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vapour through a bed of particulate carbon.

A self-bonded silicon carbide body produced by siliconising a preformed mixture of particles of carbon and silicon
carbide in the beta form has a mean grain size in the range 0.1-5 microns. Such a silicon carbide body may be produced
using silicon carbide particles having a mean surface area in the range 0.5-20 square metres per gram. The silicon carbide
particies may be produced by heating a mixture of silica and silicon to generate silicon monoxide vapour and passing the
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Silicon Carbide 3odies,

This invention relates to silicon carbide bodies and,
in particular, to the production of bodies of self-bonded
silicon carbide by reaction sintering of a preformed
mixture of particles of silicom carbide and carbon in the

5 presence of molten silicon. Such reaction sintering is
hereinafter referred to as "siliconising" and one method
of siliconising is described in UK Patent Specification Ko

1.180,918.

The present invention consists in a self-bondeéd silicon

10 carbide body producesd by siliconising 2 preformed mixture
of particles of carbon and silicon carbide wherein the
silicon carbide in the mixture is in the betz form and the
silicon carbide in the body has a mezn grain size in the
range 0.1-5 microms.

15 The present invention also consists in = method of
producing a self-bonded silicon carbide body by siliconi-
sing a preformed mixture of particles of carbon and silicon
carbide in the beta form, the silicon carbide particles
having a mean surface arez in the ra ge 0.5-20 square

20 - metres per gram, and in a self-bonded silicon carbide bedy

so produced.

4 self-bonded silicon carbide body in accordance with
the invention, when compared with a self—bonéed silicon
carbide body produced using particles

carozde)nas ilmprove
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indentations.
tests cracking was much more locazlised and dazmage far less
extensive. Also theres is a2 greater dependencerof 1ardness
on lozd and may be higher hardness atv low loads. These
results indicate that bodies in accordance with the
invention will behave in generzl in 2 more pléstic manner,
ave less tendency to crack catastrophically and show
greater wear.resistance and surface toughness.

The coherent mixture of silicon carbide and carbon
may be formed prior %o siliconising by any_convenient
method such as exitrusion, injection moulding, slip-
casting or pressing.

The fine silicen carbide particles in beta form zre
oreferably produced by passing silicon monoxide through a2
bed of particulate carton which is converted to silicon
carbide powder, the silicon monoxide vapour being
senerated by heating 2 mixture of silica and silicon
separatvely from the bed of particulate carbon.

The following are examples of ways of carrying the

invention into effect.
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area of 3.7 mz/g and the carbon powder consisted of
crystaliites which formed agglom%rates with a surface arez
of about 6 mz/g. The pellet was extruded through 2
profiled die to form components of uniform cross-section
and the extrudate was cut 2nd heated %o 400°C to volatilise
the binder. The 'green' materizl was then fired at 1650°C
in the presence of molten silicon %o convert it to z 90%
dénse silicon carbide containing 10% free silicon.

Example 2

A mix contéining carbon and beta-silicon carbide powder§}
of the same size as in Example. 1 but in the ratio 0.25:1

by weight) and sufficient polymeric binder fo form a hard,
rigid body on compaction, was pressed isostetically at
about 100 MN/m2 to form a ccmponent ﬁhich was subseguently
tgreen machined', using a diaménd tool. The 'green'’
meterial was heated to 400°C to volatilise the binder and
was then fired at 16500C in the presence of molten silicon
to convert it to a 90% dense silicon carbide containing 10%
free silicon.

Example 3

Betz silicon carbide powder, surface area 2 mz/g, wzs mixed
with carbon black, surface arez 5 mz/g, in the ratio 1:0.4
by weight. 4n agueous slip wes made up and a slip-cast
slab was made. The slab was dried and siliconised at
1650°C for 2 hours in 2 vacuum of 1 torr. iIter cooling
excess silicon was removed from the surface by zbrasive

-

blasting and the density of the slab was fcund To be
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3.04g/cm3 that is, it contained 19% by volume free silicon. N
The mean grain size in the slab was approximatfely 0.7 zmicrons.
Example 4 .
Beta silicon carbide powder, surface area 4.4 mz/g)was mixed
5 with carbon black, surface arsa 6 mz/g, in the ratio of 1:0.3.%
A slab was formed as in Example 3 2nd siliconised at 1500°C
for 30 minutes. The densiiy was 2.92 g/cm3 (3355 by volume .

free silicon) and the mean gzrain size was 0.5 microns.

Example 5

10 A betz silicon carbide powder, surface arez 0.8 mz/g was
mixed with graphite powder, surface area 60 52/;)in the

ratio 1:0.4 by weight. Binder and lubricants were mixed

in 2nd rods 4 mm in dizmeter were exiruded. After removal

of the binder the rods were siliconised at 1650°C for 2

hours in & vacuum of 1 torr. Density of the rod was 3.12'g/m2'
(10 by volume free silicon) the meangrazin size wes about

. . ‘s = 1 2
5 microns and the Knoop hardness at 50g load was 3,550 hg/zm”.
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CLAIMS

1. A self-bonded silicon carbide body produced by
siliconising a preformed mixture of particles of carbon and
silicon carbide wherein the silicon carbide in the preformed
mixture is in the beta form and the silicon carbide in The
self-bonded silicon carbide body has a mean grain size in
the range 0.1-5 microns. .

2. A method of producing a self-bonded silicon carbide
body by siliconising a preformed mixture of particles of
carbon and silicon carbide in the betz form, the silicon
carbide particles having 2 mean surface area in the range
of 0.5-20 square metres per gram.

3. A method of-producing a self-bonded silicon carbide
body as claimed in claim 2 wherein the silicon carbide
particles have a2 mean surface area less than 5 square.
metres per gram.

4. A method of producing a2 self-bonded silicon carbide
body as claimed in claim 2 or claim 3 wherein the silicon
carbide particles in the mixture are produced by passing
through a bed of particulate carbon silicon monoxide vapour
generated separately by heating a mixture of silicon and

silica.
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