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Fig. 1 Morphologies of Al powder: (a) Original Al; (b) After ball milling process
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Fig. 3 Shape and dimension of tensile specimen (Unit: mm): (a) Dimension of sample; (b) Macro-morphology of samples
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Fig. 5 Grain features of pure aluminum and different CNP reinforced Al composites samples: (a) Pure aluminum; (b) CNT/

Al composites; (c) CNT-RGO/AI composites
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Table 1 Mechanical properties of pure aluminum and different CNP reinforced Al composites samples

Sample Yield strength/MPa Tensile strength/MPa Elongation/%
Pure Al 90.34+8.2 110.4+8.2 27.1+1.8
1.5%CNT/Al 196+13.5 236+11.4 7.1+1.3
1.5%CNT-RGO/Al 228+11.6 268+14.6 8.5+1.7
CNT/AL® 165 230 11.2
GN/AIPY 205 318 7.3
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Fig. 8 Tensile fracture morphologies of pure aluminum and different CNP reinforced Al composites samples: (a), (b) Pure
aluminum; (c), (d) CNT/Al composites; (e), (f) CNT-RGO/Al composites
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Microstructure and mechanical properties of 1D/2D carbon
nanophase reinforced aluminum matrix composites

CHEN Jun-feng'-?, LIU Chao-nong', LU Rui-han', WANG Wen-long', WANG Bing-shu', ZOU Lin-chi**

(1. School of Materials Science and Engineering, Fuzhou University, Fuzhou 350116, China;
2. School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;
3. Fujian Provincial Key Laboratory of Advanced Materials Processing and Application, Fuzhou 350118, China)

Abstract: Carbon nanotubes (CNT) and graphene (Graphene) have excellent mechanical and physical properties
and are ideal reinforcements in metal matrix composites. In this paper, ball milling process and hydrogen thermal
reduction method were used to construct CNT-RGO hybrid reinforcement on the surface of aluminum powder, and
then spark plasma sintering system (SPS) and rolling process were used to prepare CNT-RGO/Al composites. The
CNT and RGO enhanced phase distribution, interface microstructure, grain morphology and mechanical properties
were studied by EBSD, SEM, TEM and stretching, and the collaborative reinforcement mechanism of CNT and
RGO in the CNT-RGO/Al composite was investigated. The results show that the CNT-RGO/Al composite exhibits
excellent mechanical properties. The yield strength and tensile strength are 228 MPa and 268 MPa, respectively,
which are higher than those of pure aluminum. The yield strength and tensile strength of CNT-RGO/Al composite
increase by 153% and 143%, respectively compared with those of pure aluminum, and the elongation of CNT-
RGO/AIl composite still remains 8.5%. The addition of graphene in the composite not only causes the one-
dimensional CNT and the two-dimensional RGO to form a bridge structure, which effectively refines the grains,
and is beneficial to the transfer of load, but also promotes the interfacial reaction between C and Al, which is
beneficial to bonding. C-Al interface of the material. The synergistic strengthening effect of CNT-RGO hybrid
reinforcement is better than that of simple one-dimensional CNT.
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feature

Foundation item: Projects(51871057, 51901044) supported by the National Natural Science Foundation of China;
Projects(2019J01227, 2017J01477) supported by the Natural Science Foundation of Fujian
Province, China; Project(KF-C19003) supported by the Open research project of Fujian
Provincial Key Laboratory of Advanced Materials Processing and Application, China

Received date: 2021-08-09; Accepted date: 2021-09-26

Corresponding author: CHEN Jun-feng; Tel: +86-591-22866532; E-mail: chenjunfeng@fzu.edu.cn

(miE )



