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Process parameter optimization of 18Ni—300 tool steel based on selective laser melting

ZHU Yitao, HUANG Weidong, ZHANG Weijie, CHEN Xiayu, LAI Zhangpeng
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118)

Abstract: A Taguchi experiment was designed with laser power, scan speed, hatch space and layer thickness

as factors. The effects of each processing parameter on the density of the molded parts in the process of SLM of

18Ni—-300 tool steel powder was studied, and the process parameters were optimized. Experiments show that in

the selected range, the density of the forming part first increases and then decreases with the increase of laser

power; with the increase of scanning speed, the density decreases continuously; with the increase of hatch

space, it first increases and then decreases; with the increase of layer thickness, it decreases continuously.

The optimal process parameters were as follows: when the laser power was 260W, the scanning speed was

500mm/s, the haich space was 0.11mm, and the layer thickness was 0.02mm, the resulted density was

99.99% , which was the optimal value in all the experiments.
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Tab.1 Chemical composition of 18Ni—300 tool steel powder

JLE Ni Co Mo Ti Al Mn Si P S C Fe
JREE/ % 18~19 8.5~9.5 4.7~5.2 0.5~0.80.05~0.15 0~0.10 0~0.1 0~0.01 0~0.01 0~0.03 Bal.
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Fig.1 18Ni—300 tool steel powder
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Tab.3 Sample measurement results
e BoLTh BEREE, BN #nE 2UE
% R/W (mm-s") B/mm E/mm E/%

1 180 500 0.08 0.020 96.68
2 180 700 0.11 0.035 97.50
3 180 900 0.14 0.050 93.35
4 180 1 100 0.17 0.065 90.24
5 220 500 0.11 0.050 99.79
6 220 700 0.08 0.065 98.08
7 220 900 0.17 0.020 97.57
8 220 1100 0.14 0.035 95.41
9 260 500 0.14 0.065 98.01
10 260 700 0.17 0.050 98.01
11 260 900 0.08 0.035 99.98

12 260 1 100 0.11 0.020 99.79

13 300 500 0.17 0.035 98.22
14 300 700 0.14 0.020 99.02
15 300 900 0.11 0.065 98.07

16 300 1 100 0.08 0.050 99.09
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Fig.2 Effects of process parameters on the density of molded parts
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