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CMC stands for Ceramic Matrix Composite, and these materials are considered a subgroup of 
both ceramics and composite materials. Composite materials are comprised of at least two 
parts: the reinforcement, which provides special mechanical properties such as stiffness or 
strength, and the matrix material, which holds everything together.  

In the case of a ceramic matrix composite, both the reinforcing material (sometimes referred to 
as refractory fibers) and the matrix material are ceramics. In some instances, the same ceram-
ic material may be used for both the matrix and the fibers, and additional secondary fibers may 
also be included.  

CMC Reinforcing Materials 
Typical reinforcing fiber materials include the following: 

· Carbon, C 
· Silicon Carbide, SiC 
· Alumina, Al2O3 
· Mullite or Alumina Silica, Al2O3-SiO2 
The fibers can take many different forms, including the more traditional continuous fiber as well as short fibers, 
particles, whiskers, and nanofibers. These fibers all have a polycrystalline structure like traditional ceramics 
possess. The reason you do not see glass, organic, or metallic fibers is because CMC fibers must remain sta-
ble at temperatures above 1,800°F. 

The reinforcing fibers are just a fraction of the thickness of a human hair – and in the case of nanofibers, are 
even tinier. They are often woven into a fabric or tape-like material for inclusion in a CMC part. In a typical CMC 
process, the fibers are coated with a material such as boron nitride and then passed through a matrix slurry 
bath, resulting in a prepreg tape or cloth. 

The majority of current CMC applications use short fiber, whisker, or continuous fiber reinforcement. The use of 
whiskers and short fibers improves the CMC’s resistance to crack propagation and its overall toughness but 
can result in catastrophic failure. Long, or continuous, fiber reinforcement provides better strengthening than 
whiskers or short fibers. The use of long fibers also results in better toughness because the fibers can hold the 
CMC together even after the ceramic matrix has begun to crack, significantly slowing down crack propagation. 

CMC Matrix Materials 
The list of typical matrix materials in a CMC would be the same as the 
fiber materials listed above, along with non-oxide ultra-high-temperature 
(UHT) ceramics used only in special applications. 

For producing the prepreg tape just discussed above, the fibers would be passed through a slurry bath of binders, 
solvents, and the matrix material  being used (e.g, carbon or silicon carbide). The various layers of prepreg tape 
are laid up and shaped to form the final part. In most cases, the part then goes through pyrolysis to convert the 
matrix material to a ceramic, which will be discussed in more detail further on.  

CMC Naming Convention 
CMCs are normally identified by fiber/matrix. For example, C/SiC would be a carbon fiber in a silicon carbide ma-
trix. The most commonly used CMCs include: 

· C/C 
· C/SiC 
· SiC/SiC 
· Al2O3/Al2O3 
You may see CMC naming conventions that include the manufacturing process, such as LPI-C/SiC. LPI stands for 
liquid polymer infiltration (or polymer infiltration and pyrolysis), LSI stands for liquid silicon infiltration, CVI stands 
for chemical vapor infiltration, and CVD stands for chemical vapor deposition. 


