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Laser powder bed fusion (LPBF) is a type of additive manufacturing technology capable of fabricating 3-dimensional parts with
a complex shape from powdered metallic materials. Among LPBF compatible metals, B-type titanium alloys are considered ideal
candidates for custom implants because of their low Young’s modulus. However, the effects of the LPBF process on its residual
stresses are not well understood. In this study, we applied the X-ray diffraction (XRD) method to investigate the relationship
between residual stresses and laser beam scan strategy using the LPBF-made B-type Ti-15Mo-5Zr-3Al parts. We successfully
measured the residual stresses in Ti-15Mo-5Zr-3Al fabricated by the two scan strategies, X-scan and XY-scan. The tensile residual
stress over 200 MPa was detected on both parts, and no significant difference was observed between the two scan strategies.
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Fig.1 Schematic illustration of LPBF-made specimen.
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Fig. 2 Scan strategies.
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Fig. 4 Schematic diagrams of the residual stress measurement
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inclination method, and (c) the side-inclination method
geometries.
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Fig.5 Sin’y plot for X-scan strategy horizontal residual stress
measurement.
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Fig. 6 Residual stresses in the horizontal direction on the parts made by

the X-scan and XY-scan strategies. The error bar represents the
reliability factor of the sin® y analysis.
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