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Selective laser melting (SLM), a kind of additive manufacturing (AM) technologies, enables to fabricate highly complicated
3-dimensional structures from a powdered metallic materials. Recent investigations demonstrated the ability of SLM to form
crystallographically texturized parts. Highly texturized materials exhibit anisotropic functions; therefore, control of texture via
AM is becoming attractive strategy for developing functionalized materials. In the present study, we tried to find laser conditions
for formation of randomly and highly texturized parts in SLM of T-15Mo-5Zr-3Al biomedical alloy. We successfully achieved
randomly and highly texturized parts under the conditions of (low laser power and low scan speed) and (high laser power and high
scan speed), respectively. The highly texturized part showed anisotropy in Young’s modulus in which the value in <001> oriented
direction was significantly lower than that in <011> oriented direction, the similar trend to those reported in single crystal of this
alloy. The evolution of crystallographic texture was thought to be related with melt-pool shape, which needs further investigations.
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Fig. 1 Schematic illustration of selective laser melting (SLM).
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Fig.2 Captured image during SLM fabrication.

Table 1 Laser conditions used in this study.

M 70 P P P

Condition 1 0.06 50

Condition 2 225 750 0.1 0.06 50
Condition 3 360 1200 0.1 0.06 50
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Fig. 3 IPF maps representing crystallographic orientations along x-, y-,
z-axes. EBSD analyses were performed in y-z plane.
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Fig. 4 PFs generated based on IPF maps shown in Fig. 3.
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Fig.5 Variations of crystallographic orientation degree of {001} and {011} depending on the
condition. Broken lines indicate the values for random orientation.
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Fig. 6 Variations in Young’s modulus measured in x- and y-directions. *:
P <0.05.
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Fig. 7 SEM images on the upper surface of the products and schematic

illustrations of estimated melt pool shapes for (a) condition 1
and (b) condition 3. Broken line indicates estimated malt pool
border. Thick and thin arrows indicate beam scanning direction
and normal line of melt pool border, respectively.
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Fig. 8 Optical micrographs of (a) longitudinal section (x-z plane)
and (b) cross section (y-z plane) of the specimen fabricated by

condition 3 showing the cellular-type microstructure grown from

the melt pool edge. (b) was reproduced from .
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