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Surface Roughening Transition of NbC Grains in Liquid Co-rich Matrix and
its Effect on the Coarsening of NbC Grains

Young Kyu Cho and Duk Yong Yoon

Department of materials Science and Engineering, Korea Advanced Institute of
Science and Technology, Daejeon, Korea

The effect of temperature on interface structures, gramn shapes, and grain growth of NbC particles dispersed
i Co-rich liquid matrix has been studied. When an NbC-30 wt%Co powder compact is sintered at various
temperatures where NbC grains (with small amounts of Co) coexist with hquid Co-NbC matrices, the NbC
grains undergo surface roughening transition with temperature increase and the gramn growth changes from
abnormal to normal growth When sintered at 1400°C, the grains are polyhedral with sharp edges (and
corners) and grow abnormally because their singular surfaces move by nucleation of surface steps When
sintered at 1600°C, the edges become round indicating the surface roughening transition The grams still
grow abnormally, but therr number density 1s larger than that at 1400°C because of the expected smaller step
free energy When sintered at 1820°C, the grams are nearly spherical, but the flat surface segments still
remain The gramn growth at this temperature 1s nearly normal probably because of very small step free
energy. The surface roughening transition 1s reversed when a specimen mutially sintered at 1820°C s heat-
treated again at 1400°C, but some grains show apparently transition shapes with nearly flat edges and slope
discontinurties {shocks). This work has shown that in this alloy with co-existing sohid and hquid phases, the
grain surface undergoes gradual roughening transition with temperature similarly to the infinite order
transition predicted by the solid-on-solid mode! for free surface and the gram growth can resemble abnormal
growth or normal growth depending on the magmtude of the step free energy, which 1s indicated by the linear

dimenston of the singular segment
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