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ABSTRACT OF THE DISCLOSURE 

Silicon carbide structures are made by heating a re 
fractory substrate to a temperature of from about 2100" 
F. to about 2500° F. in an atmosphere of methyltrichloro 
silane, methyldichlorosilane and hydrogen. The method 
is particularly useful for the production of ?laments of 
high tensile strength and high elastic modulus. 

The invention relates to a method of producing silicon 
carbide ?laments and other structures combining a high 
tensile strength and high elastic modulus with hardness 
and resistance to oxidation. 
We have found that structures having useful combina 

tions of the desired physical and chemical properties can 
be produced by depositing a layer of silicon carbide on a 
refractory substrate by heating the substrate to a tempera 
ture of from about 2100° to about 2500° F. in an atmos 
phere containing methyldichlorosilane and methyltri 
chlorosilane in the proportion of from about 1 to 3 to 
about 1 to 10 by volume and from about 50% to about 
80% by volume of hydrogen. 
The method of the invention is particularly suitable for 

the production at high rates of deposition of oxidation re 
sistant ?laments having high tensile strength of the order 
of 400x103 p.s.i. and modulus values upwards of 60x106 
p.s.i. ‘which are useful in the production of composite 
structural members having various applications such as 
high strength lightweight airfoils, by incorporating the 
?laments in a plastic, elastic, vitreous, cementitious or me 
tallic matrix 

Particularly useful as substrates for the silicon carbide 
structures are ?laments of conductive refractory substances 
such as tungsten, rhenium, tantalum, titanium, molybde 
num, iron, copper, nickel and nichrome. 
An illustrative example of the method of the invention 

will be described with reference to the accompanying 
drawing which is a diagrammatic representation of ap 
paratus useful in practising the invention. 
The apparatus shown in the drawing comprises a pre 

heating chamber generally designated 10 and a silicon 
carbide deposition chamber generally designated 11. A 
substrate ?lament 12 is passed continuously at a substan 
tially uniform rate of travel from power-driven feed spool 
13 successively through the preheating chamber and the 
silicon carbide deposition chamber to power-driven take 
up spool 14. The preheating chamber and the deposition 
chamber are sealed from each other and from the sur 
rounding atmosphere by means of Y-shaped mercury seals 
15 connected by ?exible tubes 24 to separate level adjust 
ing reservoirs 16. The mercury seals also serve as con 
tactors for the supply of heating current to the substrate 
?lament in the preheating and deposition chambers. Ten 
sion on the substrate ?lament is maintained substantially 
constant by suspending a tensioning weight 26 in a loop of 
the ?lament. T’s 17 and associated T-connectors 18 serve 
as inlets and outlets for gases into and out of the pre 
heating and deposition chambers and also for the support 
of adjustable guide loops 19 for the substrate ?lament. 
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Hydrogen or other purging gas may be supplied to pre 
heating chamber 10 through tube 20 and removed through 
tube 21 for the purpose of removing absorbed, adsorbed 
or reacted oxygen from the surface of the substrate ?la 
ment as it passes through chamber 10. Lubricants or other 
surface impurities are also removed from the ?lament by 
evaporation or by reaction with the hydrogen. 

Heat-jacketed vessels 25 provide means for vaporizing 
the methylhalogensilanes and causing the vapor to ?ow 
through suitable metering devices 28 into a mixing cham 
ber 29 into which hydrogen may be introduced through 
pipe 30. The mixture of hydrogen and methylhalogensi 
lanes is supplied to chamber 11 through tube 22 and 
residual gases and vapors pass out of chamber 11 through 
tube 23 to recovery or disposal means (not shown). 

5Glass is a suitable material of construction for the pre 
heating and deposition chambers and for the connections 
thereto and therebetween. The ?exible tubing can be made 
of polyethylene and the T-connectors 18 can be of copper. 

Instead of introducing the methylhalogensilane and 
hydrogen mixture into one end of chamber 11, the mixture 
may be introduced at the middle of the chamber and the 
residual gases and vapor removed at the two ends or the 
mixture may be introduced at the two ends and the resid 
ual gases and vapors removed at the middle of the cham 
ber. Also, instead of using a single silicon carbide deposi 
tion chamber, the deposition may be carried out in a plu 
rality of serially connected chambers under the same or 
different operating conditions. 
The following is a representative example of the opera 

tion of the method of the invention: 
A 0.5 mil tungsten wire is passed through the apparatus 

at a speed of about 5 feet per minute. It is heated to about 
2200° F. in a current of hydrogen in the preheating cham 
ber 10. In the ?ve foot silicon carbide deposition cham 
ber 11 it is heated to about 2300" F. A mixture of 30% 
by volume of methyltrichlorosilane and 5% by volume 
of methyldichlorosilane in hydrogen is supplied to the 
chamber resulting in the deposition of silicon carbide to 
an overall ?lament diameter of about 4 mils. 
We claim: 
1. A method of making silicon carbide structures which 

comprises heating a refractory substrate to a temperature 
of from about 2100° to about 2500° F. in an atmosphere 
containing methyldichlorosilane and methyltrichlorosilane 
in the proportion of from about 1 to} to about 1 to 10 
by volume and from about 50% to about 80% by volume 
of hydrogen. 

2. A method of making silicon carbide ?laments which 
comprises passing a refractory ?lament through an atmos 
phere containing methyldichlorosilane and methyltri 
chlorosilane in the proportion of from about 1 to 3 to 
about 1 to 10 by volume and from about 50% to about 
80% by volume of hydrogen while heating the refractory 
?lament to a temperature from about 2100° to about 
2500° F. 

3. A method as de?ned in claim 2 wherein the refrac 
tory ?lament is tungsten. 
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