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In selective laser melt (SLM) molding process, the edge position is usually higher than the inner surface,
studied. Processing parameters include contour spacing, border thickness, scanning speed and laser power. Results

which is also called elevated edge phenomenon. Elevated edge has bad effects on SLM molding process. We
theoretically analyze the production mechanism of elevated edge in SLM molding process, and propose a contour-

susceptible to contour spacing. For the edge remelting method, edge height decreases with the increas of scanning
140.3390; 160.3900

5l

—

entity control method and an edge remelting control method. Effects of processing parameters on edge height are
=]

show that these methods can effectively reduce the elevated edge. For the contour-entity control method, the height
speed, and increases with the increas laser power and contour thickness.
OCIS codes

of elevated edge decreases with the increas of scanning speed, increases with the increas of laser power, and is not
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Table 1 Chemical composition of Inconel 718 powder

Element C Si Mn Cr Ni Mo Nb Ti Al Co Cu Fe
Mass

fraction /%

0.030 0.050 0.040 19.310  52.380  3.080 4.990 0.880 0.496 0.110 0.060  Balance

(@

Al

A3 core

0 500 1000 1500 2000 2500
Horizontal distance /um

B2 M2 R, (om Bz B (b) sk
Fig. 2 Measurement results. (a) Cloud-picture of height; (b) height curve
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Fig. 3 Single layer single track. (a) Cloud-picture of height; (b) height curve of molten pool
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Fig. 4 Single layer multi tracks. (a) Cloud-picture of height; (b) height curve
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Fig. 5 Diagram of Marangoni convection
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Fig. 7 Schematic of edge remelting. (a) Core; (b) remelting border; (c¢) forming morphology of single layer
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Table 2 Process parameters

No. P /W v /(mes ) w /pm A /()
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Contour 1/2 0.5,1.0,1.5,2.0,2.5
150 350 80
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Fig. 8 Variation in elevated edge height with scanning Fig. 9 Elevated edge height versus scanning speed

speed under different contour spacings at fixed laser under different laser powers at fixed contour

power of 150 W spacing of 80 pum
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Fig. 10 Elevated edge helght versus scanning speed Fig. 11 Elevated edge helght versus scanning speed

under different border thicknesses at fixed laser under different laser powers at fixed border

power of 250 W thickness of 200 pm
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