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Preparation and Mechanical Properties of Preform for Special-Shaped
Parts of Ci/Al Composite
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(a. School of Mechanical Engineering; b. Shaanxi Key Laboratory of Fiber Reinforced Light Composite Materials,
Northwestern Polytechnical University, Xi'an 710072, China)

ABSTRACT: The paper aims to solve the complicated shape characteristics, the high application requirements on tensile and
shear resistance and the preparation difficulty of the special-shaped aluminum matrix composite. The "laying-winding-stitching"
process for preparing carbon fiber preforms of special-shaped parts was proposed. Three forming schemes including direct
stitching, bolt stitching and integral stitching were designed. Tensile properties of the preform for different schemes were ana-
lyzed by theoretical calculation. On this basis, the special-shaped C¢/Al composite parts were fabricated by liquid-solid high
pressure technique. Through the analysis of tensile fracture, microstructure and density, the reason for the improvement of me-
chanical properties was explained. Preforms and special-shaped composite parts were prepared successfully through the superior
preform forming method. The special-shaped parts had no defects such as microcracks and porosities. The tensile strength of the
composite was 278 MPa, which was 114% higher than that of the matrix. The integral stitching is the optimal method, which
makes the perform component have high connection strength and positioning accuracy. The composite is well impregnated in-
side, and its relative density is up to 98.59%. Therefore, the mechanical properties of the composite can be improved more than

that of the aluminum alloy matrix.
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Fig.1 Overall structure of special-shaped part
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Fig.2 Scheme of preform forming
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Fig.3 Schematic of test system
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Fig.4 Stitching methods of special-shaped parts
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Tab.1 Connection strength between the plane body and the
curved body of the carbon fiber preform under different
stitching methods
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Fig.6 Special-shaped parts
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Fig.7 Test results of tensile properties
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