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Fig.l Crosssection of acomposite layer produced by LM |
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Fig.2 Specimen for the in situ tensile test
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Fig.3 SEM micrographof WCpinthe composite layer before
loading
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Fig4 WC particle cracking
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Fig.5 Decohesion of the WCp/Ti interface
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Fig6 Crack propagation in the WC particle: (a) upon displacement

with 0.33 mm and (b) upon displacement with | .7 mm
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Fig7 Crack propagation along the interface: (a) displacement

with 0.94 mm and (b) displacement with 1.82 mm
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Fig.8 SEM image of the composite layerjust before fracture
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Micro Fracture Behavior of Single Crystal Particle Reinforced WC,/Ti-6Al-4V
Functionally Graded Materials Layer

Liu Dejian, Li Liqun, Li Fuquan, Chen Yanbin
(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Laser melt injection (LMI) was used to prepare single crystal particle reinforced WC,/Ti-6Al-4V functionally graded materials
(FGMs) layer on Ti-6Al1-4V. In situ tensile test in scanning electron microscope (SEM) was employed to study the crack formation and
propagation of the FGMs layer. The micro fracture behavior was also studied. The results show that there are mainly two failure
mechanisms: WC particle cracking and WC,/Ti interface decohesion. WC particle cracking forms the majority of the crack nucleation. In
contrast, WC,/Ti interface decohesion is a rarely observed phenomenon, which usually occurs at higher strains. In addition, the regular
cellular reaction layer formed in LMI plays a positive role in the load transfer from the matrix to the particle. During the tensile test, the
stress state of WC,, gradually changes from initial compressive stress to tensile stress. Furthermore, the maximum tensile stress inside the
WC particle is about 2000 MPa, which is much higher than the critical fracture strength of single crystal WC,.
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