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		Abstract

		The cracking behavior of a Ti-48Al-2Cr-2Nb alloy produced by single-track melting of powder bed fusion electron beam at 850 °C was investigated under broad building parameter ranges. The transverse crack was more sensitive than the longitudinal crack because of the high tensile strength along the scan direction in single-track melting. The increased crack density deteriorated the tensile strength of the single-track melted Ti-48Al-2Cr-2Nb alloy via interdendritic fracture. Cross-sectional image analysis revealed that the solidification crack was prevented after single-track melting of Ti-48Al-2Cr-2Nb at 850 °C owing to improved liquid feeding, and the  crack opening was preferentially observed in the  β  /  B2  phase that was placed near the melt pool boundary region. Based on a Scheil‒Gulliver and thermal conduction simulation, the partitioned  α  and  β  dendrite regions could be due to the restricted peritectic transformation of  L  +  β  →  α  during solidification by a rapid cooling rate above 2.3×10  4  °C/s. In the single-track melting of Ti-48Al-2Cr-2Nb at 850 °C, the crack opening can be suppressed by increasing the line energy density above 1.85 J/mm. Thermal-elastoplastic analysis revealed that the critical residual stress causing crack opening in the  B2  phase at 1100 °C was determined to be 117 MPa. Therefore, cracking due to residual stress of the Ti-48Al-2Cr-2Nb alloy produced by PBF-EB can be predicted as the maximum residual stress in the solidification region. 
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