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Mechanism of neck formation of
conductive pure materials during SPS

LIU Xuemei, ZHANG Jiurxing, SONG Xiao-yan
( Key Laboratory of New Functional M aterials of Education Ministry of China,
College of Materials Science and Engineering,

Beijing University of Technology, Beijing 100022, China)

Abstract: The mechanism of neck formation of conductive pure materials during SPS was studied. By using the
pure copper powders as the sintering material, the microstructure characteristics of different sintering stages were
studied and discussed. A two particle model was developed to describe the temperature distribution from the center
to the contact area of two particles. It is concluded from the present model that, there is a greatly inhomogeneous
distribution of the temperature in the particle, the temperature is higher than the melting point even boiling point of

the material in neck zone. Consequently, the essence of the neck formation is the melting and even vaporizing of the

contacting area between particles due to the local extra high temperature.
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Fig.1 Displacement rate —sintering
temperature curves of samples at

different sintering temperatures
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Fig. 2 Morphologies of rupture surfaces of samples at different sintering temperatures

(arrows indicating neck zones)
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Fig.3 Diagram illustrating parallel connection
between resistances of sintering sample and
graphite die(a) and calculated distribution of

current intensity( b)
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in particle for calculations
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