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Microstructures and Mechanical Properties of TiB,/7050A1 Composites With
High Tensile Strength , Good Ductility, and Fatigue Resistance

LIU Jun' LIU Changzhi® YAN Dongyang’ CHEN Zhe' WANG Haowei'
(1 School of Materials Science and Engineering, Shanghai Jiaotong University , Shanghai  200240)

(2 Beijing Institute of Astronautical Systems Engineering, Beijing 100076)

Abstract  In—situ nanoparticles reinforced Al matrix composites had low density, high modulus and high
strength , making them one of the key materials for achieving lightweight equipment structure. The amount of plastic
deformation during processing is an important factor determinging the microstructure and properties of aluminum
matrix composites. Scanning electron microscopy and backscattered electron diffraction techniques were used to
analyze the particle distribution and three—dimensional grain structure in composites, as well as the evolution law
with extrusion deformation.The room temperature tensile performance and fatigue resistance of composite materials
under different organizational structures were discussed. The results show that TiB2/7050Al composite have high
elastic modulus (78-84 GPa), high plastic yield (6588 MPa +%) , and high fatigue limit (289 MPa), and will have
broad application prospects in aerospace and other fields.
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Fig.2 SEM images (SE and BSE) of extruded Al matrix composite profiles
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Fig. 3 SEM images (BSE) of extruded Al matrix composite profiles and corresponding EDX mapping
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ST sections) of extruded Al matrix composite profiles
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Fig. 5 Grain size distribution of extruded Al matrix composite

profiles in LT-ST section
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Tab.1 Mechanical properties of extruded Al matrix
composite profiles
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