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Fig.1 Equal channel angular pressing method
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Fig.2 Original microstructure: (a) optical micrograph and (b)

SEM image
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Fig.3 Schematic of the ECAP process (a) and the ECAP samples (b)
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Fig.4 Microstructure of the ECAP extruded TMC samples: (a)
1% pass and (b) 4™ pass
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Fig.5 Microstructures of the 2nd ECAP sample: (a) low-magnification SEM image, (b) TiC particles, (c) defects in the TiC particles, (d)

broken TiB short fibers, and (e) broken TiC particles
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Fig.6 Tensile properties of TiB+TiC/Ti6Al4V composite under
different ECAP pass numbers at RT
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Fig.7 SEM micrographs of longitudinal sections of different
deformed areas of the fractured sample at RT: (a) fracture

surface and (b) far away from fracture
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Fig.8 Fracture schematic of the reinforcements after the ECAP

process for TiB+TiC/Ti6Al4V composite
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The Severe Plastic Deformation of Discontinuous TiB+TiC Reinforced Titanium
Matrix Composites

Han Yuanfei, Li Jiuxiao, Xiang Juan, Huang Guangfa, Wang Ligiang, Lv Weijie
(State Key Laboratory of Metal Matrix Composites, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The equal channel angular pressing (ECAP) was applied to strengthen the discontinuous TiB+TiC reinforced titanium alloy. The
microstructural evolution mechanism during severe plasitic deformation processing was studied. The grain refinement, the deformation
mechnism and formation mechnism were focused on in the preparation of ultrafine grain composite. The results indicate that the
refinement of TiB fibers and TiC particles could be obtained, as well as the grain size of the matrix alloy. With the increasing of ECAP
pass number, the clustered long TiB fibers and TiC big particles are also homogenized in the matrix, resulting in an improvement of the
mechanical properties. After 3" pass, the tensile strength is up to 1205 MPa, and the elongation improves comparing with the first ECAP
pass.
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