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Fig. 1 Microwave sintering SR-CT experiment device
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Fig. 2 Fault morphology evolution of SiC and Al during different sintering time
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Fig.3 Parts of 3-D reconstructions of SiC and Al sample at different sintering time
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Fig. 5 The double ball model evolution of silicon carbide and aluminum
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Online Experiment and Microscopic Mechanism Analysis of
Ceramic and Metal Microwave Sintering

WANG Chun-meng, XU Feng, HU Xiao-fang., LIU Wen-chao, KANG Dan, LI Yong-cun, NIU Yu

(Department of Modern Mechanics, University of Science and Technology of China, Chinese Academy Sciences Key Laboratory of

Mechanical Behavior and Design of Materials, Hefei 230027, China)

Abstract: In order to study ceramic and metal microstructure evolution mechanism during microwave
sintering process, so as to provide the basis for optimizing different materials’ sintering process, real-
time and non-destructive observation of ceramic (SiC) and metal (aluminum) microstructure evolution
during microwave sintering process was realized by synchrotron radiation X-ray computerized
tomography technique. Finite element method was combined to analyze the microstructure evolution
and microscopic mechanism simultaneously. 2-D and 3-D reconstructed images of samples during the
whole sintering process were obtained based on filtered back projection algorithm and digital image
processing technology. The difference of surface and interface evolution in particles of silicon carbide
and aluminum was clearly observed. The double logarithmic relationship between sintering neck
relative size and time of ceramic and metal were obtained and compared with two-sphere model
simulation results. The sintering neck and morphology evolution during sintering process were
analyzed based on simulation. Results show that the heating mechanism of ceramic and metal during
microwave sintering is different, namely the whole dielectric loss and surface eddy current loss,
respectively. The overall heating mode of ceramic generates high temperature inside the material
particularly at the interface, while the surface heating mode of metal causes the temperature of metal
particle higher than interface. Different temperature distribution inside materials caused by
corresponding heating mechanism will produce different effect on material diffusion process, thereby
will generate different microstructures.

Keywords: microwave sintering; synchrotron radiation computerized tomography (SR-CT) technolo-

gy; microstructure evolution; ceramics; metal



