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Abstract: Titanium alloys have been extensively used in the fields of aerospace, sailing, transportation et al. due to their
high specific strength and corrosion resistance. To further enhance their high temperature durability, modulus, wear resist-
ance and strength for more application, the secondary phase was introduced into titanium alloys by alloying and composite
methods. The alloying method can generate solid solution strengthening effect, the secondary phase strengthening effect and
grain refinement toughening effect. In addition, dislocation strengthening effect can be obtained by deformation. The compos-
ite method can effectively enhance the strength but sacrifice their ductility by introducing micro-scale reinforcement. It is for-
tunate to find that the problem of the composite low ductility can be solved by tailoring reinforcement distribution. The pre-
pared composites with quasi-continuous single network microstructure, two-scale network-network microstructure or laminate-
network microstructure exhibited superior mechanical properties at both room temperature and high temperature. Therefore,
the composites can effectively support weight loss design of aerocraft, which will attract extensive application prospects in the
fields of aerospace et al. The mechanical properties of titanium
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