
Additive Manufacturing of Continuous carbon fiber-

reinforced ceramic composites for high temperature 

applications 

Giometti, Riccardo1; De Marzi, Anna1; De Zanet, Alessandro2; Kumar, Abhishek2; 

Franchin, Giorgia1; Colombo, Paolo1  

1. Department of Industrial Engineering, Università degli Studi di Padova, Padova, Italy  

2. Innovation Hub - Materials Labs, Leonardo S.p.A, Roma, Lazio, Italy 

 

High-performance Ceramic Matrix Composites (CMCs), such as C/C, C/SiC and 

SiC/SiC, are of critical importance for aerospace and space applications including 

thermal protection systems, propulsion components and ultra-stable optics. However, 

their broader adoption is constrained by high costs and the manufacturing complexities 

of conventional processing techniques, such as Chemical Vapor Infiltration (CVI), 

Liquid Silicon Infiltration (LSI), and Polymer Infiltration and Pyrolysis (PIP). 

To overcome these limitations, Additive Manufacturing of continuous-fiber via Direct 

Ink Writing (DIW) offers a promising alternative, providing enhanced geometric 

freedom, streamlined processing and tailored functionality through optimized matrix 

ink formulation and architecture design. 

Initial results demonstrate the feasibility of printing continuous-fiber ceramics, yielding 

dense matrices while significantly mitigating pyrolysis cracking. Future evaluations will 

focus on mechanical damage tolerance, high-temperature stability (>1000°C), thermal 

cycling and space-relevant environmental testing. Ultimately, additive manufacturing 

of C/SiOC composites aims to bridge the performance gap between structural 

polymers and ultra-high-temperature CMCs. This approach enables accessible, 

multifunctional solutions across space electronics housings, payload supports, UAV 

thermo-structural components, and industrial thermal management, leveraging the 

matrix's structural, thermal, and electromagnetic shielding capabilities. The intrinsic 

versatility of the DIW method, coupled with matrix tunability and functionalisation, 

makes this process highly relevant for the future development of a wide range of 

applications. 


