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Fig. 2 XRD patterns of CNTs/Al composites: 1—Aluminum
matrix; 2 — RFE-state aluminum matrix; 3 — 3%CNTs/Al
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Fig. 3 Orientation maps of CNTs/Al composites: (a) T4-state aluminum matrix; (b) RFE-state aluminum matrix; (c) 3%CNTs/Al

composites; (d) 5%CNTs/Al composites
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Fig. 4 Grain size distributions of CNTs/Al composites: (a) Aluminum matrix; (b) RFE-state aluminum matrix; (c) 3%CNTs/Al

composites; (d) 5%CNTs/Al composites
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Fig. 5 Grain boundary diagrams and misorientation angle distributions of CNTs/Al composites: (a) Aluminum matrix; (b)

RFE-state aluminum matrix; (c) 3%CNTs/Al composites; (d) 5%CNTs/Al composites
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Fig. 6 {100}, {110} and {111} pole figures of CNTs/Al composites: (a) Aluminum matrix; (b) RFE-state aluminum matrix; (c)
3%CNTs/Al composites; (d) 5%CNTs/Al composites
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Microstructure of CNTs/2024Al composites prepared by
rotational friction extrusion

XING Li', NI Yuan-ping"-2, XU Wei-ping', KE Li-ming', JIAN Yuan-yuan'

(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hongkong University, Nanchang 330063, China;
2. Jiangxi Hongdu Aviation Industry Co., Ltd., Nanchang 330024, China)

Abstract: The carbon nanotubes (CNTs) reinforced 2024 Al matrix composites were fabricated by rotational friction
extrusion (RFE).The crystal orientation, grain sizes, misorientation angle distributions and texture were analyzed by
electron back scatter diffraction. The results show that the microstructure of aluminum matrix is the coarse strip, the
average grain size is 48.67 um and the large angle grain boundary content is 24.4%. After RFE, the microstructure of
aluminum matrix becomes the fine equiaxed crystals by dynamic recrystallization. The average grain size of the RFE
aluminum matrix decreases to 3.22 pm, and the large angle grain boundaries increases to 63.9%. With the increase of
CNTs content, the average grain size of the CNTs/2024Al composites is gradually reduced to 1.97 pm and the ratio of
large angle grain boundaries increases to 82.7% when the content of CNTs increases to 5%. CNTs can prevent the growth
of the grains in the composites. The maximum pole density of aluminum matrix decreases from 10.8 to 4.18 and the
rolling texture intensity decreases. The recrystallization textures of the composites are weakened by the addition of CNTs.

Key words: rotational friction extrusion; CNTs/2024Al composite; grain size; high angle grain boundary fraction; texture
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