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Effects of Cooling Rate on Microstructure and Properties of C;/Al Composites
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Abstract:In order to avoid casting defects in carbon fiber reinforced aluminum matrix composites due to great
difference in thermal conductivity between carbon fiber and matrix, continuous C;/Al composites were fabricated
by ultrasonic vibration combined with sequential solidification, and the influence of the solidification mode on the
composite was analyzed. The solidification model of continuous C;/Al composites was established and calculated,
and the results were analyzed compartively. The results indicate that the temperature gradient along the fiber axis
in the composite is beneficial to improving the tendency of defects in the center of the composite. With the
increase of cooling rate, the position of defects in composites is gradually shifted away from the cooling end. In
addition, the porosity defects around the carbon fiber in the center of the composite is gradually reduced and final-
ly disappear. When the axial cooling rate is 5.42 K/s, the strength of fabricated C;/Al composites is increased by
62.5% compared with that of specimens obtained by natural cooling under the same conditions, which is attribu-
ted to the reduction of porosity defects around carbon fiber, leading to performance enhancement of composites.
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Fig.1 Model diagram of C;/Al composites
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Tab.1 Parameters for simulation and calculation
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Fig.2 Schematic diagram of experimental device for ultrasonic
vibration combined with sequential solidification
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Fig.3 Temperature field distribution under different cooling rates
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