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Abstract: Metastable B titanium alloys have important application significance in aerospace, biomedical and
other fields. In this work, the microstructure and mechanical properties of typical metastable B alloy
Ti-15Mo formed by laser solid forming (LSF) were studied. To solve the problem of fine equiaxed grain
control in LSF titanium alloy, using satellited Ti-15Mo powder as raw material, full fine equiaxed grains +
near-equiaxed grains are obtained in the Ti-15Mo alloy because the heterogeneous nucleation of Mo
particles with high melting point. On this basis, the intragranular microstructure of Ti-15Mo alloy was
analyzed and characterized by EBSD (Electron backscatter diffraction). XRD (X-ray diffractometer) and
TEM (Transmission electron microscope). The results show that under the thermal and stress coupling
caused by the reciprocating thermal cycles of LSF, the sub-grain boundaries and the metastable @ phase
with high hardness are formed in the Ti-15Mo alloy. The typical mechanical properties of the alloy were
evaluated. The results show that the LSF Ti-15Mo alloy has excellent tensile properties and compressive
properties at room temperature. The yield and tensile strengths of the alloy increase significantly by 51.4%
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and 28.7% compared with the forging standard, respectively. At the same time, due to the generation of
{332}<113> twins in the tensile process, the alloy can still maintain good plasticity while improving the
strength, and the elongation reaches 20.2%![™. The compression results show that the compressive strength
is 1764 MPa and the compressive elastic modulus is 28.4 GPal?l. Combined with the analysis of the effect
of microstructure on the fracture behavior of the alloy, the strength of the alloy is significantly improved by
the formation of fine equiaxed grains, intragranular metastable @ phase and sub-structures, and the TWIP
(Twinning-induced plasticity) effect induced during deformation contributes to the good plasticity. This
work lays the foundation for the macro and micro-structure control and performance optimization of LSF
metastable B titanium alloys.
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