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Superplasticity of in-situ synthesized (TiB+TiC)/7715D titanium
matrix composite
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(1. State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200420, China;
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Abstract: TiB and TiC reinforced 7715D titanium matrix composite (TMC) was produced by reaction between titanium
and B4C through casting high-temperature synthesis reactions. Then by hot processing this composite, TiB and TiC
reinforced 7715D titanium matrix composite with basket-weave structure was obtained. The optical microstructure of this
titanium matrix composite was investigated, the mechanical properties and superplastic tensile tests under 900—1050
and 10°-3><10"* s' were also carried out. The results show that the composite has basket-weave structure, its
mechanical properties under room-temperature and high-temperature are both improved, and its superplasticity is also
good, with maximum elongation of 625% at 3><10™*s™' and 1 000 , and with second work hardening effect during
deformation process. The activate energy (Q) calculated fluctuates among 359—473 kJ/mol. The proper temperature can
accelerate the superplastic deformation of this composite while restrain its grain size growth, and suitable initial strain
rate promotes dynamical recrystallization. Dynamical recrystallization during superplastic deformation is the key reason
that the basket-weave structured titanium matrix composite has high extensibility, and along with grain growth, it result
in the second hardening effect in true stress—true strain curves.
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Fig.1 XRD patterns of composite
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Fig.2 Microstructures of composite after double annealing

along forging direction: (a) Before corrosion; (b) After corrosion

1
Table 1 Room-temperature mechanical properties of
composite and matrix
Material R.,/MPa o/MPa E/GPa Al%
Composite 1192 1059 143 6.6
Matrix 1140 1004 118 11.7
2
Table 2 High-temperature mechanical properties of composite
and matrix
Material 000 620
R./MPa Al% R, /MPa Al%
Composite 705 21.2 621 34.7
Matrix 686 12.3 602 18.5
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Fig.3 Effects of test temperature (a) and initial strain rate (b)

on elongation of composite
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Fig.4 True stress—true strain curves of composite under

different conditions: (a) Test temperature; (b) Initial strain rate
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