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Fig.1 Schematic diagram of the diffusion bonding process
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Fig.2 SEM images (a, c, €) and EDS element line scanning (b, d, f) of the SiC/Ti/SiC joint under 1000 ‘C/2 h/7.5 MPa with
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different electric field applied: (a, b) 0V, (c, d) 200 V, and (e, f) 300 V

1 1000 C/2 h/7.5 MPa TE il AR ERT SiC/Ti/SiC
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Table 1 Thickness of reaction layer of SiC/Ti/SiC joint
welded at the condition of 1000 *C/2 h/7.5 MPa

at different electric voltages

Voltage/VV Anode layer thickness/um Cathode layer thickness/um
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Fig.3 XRD patterns of diffusion interface at the condition of 1000 ‘C/2 h/7.5 MPa: (a) 0 V, Ti side; (b) 200 V, SiC side; (c) 200 V, Ti side
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Fig.4 TEM images of SiC/Ti bonding interface: (a) morphology
of interface and (b) enlarged morphology of the right

side of interface
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Fig.5 TME images of the SiC/Ti diffusion bonding joint: (a, c) morphology and diffraction pattern of SiC in zone A of Fig.4a
and (b, d) morphology and diffraction pattern of Ti in zone D of Fig.4b
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Fig.6 TME images of the SiC/Ti diffusion bonding joint: (a, ¢) morphology and diffraction pattern of TiC in zone B of Fig.4b
and (b, d) morphology and diffraction pattern of TisSis in zone C of Fig.4b
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Microstructure and Mechanical Properties of SiC/Ti
Diffusion Bonding Joints under Electric Field

Wang Qing, Li Qihai, Sun Dongli, Han Xiuli, Tian Qian
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The diffusion bonding of SiC to Ti under electric field was carried out, and the microstructure and mechanical properties of
SiC/Ti diffusion bonding joints were investigated. Results show that when the metal and ceramic connect the positive and negative of the
electric field, respectively, the electric field will increase the thickness of interface diffusion layer, but reversed connection can weaken the
promotion of interface diffusion layer thickening significantly. Atom diffusion and reactions occur at the SiC/Ti interface, new phases
generated at the interface are mainly TisSiz and TiC, and the interface structure from SiC to Ti is SiC/TiC/(TisSiz+TiC)/Ti. Mechanical
properties testing results show that the shear strength of the joint at 1000 <C/2 h/7.5 MPa is 66.4 MPa, but the shear strength of the joint at
950 <C /1.5 h/7.5 MPa/400 V is 69.6 MPa. Therefore, applying voltage during the bonding process can increase the shear strength and
improve the efficiency of the bonding.
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