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� 1  @-��-@�#M Ti-Al-Ti-Ti2AlNbOQ9:45 

Fig.1  Preparation of Ti-Al-Ti-Ti2AlNb laminated composites by 

foil-fiber-foil method: (a) components stacking sequence 

and (b) processing route in vacuum by hot-press sintering 
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� 2  Ti-Al-Ti-Ti2AlNb���������� EDS!"#$% 

Fig.2  Microstructures of the Ti-Al-Ti-Ti2AlNb laminated composites and EDS line scanning: (a) overall structure, (b) local amplification 

of a laminate unit, (c) local amplification of Ti and Al interface, (d) EDS line scanning and positions of point analysis, (e) local 

amplification of Ti and Ti2AlNb interface and EDS line scanning, and (f) positions of EDS point analysis 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  Ti-Al-Ti-Ti2AlNb������ XRD�& 

Fig.3  XRD pattern of the Ti-Al-Ti-Ti2AlNb laminated composites 
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� 4  Ti-Al-Ti-Ti2AlNb�����./0123 

Fig.4  Stress-strain curves of three-point bending test for 

Ti-Al-Ti-Ti2AlNb laminated composites 
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Table 3  Comparison of the flexural strength of Ti-Al-Ti-Ti2AlNb 

in this work with other high strength composites in refs 
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� 5  56789:; Ti-Al-Ti-Ti2AlNb������<=>?@, 

Fig.5  In-situ fracture process of Ti-Al-Ti-Ti2AlNb laminated composites with different strain: (a) 0.01%, (b) 0.05%, (c) 0.1%, (d) 0.2%, and (e, f) 0.5% 
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� 6  Ti-Al-Ti-Ti2AlNb������AB1#�AB>C 

Fig.6  Compression curve (a) and fracture morphologies (b~d) of Ti-Al-Ti-Ti2AlNb laminated composites 
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Abstract: Based on the ductile-brittle composite principle of biomaterials, Al foils, Ti foils and Ti2AlNb foils were stacked in a certain order, 

and Ti-Al-Ti-Ti2AlNb laminated composites were prepared by vacuum hot pressing sintering. The microstructure was analyzed by SEM and 

XRD, and the flexural and compressive properties were also analyzed. Results show that the laminated composites are composed of Ti, a series 

of TiAl intermetallic compounds and Ti2AlNb combined with obvious hierarchical structure and clear interface. The flexural strength and 

compressive strength are 1231±71 MPa and 1341±63 MPa, respectively, which have significant advantages over similar materials. The 

analysis shows that the existence of laminated structures plays an important role in preventing expansion of crack. Compared with the 

conventional binary TiAl layered materials, the existence of Ti2AlNb layers significantly improves the mechanical properties of the materials. 

Key words: laminated structure; interface reaction; in-situ bending; compressive property; strengthening mechanism 
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