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Table1 Chemical composition of WC powder (/%)
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Table2 Chemical composition of 18Ni300 powder (w/%)

Ni Co Mo Ti C Si,Mn S,P Fe
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Fig.1 Morphologies of powders: (a) WC, (b) 18Ni300, and (c, d) 20%WC/18Ni300 mixed powders
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Table 3 Processing parameters of SLM

Laser power/W Scan speed/mm s

Layer thickness/mm

Scan spacing/mm Scan width/mm

285 960

0.11 10
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Fig.3  Metallographic structures of the cross-section perpendicular (a-e) and parallel (f-j) to building direction: (a, f) 18Ni300,
(b, g) 5%WC/18Ni300, (c, h) 10%WC/18Ni300, (d, i) 15%WC/18Ni300, and (e, j) 20%WC/18Ni300
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IPF maps (a, c, €) and grain size distribution (b, d, f) of 18Ni300 (a, b), 5%WC/18Ni300 (c, d), and 15%WC/18Ni300 (e, f) composites
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Effect of Granulation-Sintering-Deoxygenation WC Particle on the Microstructure and
Impact Properties of 18Ni300 Matrix Composites Produced by Selective Laser Melting

Li Zhenhua', Teng Baoren, Yao Bibo? Liu Jing*
(1. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

(2. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to study the influence of WC addition on the microstructure evolution and use security of selective laser melted metal,
economical spherical WC powders produced by granulation-sintering-deoxygenation (GSD) method were chosen as reinforcements to
manufacture powder reinforced 18Ni300 steel matrix composites via selective laser melting under the given forming parameters after powder
mixtures in this study. The effects of reinforcement contents on the microstructures and impact properties were analyzed. The results reveal that
the WC powder contents are the key factor of determining relative density, quality of forming, and impact toughness of the composites. The W and
C elements content in the matrix of the composites increase due to partial fusion of WC particles. a-Fe phase formation is restrained, and the grain
size changes. With increasing WC contents, a-Fe phase gradually transforms into y-Fe phase, and grain size increases. The average impact energy
of the sample decreases from 49.25 J to 8.5 J with WC contents increasing from Owt% to 20wt%. And the fracture characterization gradually
transforms to brittle fracture characterization.
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