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Table 1 Design parameters of laminated structure of the laminated Ti/TiNb composites

TAl

Ti-50Nb

Ti:TiNb Total number Total
Sample ) Number of . Number of .
Thickness/um Thickness/pum (vol%) of layers thickness/mm
layers layers
Laminated structure I 600 5 500 6 1:1 11 6
Laminated structure 11 190 8 500 9 1:3 17 6
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Fig. 1 SEM images of the rolled-laminated Ti/TiNb composites with

laminated structure I (a) and laminated structure II (b)
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Fig.2 Microstructures (a—b, d—e) and EDS analysis results (c, f) of 11-800AC (a—c) and 17-800AC (d—f) laminated composites: (a, d) EBSD
images; (b, ¢) SEM images; (c, f) EDS analysis results of red lines in Fig.2b and Fig.2e
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Fig.3 In-situ tensile stress-strain curves of 11-800AC, 17-800AC and
17-800WQ laminated composites
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Fig.4 SEM images of formation and propagation of cracks of 11-800AC laminated composite in in-situ tensile test at different strains:
(a) strain=6.7%; (b—c) strain=11.7%; (d) strain=13.3%; (e) strain=16.7%; (f) overall fracture of the sample
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Fig. 5 SEM images of formation and propagation of cracks of 17-800AC laminated composite in in-situ tensile test at different strains:

(a—b) strain=14.5%; (c—d) strain=16.7%; (e—f) overall fracture of the sample
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Fig. 6 SEM images of formation and propagation of cracks of 17-800WQ laminated composite in in-situ tensile test at different strains:

(a) strain=11.0%; (b—c) strain=16.7%; (d—e) strain=18.3%; (f) overall fracture of the sample
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Fracture Behavior of Laminated Ti/TiNb Composites with Diffusion Layers

Kou Wenjuan', Yin Yanfei’, Zhou Feng', Shi Zhaohui', Zhao Yonggqing’

(1. Air Force Engineering University, Xi’an 710051, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The laminated Ti/TiNb composites with diffusion layers were fabricated by spark plasma sintering combined with hot rolling. In-situ

tensile test monitored by SEM was applied to analyze the crack initiation and propagation behaviour of the composites in different states, so as to

understand the effects of Ti component thickness and diffusion layer microstructure on the fracture behavior of the composites. The results show

that the length of microcracks can be effectively controlled by reducing the thickness of Ti component, thus delaying the extension of shear bands

in adjacent TiNb layers. The microstructure of diffusion layer has a significant effect on the fracture behavior of the composite. Compared with the

composite with “hard” diffusion layer, the composite with “soft” diffusion layer has more cracks and shear bands before tensile fracture, and

shows a more tortuous crack propagation path after the overall fracture.

Key words: metal matrix composite; laminated structure; diffusion layer; crack initiation; crack propagation
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