significantly improve the tensile properties of the specimens, in
which the tensile strength and yield strength of 3wt% Fe specimens are increased by 15.5% and 18.0%, respectively, and the post-break elongation
is increased by about 60% compared with those of TC4. However, the impact toughness of the specimens in the as-deposited state with the
addition of Fe is slightly decreased.
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