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Table 1 Chemical composition of commercial pure alum-

inum (w/%)

Mn Fe Si Mg Zn Ti Cu Al

0.03 035 025 0.03 0.05 0.03 0.05~0.06 Bal.
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Fig.3 Morphologies of carbon fiber after electroplating: (a, b) axial; (c, d) radial
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Fig.4 Morphologies of C+/Al composite plates at different pouring temperatures: (a, b) 963 K, (c, d) 973 K, and (e, f) 983 K
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Fig.5 Tensile stress-strain curves of C¢Al composite plates at

different pouring temperatures
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Table 2 Tensile mechanical properties of C#Al composite

plates at different pouring temperatures

Ultimate tensile

Alloy strength/MPa Elongation/%

Pure Al 38.2 29.4
CiAl-963 K 41.3 19.3
C+Al-973 K 71.6 16.5
C+Al-983 K 64.4 18.2
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Fig.6 Morphologies (a, ¢) and EDS element line scan (b, d) of the carbon fiber bundle on center (a, b) and outer layer (c, d)
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Fig.7 Fracture morphologies of C+/Al composites at different pouring temperatures: (a, b) 973 K, (c) 963 K, and (d) 983 K
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Preparation and Mechanical Properties of Continuous C¢/Al Composite
Plate by Twin-Roll Casting

Lin Jinbao, Gong Yi, Mu Weipeng, Xu Peng, Liu Ergiang, Chang Chao
(School of Applied Sciences, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Ni-coated carbon fiber was prepared by electroplating process, and continuous carbon fiber reinforced Al matrix (C#Al)
composite plate was prepared via twin-roll casting and short process forming process. The effect of pouring temperature on the
microstructure, interface characteristics, fracture morphology and mechanical properties of the C«/Al composite plate were investigated.
The results indicate that the C+/Al composite plate with smooth surface and no obvious surface defects is fabricated under the conditions of
pouring temperature of 963, 973, 983 K, rolling speed of 2.7 m/min and roll gap of 2 mm; when the pouring temperature is 973 K, the
interface between the carbon fiber and the Al-matrix is well bonded; Ni-coating on the surface of fiber significantly improves the
wettability between carbon fiber and aluminum matrix, and also effectively inhibits the formation of Al4Cs brittle phase, which greatly
improves the mechanical properties of Ci/Al composite plate. The tensile strength of the C+/Al composite plate at a pouring temperature of
973 K increases by 87.4% compared with that of the matrix (38.2 MPa).

Key words: twin-roll casting; continuous C«+/Al composite plate; mechanical properties; pouring temperature
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