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Table 2 SLM forming process parameters

Process parameter Value
Powder bed thickness, h/um 40
Hatch spacing, H/pum 90
Laser spot size, D/um 100
Initial temperature, To/'C 20

Scanning speed, v/mm s
Laser power, P/W
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Fig.5 Temperature versus time curves at midpoint B of the second SLM track at different laser powers (a) and scanning speeds (b)
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Table 3 Chemical composition of IN738LC alloy powder (/%)
Cr Co Al Ti W Mo Ta C B Nb Zr Si Fe Ni
15.88 8.40 3.50 3.42 2.48 1.70 1.67 0.10 0.011 0.86 0.024 0.030 0.092 Bal.
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Fig.12 Surface (a-d) and cross-section (e-h) morphologies of the single fusion tracks under scanning speed of 1150 mm/s and different
laser powers: (a, €) 210 W, (b, f) 240 W, (c, g) 270 W, and (d, h) 370 W
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Numerical Simulation and Experimental Research on the Temperature Field of
Selective Laser Melting of IN738LC Alloy

Hu Yong™?, Chu Cheng™?, Hu Yongqi*?, Zhang Huiying® %, Wang Lihua®? Zhang Dong®
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(3. State Key Laboratory of Nickel and Cobalt Resources Comprehensive Utilization, Jinchuan Group Co., Ltd, Jinchang 737100, China)

Abstract: Optimization of the selective laser melting process parameters based on the thermal behaviour variation of the melt pool
through numerical simulation is an effective means of improving the quality of the formed parts. So, a fully parametric finite element
analysis model of the temperature field of the selective laser melting process for IN738LC alloy was developed in the APDL language of
ANSYS software, and the heat source model was calibrated by single melt channel forming experiments. The results show that, with the
increase in laser power or the decrease in scanning speed, the linear energy density absorbed by the powder increases, the maximum
temperature of the melt pool centre increases, the molten metal volume increases, and the melt channel morphology evolves from irregular
intermittent to regular continuous long strip; with the increase in scanning speed or the decrease in laser power, the linear energy density
absorbed by the powder decreases, the flow capacity of melt decreases, and the melt pool width and depth decrease. The FEM simulations
are in good agreement with the experimental results. When the laser power is 270 W and the scanning speed is 1150 mm/s, the single melt
channel has a continuous and good shape with few defects.

Key words: selective laser melting; IN738LC alloy; numerical simulation; temperature field; melt path morphology
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