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Fabrication of TiB,/Ti composites with
tailored microstructure by reaction hot pressing

HUANG Lu-jun, TANG Ao, HU Yue, LU Cheng-jie, GENG Lin

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The volume fraction of titanium matrix composites was enhanced by decreasing Ti powder size and increasing
Ti powder specific surface by enhancing milling energy in order to get higher strengthening effect. Additionally, the
sintering temperature was optimized. The results of microstructure and mechanical properties show that the relative
density of the TiB,,/Ti composites, the volume fraction of TiB,, reinforcement and the strength of the composites increase
with increasing sintering temperatures. Therefore, the optimal sintering temperature is established to be 1 200 ‘C for the
present systerm. TiB,-rich region and TiB,-lean region are still observed in the present composites. These indicate that
12%TiB,,/Ti (volume fraction) composites with a tailored microstructure are fabricated. Both the bending yield strength
and the compressive yield strength of them are higher than 1 200 MPa. The ultimate tensile strength of the composites
increases by 136.6%. Moreover, the compressive yield strength increases by 9 times at 400 ‘C. The present composites
exhibit a superior strengthening effect.
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Fig.1 Preparation flowchart of TiB,/Ti composites with tailored microstructure: (a) Pure Ti powder; (b) TiB, powder; (c) Mixed
powders (insert image is the magnified surface of pure Ti); (d) Schematic image of mixed powders; (e¢) Schematic image of TiB,,/Ti

composites
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Fig.2 SEM images of 12%TiB,,/Ti composites fabricated at 1 100 by a low (a) and a high (b) magnification, and at 1 200 ‘C by a

low (c) and a high (d) magnification
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Fig.3 Bending stress-strain curves (a) and compressive
stress-strain curves (b) of 12%TiB,,/Ti composites fabricated at
different temperatures
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Fig.4 Tensile stress—strain curves of pure Ti and 12%TiB,,/Ti
composites
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Fig.5 SEM images of fracture surface of 12%TiB,/Ti

composites
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Fig.6 Compressive stress—strain curves of pure Ti and 12%

TiB,/Ti composites at different temperatures
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