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Abstract

In this work, a novel nanostructured Ti0.8Cr0.2C powders were prepared by through mechanical alloying (MA) at room temperature and under
argon atmosphere, from elemental Ti, Cr, and C powders without any additive. The MA process resulted in the formation of nanostructured (Ti,Cr)
C powders with average grain size of 20 nm. The obtained nanopowders were then consolidated by spark plasma sintering (SPS) for 5 min at 1800
°C and under a pressure of 80 MPa. Microstructural changes and phase constituents of the powders before and after consolidation were mainly
characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM) and energy dispersive
X-ray (EDX). The results showed that the grain size is large, the relative density of the bulk samples can reach over 98 % and the Vickers hardness
can reach 2345 HV. The sintered samples have superior mechanical properties achieved by increasing sintering temperature and pressure. Fur-
thermore, XRD and TEM measurements proofed that SPS is a feasible technique to retain the original phase compositions and grain sizes.
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