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Fig.1  Schematic diagrams of the preparation process for

Cu/316L composites: (a) SLMed 316L frameworks and

(b) melt infiltration to obtain Cu/316L composites
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Table 1 Structural parameters of laminar 316L frameworks

Type 316L thickness/um Pore thickness/um 316L content/vol%

A 1000 670 60
B 500 750 40
Cc 200 800 20

F 2 316L NFEMM IR ER S
Table 2 Chemical composition of 316L powders (w/%)

Cr Ni Mo Mn Si C S P (0] Fe

16.82 10.77 2.52 0.79 0.41 0.012 0.003 0.020 0.058 Bal.
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Fig.2  Macroscopic morphology (a), cross-sectional morphology (b), and longitudinal morphology (c) of the B-316L frameworks
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4 Cu/316L K& BHY T 45 4
Fig.4 Microstructures of the Cu/316L composites under different structural parameters: (a, d) specimen A, (b, e) specimen B, and

(c, f) specimen C
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Fig.5 SEM image (a) and EDS element mappings (b—f) of the Cu/316L interface
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stress-strain curves of the Cu/316L composites (b)
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Preparation of Lamellar Multi-metal Composites by Selective Laser Melting and
Melt Infiltration

Yuan Bin?, Yang Likai, Ni Cong? Lin Qiaoli*
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. Suzhou Chien-shiung Institute of Technology, Suzhou 215000, China)

Abstract: Using Cu/316L as a model material, composites with delicate lamellar structure were prepared, and the effect of configuration
variations on the properties of the composites was investigated. The results show that the properties of the lamellar composites are
significantly anisotropic. With the increase in the thickness of the 316L layer from 200 pm to 1000 pm, the compressive strength and the
elastic modulus of the composites increase, and the electrical conductivity slightly decreases, reaching 1.96, 1.34, and 0.9 times of that of
pure copper, respectively. Owing to the structural optimization (micron-scale laminations) and component selection (copper and stainless
steel), the composites possess both outstanding toughness and good electrical conductivity. Moreover, the methodology provided in this
work is novel and universal, providing a new approach for the design and preparation of high-performance and multifunctional composites.
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