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ABSTRACT

Solid-state sintering of the WC-Co system has been studied by image analysis.
Automatic phase segmentation and measurements were possible through the combination of
optimized specimen preparation, high spatial resolution in S.E.M., and image processing in a
sofiware oriented image analyzer. Three phases could thus be extracted from the
microstructure, the carbide phase (WC), the binder phase (Co) and the porous phase, in order
to evaluate for each one classical stereological parameters like volume fraction or specific
contact surfaces. As well, using mathematical morphology through measurements of chord
length distribution and covariance, some major features of solid phase sintering of the WC-Co
system could be characterized: quantitative and morphological evolution of porosity with
sintering temperature, wetting of the carbide grains by the binder, rearrangement and shape
accomodation processes.
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INTRODUCTION

In manufacturing, cemented carbides are produced by liquid phase sintering, a process
which has been thoroughly investigated both experimentally and theoretically. The classical
analysis (Kingery, 1959) assumes that no structural change occurs before the formation of
liquid and that densification takes place rapidly under capillary forces as soon as the binder
phase melts. However, dilatometry studies (Akesson, 1979; Haglund et al., 1994) have revealed
that an important part of densification during sintering of WC-Co takes place during the
heating, before the liquid forms (below Tzl300°C). Solid state sintering should therefore be
considered as a major step in the densification process of WC-Co. This study is a part of a
research program which attempts to determine the influence of compaction on sintering ofWC-
Co alloys. In this context, it will aim at characterizing the microstructural evolution from the
compacted state to the sintered state by emphasizing the role of solid state sintering.
















