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High-Strength Large-Diameter Carbon-Base Fibers 

is

Large-diameter (0.005 to 0.025 cm) high-strength 

carbon-base monofilaments have been prepared by 

the pyrolytic vapor-phase deposition of carbon (or 

codeposition of carbon and boron) onto a carbon-

fiber substrate. The new material is primarily 

applicable as a reinforcement for metal-matrix com-

posites. 

Although conventional carbon yarns, consisting 

of small diameter (0.0008 cm) multifibers, can effec-

tively reinforce resin-type matrix composites, such 

yarns have very limited use in metal-matrix com-

posites because they are degraded by chemical re-

action with the matrix material. When the conven-

tional fibers are coated to reduce this degradation, 

other problems arise. 

The diameters of the new fibers are large enough 

to permit the use of a conventional lay-up type of 

fabrication and the application of sufficiently thick 

protective coatings, without reducing the effective 

fiber content. The monofilament form allows the use 

of state-of-the-art fabrication techniques for metal-

matrix composite reinforcements such as boron 

and silicon carbide. The development effort for 

these large-diameter, carbon-base monofilarnents 

has been primarily in the 0.008 to 0.016 cm diam-

eter range. 

The process is conducted by passing a carbon fila-

ment substrate (0.0005 cm diam.) through a chemical 

vapor-deposition chamber at nominal velocities of 

15 to 46 cm/min (0.5 to 1.5 ft/mm) and a temperature 

of at least 1073 K (1073 to 2473 K range). The 

atmosphere within the chamber contains a hydro-

carbon gas such as the alkane or alkene series, with 

or without additions of a boron-containing gas. If 

only a hydrocarbon gas is used, monofilarnents having 

an ultimate tensile strength (UTS) of approximately

1.03. GN/rn 2 (150,000 psi) are easily produced from 

substrate filaments with an initial UTS of approxi-

mately 689 MN/m 2 (100,000 psi). If the atmos-

phere also includes a boron-containing gas, fibers 

having a UTS of approximately 3.4 GN/m 2 (500,000 

psi) are possible. With such high tensile strength 

and modulus of elasticity values of 241 GN/m2, 

these large-diameter, carbon-base fibers represent 

a considerable improvement over conventional carbon-

base yarns. 

The carbon-base monifilarnents are also better 

than conventional boron filaments on a specific-

strength basis. Carbon-base monofilaments retain 

their desirable properties at elevated temperatures, 

whereas boron filaments show a catastrophic reduc-

tion in strength and in other properties, at tempera-

tures above 1030 K. 

Metal-matrix composites containing these new 

large diameter, carbon-base monofilaments offer 

the advantages of superior strength at elevated 

temperatures and very low density (0.19 kg/m3). 

They therefore should prove useful in high-tempera-

ture equipment where component weight must 

be minimized. 
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