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Fig. 2.42. CVD process for SiC monofilament fabrication.
Exhaust (Reproduced by permission of the University of South Caro-
|~ gases to lina Press from Production of Silicon Carbide from Rice Hulls by
recovery J.V. Milewski, J.L. Sandstrom, and W.S. Brown in Silicon

= Carbide-1973 edited by R.C. Marshall, J.W. Faust, Jr., and C.E.
SiC Ryan.)



Alumina Water Spinning additives

U

Slurry

Alumina fibers

Dewatering (viscosity control)

Spinnable slurry

Ory spin

Spun yarn

Low fire (shrinkage control)

Fired yarn

(i) Flame firing (conversion to dense «-Al203)
(i) Silica coating (healing of surface flaws)

Fiber FP
Fig. 2.37. Flow diagram of FP (Al,0;) fiber production. (Adapted from Ref. 55, used with permission.)

Table 2.6. Propertics of fiber FP*

Diamcter Dcnsity Tensile Young's Melting
strength modulus point
(pm) (gem™?) (MPa) (GPa) (°C)
20+ 5 3.95 1380 379 2045
*a-Al,0,.
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Fig. 2.39. Tensile strength retention at high

0 200 400 600 800 °C 1000 temperature for some fibers. s.s. is stainless steel.
Temperature (Adapted from Ref. 55, used with permission.)



Organoaluminum compound

|

Alkyl aluminum

or {AIR3)
Alkoxy aluminum '

|

Polymerization

AlR; + H0 — ‘fAl_O‘}V
|
R n

Organic solvent + Si-containing
compound (atkyl silicate)

Dry spinning

Precursor fiber
{organoaluminum potymer and
alky! silicate)

|

Calcination

|

Inorganic fiber
[ Al,03: 70-100 %]

N . - °
Si0z © 30-0% Fig. 2.40. Flow diagram of an alumina + silica fiber production

Table 2.7. Properties of some alumina type fibers

Fiber type Composition Diameter Density Tensile Young's
- strength modulus
(um) (gem™) (MPa) (GPa)
Sumitomo* Al,0, —85% 9 3.2 2600 250
Si0, — 15%
Nextel 312 Al,0, — 62%
(3M Co.) B,0; — 14% 35 27 1700 152
Si0, — 24%
Saffil Al,O; — 96%
(IC1) Si0, — 4% 3 33 2000 300

* Laboratory scale production.
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Dichlorodimethylsilane

CH,

|

Si

|

CH, n

Polydimethylsilane

il
Si—C
| I
H H
n

Polycarbosilane

Polycarbosilane
fiber

Polycarbosilane fibers
with molecular cross-
linking by oxygen to
avoid subsequent
melting

SiC fiber
Amorphous or micro
crystalline B-SiC

Dechlorination
with Na (to NaCt)

Polymerization at
470°C in autoclave

Melt spinning at
350°C (N2)

Curing: 190°C in air
or RT in ozone

Pyrolysis: heating to
1300°C or less in
vacuum {100°C/h)

Fig. 2.45. Schematic of SiC (Nicalon) production. (Adapted from
Ref. 61, used with permission.)
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