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Conjoint analysis of online experiment and phase field
simulation for the effect of metal hetero interface

on diffusion of microwave sintering

KANG Dan, XU Feng, HU Xiao-fang, XIAO Yu
(Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: Alloy material has excellent mechanical properties and wide application, compared with
traditional method, it has obvious advantage to prepare alloy by microwave. In order to explore the
mechanism of microwave sintering alloy materials, the Ti and Al mixed metal sample, which has high
degree of concern in alloy domain, was adopted in this paper, microstructure evolution during
microwave sintering was obtained by online experiment. By comparing with pure Ti and pure Al, it is
found that the sintering temperature of mixed Ti-Al sample decreases significantly, and the sintering
rate increases significantly. Analysis considers, intermetallic compound is formed between Ti and Al,
which leads to interfacial polarization due to different conductivity. The polarization loss leads to the
increase of temperature at interface and the diffusion rate of interface substance. Meanwhile, due to
the intension of material diffusion at interface, a large number of atoms aggregates to sintering neck,
resulting in the diffusion of vacancies to the grain boundary. Supersaturated vacancies are annihilated
by the dislocations at grain boundaries, producing an local force that pulls neighboring particles
toward one to another. Using the results of theoretical analysis, a variety of diffusion mechanism and
rigid body motion were introduced, and the control equation of density field was modified, and the
evolution curves of microstructure parameters such as sintering neck and so on were fitted. The curves
and experimental results are basically consistent, which further verified that the mixture of metals and
microwave produces a special effect, that is, the thermal effect driving material diffusion and the force
acting on particle moving. Above results provide support for study of alloy evolution mechanism during
microwave sintering process.

Keywords: mixed metal; microwave sintering mechanism; microstructure evolution; phase field

model; Synchrotron Radiation-Computed Tomography (SR-CT) technology



