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Abstract 

 

Nowadays, advanced technological 

applications require the development of 

new multifunctional materials able to work 

under severe operating conditions. In this 

way, we have selected one of the most 

demanded engineering ceramics, in 

particular silicon carbide (SiC), to enhance 

their mechanical, damage resistance and 

tribological performances by incorporating 

graphene fillers into the ceramic matrix, also 

looking for new functionalities such as 

electrical transport. In this way, the 

developed dense SiC/graphene composites 

with up to 20 vol.% of graphene fillers were 

much more damage tolerant than the 

monolithic ceramics [1], reaching, at the 

same time, maximum fracture toughness 

and strength increments of up to 162% and 

60%, respectively [2]. This better response is 

explained by the occurrence of crack 

shielding mechanisms promoted by the 

graphene sheets. Furthermore, graphene 

composites exhibited an enhanced wear 

resistance (70%) under dry sliding conditions 

[3] due to the formation of an adhered 

lubricating and protecting graphene-based 

tribofilm. Finally, the electrical conductivity 

increased with the graphene content up to 

three orders of magnitude, leading to a 

strong directional transport as well [4]. This 

better electrical response allowed electrical 

discharge machining SiC complex parts 

(Figure 1) [5]. 
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Figure 1: SEM micrographs of SiC/graphene 

composites showing: a) a crack shielded by 

graphene fillers and b) an electrical discharge 

machined micropillar. 

 

 
 

 

 

 

 

 

 

 


