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Abstract: In this work, Cu-TiC composites have been successfully prepared by 

reaction of soluble Ti and carbon coating TiC. Firstly, the ball milling of graphite and 

TiC mixtures is used to obtain the carbon coating TiC which has fine size and 

improved reaction activity. After adding the ball milled carbon coating TiC into Cu–Ti 

melts, the soluble Ti will easily react with the carbon coating to form TiC. This 

process will also improve the wettability between Cu melts and TiC core. As a result, 

besides the TiC prepared by reaction of soluble Ti and carbon coating, the ball milled 

TiC will also be brought into the melts. Some of these ball-milled TiC particles will 

go on being coated by the formed TiC from the reaction of Ti and the coating carbon 

and left behind in the composites. However, most of TiC core will be further reacted 

with the excessive Ti and be transformed into the newly formed TiC with different 

stoichiometry. The results indicate that it is a feasible method to synthesize TiC in Cu 

melts by reaction of soluble Ti and ball-milled carbon coating TiC. 
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Introduction 

Based on the high electrical and thermal conductivities, low cost, high ductility
 

[1-3], Cu and its alloys have been widely used in many fields, such as electrical 

contacts, heat sink materials and resistance welding electrodes [4–6]. However, the 

relatively low hardness, low strength, and poor wear resistance limit their extensive 
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