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Fig. 1 Schematic diagram of carbon nanomaterials structure '
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Fig. 2 (a) Schematic diagram of process flow for CNT/Cu composite materials; (b) SEM images of CNT/Cu composite powder;

(¢) Electrical conductivity and relative density of different CNT/Cu composites; (d) Stress-strain diagram of different CNT/Cu composites ™
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Fig. 3 (a)Schematic diagram of process flow for CNT-Ni/Cu composite materials; (h) Schematic diagram of tensile fracture mechanism
of CNT-Ni/Cu composites; (¢ ) Transmission electron microscopy images of CNT-Ni composite powder and Ni particles

(d) Stress-strain curves of pure copper and CNT-Ni/Cu compositesm]
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Fig. 4 (a)Schematic diagram of process flow for CNT-CPD/Cu composites; (b ) Stress-strain curves of composite materials and pure
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Recent Research Progress on Properties of Carbon Nanomaterials Enhanced Copper-
based Composites

CHEN Yuansen', LI Yikun', SHEN Longfei', ZHAO Wenmin'*, WEI Minguo', XU Junhua'

(1. School of Materials Science and Engineering , Jiangxi University of Science and Technology , Ganzhou 341000, China;
2. Engineering Center of Advanced Materials Forming & Manufacture of Yunnan Province, Kunming University of
Science and Technology, Kunming 650093, China)

Abstract: Currently, copper-based composites have been widely applied in various fields. With advancement of science and technology and
continuous improvement of material requirements, preparation of copper-based composites with high strength and high conductivity has
become a current research focus. Carbon nanomaterials (CNMs), due to their excellent properties, have been widely studied by researchers
as reinforcing phases in copper-based composites. This paper demonstranted an in-depth study and analysis of three representative CNMs/
Cu composites: carbon nanotube (CNT)/Cu, graphene (GR)/Cu, and carbonized polymer dot (CPD)/Cu. When these three CNMs are used
as reinforcing phases, they generally have problems such as prone to agglomeration and poor interface bonding with Cu, which leads to
a decline in the performance of the composites. Focusing on research difficulties and disadvantages of such materials, similarities and
differences in performance of each composite were analyzed and discussed based on intrinsic structural characteristics of the materials.
Preparation methods, mechanical properties, electrical properties, and strengthening mechanisms of copper-based composites reinforced
by introduced phases were studied. This provided inspirational ideas on preparation and performance research of copper-based composites
reinforced by CNMs, breaking through the existing technical bottlenecks and realizing controllable preparation of copper-based composites
with high strength and high conductivity.
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