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Atomic diffusion and interface reaction during diffusion bonding of
SiC/Ti under alternating electric field

SUN Dongli, ZHANG Ningbo, WANG Qing, LI Qihai, HAN Xiuli

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: In order to obtain the influence of electronic on the diffusion behavior of atoms and interfacial reaction,
diffusion bonding between SiC and Ti under alternating electric field was carried out. The influence of the intensity
of AC(DC) electric field on the interfacial microstructure, atomic diffusion and shear strength were characterized
by means of scanning electron microscopy(SEM) , energy disperse spectroscopy ( EDS) , X-ray diffraction( XRD)
and shear test. The mechanism of diffusion bonding under electric field was also discussed. The results showed that
in the stage of pore closure interfaces contact tightly because of the great image interaction Image interaction
increased obviously with the increase of voltage and decrease of interface distance. In diffusion reaction stage, the
atom diffusion flux increased by applying voltage, illustrating that the applied voltage promoted the diffusion of the
atom at SiC/Ti interface. The promoting effect was more obvious as the voltage increased. Electrodes effects existed
in DC electric field while no electrodes effects existed in AC electric field. Under conditions 950 C/1.5 h/
7.5 MPa/400 V(AC), bonding Strength reached 63.8+9.4 MPa, and the order of structure of interface was SiC/
TiC/TiC+Tis Si;/Ti. Electric field promoted atomic diffusion to a certain extent and improved the efficiency of
diffusion bonding.
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Fig.2  Morphologies and element distribution of bonding joints
under different voltage (950 °C/1.5 h/7.5 MPa)
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Fig.4 Process curve of different bonding joints
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Tab.2  Process parameters of different bonding joints
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Fig.5 Interfacial morphologies under different process parameters ( specimen number shown in Tab.2)
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