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Control of Single- and Polycrystalline Formation Via Laser Powder Bed Fusion
—Temperature Simulation to Establish Fabrication Conditions-Solidification Conditions-Textures Relationship—
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' Melt pool

(a) Heat source geometry described by Gaussian function,
(b) temperature distribution when the heat source is
scanned with the actual laser output and scanning speed,
and (c) temperature distribution in the cross section
perpendicular on the laser scanning direction.
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Fig.2 Inverse pole figures and corresponding pole figures of Fig. 3 (a, b) G/R distribution maps in the melt pools and calculated
the specimens with single-crystal-like and polycrystalline solidification conditions for the formation of single-crystal-
textures. Condition A: 360 W and 1200mm/s; Condition like and polycrystalline textures. Adapted from Ref. 4) with
B: 180W and 1400mm/s. Adapted from Ref. 4) with modifications.

modifications.
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Fig. 4 Simulations analyzing the effects of laser power (P) and scanning speed (v) . (a, b) Variations in
the G-R distribution as a function of the process conditions. (c, d) Standardized partial regression
coefficients # and p-values for multiple regression analysis representing the effects of P and v on G and

R. Adapted from Ref. 4) with modifications.
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