Advances in SIC refractories are leading to cost-effective solutions for a wide range of high
temperature applications in the ceramic industry.
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rom kiln support beams and

bans/tiles o rollers, nozles and

custom components, silicon car-

bide (5:C) has been used for
decades in very high temperature and
severe environment applications in the
cerarmic industry, Within the past several
years, new forms of 340 have been engi-
neered to provide even greater perfor-
mance characteristics.

Perhaps one of the most notable of
these advancements has been the devel-
opment of alpha sintered 51C°. This new
material has proven to be an excellent
alternative to conventional, refractory
grade, recrystallized silicon carbide, actu-
ally increasing in. strength at elevated
temperatures  where other ceramics
quickly drop off. In fact, sintered alpha
SiC performa well in air up to 1650°C and
to 2000°C in inert atmospheres (see Fig-
ure 1), 1t exhibits high temperature
atrength twio o three times that of nitride
bonded, recrystallized and siliconized SiC
refractory materials. 1t also offers a low
coefficient of thermal expansion and high
thermal conductivity, giving the material
desirable thermal shock resistance and
enabling it to survive rapid thermal
cycling far better than aluminum oxide
and some conventional SiC materials

Material Characteristics

Santered alpha 5iC is produced by pres-
sureless sintering submicron silicon car-
tnde powder, The sintering process results
in a sclf-bonded, fine-grained (less than
10 pm) SiC material that is 98% dense,
giving it high durability. It is a single-
phase material with mo secondary band
phase that can weaken at high tempera-
tures and cause component fuilure, Addi-
tionally, it has ootstanding high

temperature propertics, including oxida-
fion resistance, SUpeTior crecp resistance
and excellent strength.

The oxidation resistance of sinbered
alpha 5iC translates into long component
fife, as ooidation is often the cause of filure
for SiC kiln furniture because it loses
strengif In extended duration testing in
steam [ 1100°C), sintered alpha 5iC exhib-
ried outstanding oxidation resistance as evi-
denced by its extremely low weight gain
compared to traditional SiC refraciory
materials {see Figure 25, In tests performed
al 1600°C, sintered alpha SIiC showed
Improvement in creep resistance of greater
than 40% compared to recrystallized, sili-
coired and nitride-bonded SiC materials
{soe Fipure 3,

The material also offers virtually umiver-
sl corrosion resistance and s proven
against chemical attack even at elevated
temnperatures, Tests have shown that sin-
tered alpha 5C outperforms silioonized,
aluminum oxide and metals in all chemical
cormoskon categorics {see Figure 4), In adds-
Cickm, it is imipervious (o gases up to 1083°C
even at N psd, making it suitable for cor-
rogive environments, And with emassavity of
0.9, it is an excellent hlack baody,

Application Advantages

There are numerous applications for
sintered alpha 5C in the cerambc indus-
try, from ceramic belis for sintering fur-
naces (ceramic and metal] o rolls for
roller hearth furnaces 1o kiln furniture
for high temperature fring of products,
such as alumina components, Other
examples include nozzles, wear tileflin-
ers, thin pins and assemblies for hang
firing lomg tubes, thermocouple protec-
tion tubes and heat exchanger tubing,
among others.
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Figure 1. Tempeatss range in degrees C. (in
lesting, the sinened alpha silicon carbide was
the anly matesial o reath 1800°C.)
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Figure 2. Efiecis of seam on weght changs
{no wieght change s optimal).

[n these and other applications, sin-
tered alpha 5:iC provides numerous advan-
tages over ather types of refractories. For
example, sintered alpha 5iC kiln support
beams offer low mass design potential and
excellent strength, allowing for reduction
of heam cross section by 50%. Af the ame
time, the sintered alpha 5iC beams offer a
40% reduction in mass (weight) versus
tradtional refractory $C materinls—with-
ot commpromising losd carrying capacity.
This reduced beam volume and weight
mean more product per kikn run to maxi-
mize furnace productivity and reduce total
firing costs. Documented kiln car retrofits
with simtersd alpha 5C beams have

*Hemloy® S0, & mgafered mdemai of Saisf Gobain Advanced Ceramics. Suctral Cemmics Gmup—losnedy Catonndum Lo

Aeprinted trom the Jure 2001 lssus of Caramie nduslny



Figure 3. The creep response of saered
alpha SIiC

increased productivity over 205 and have
shovwin pravbacks of two vears and less *

As another example, similar resulis
can be abtained with sintered alpha 5iC
ultra-thin, lightweight kiln tiles. The
thinner tles/batts are extremely strong,
yvet are as thin as 2 mm in smaller sizes,
allowing for more useable kiln space and
the ability 1o efficiently load and fire
more shippable product with less kiln
furniture. Very fas thermal cyeling s also
possible given the tile's resistance to ther
mial shocking and s low mass,
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Flgure 4. Comosion test resulis inbquid

Custom Components and Special Shapes
[he as-fired surface finish of sintered
alpha SiC components is smooth, about |
pm, reflecting its fine grain nature and
high density. Using sintered alpha 5iC,
even the most intricate components can
be manufactured 1o the most exacting
specifications. The componenis can also
be ground to tight telerances.

With exceptional properties such as
high temperature strength, oxidation

resistance, creep resistance, thermal shock
resistance and high thermal conductivity,
sintered alpha 5iC has been proven as an
excellent alternavive material w other
ceramics, refraciories and superalloyvs. Tt
can provide a cost-cffective solution for a
wide range of high temperature applica-
tions in the ceramic industry. &

““Hin Seppit Bepme Inceases Capsaly,” Cammnis
sy, Mary 2000, pp. 16-18

Put Hexoloy" SiC in when the heat is on.
Specify Hexoloy" Silicon Carbide as the material of choice for your
high temperature fumace components.

Hexoloy® SA SiC is a superior materia for 3 wide variety of high temperature furnace

applications such as:

= Kiln Suppoet Beams

- Kiln Tikes

= Ceramic Belts

= Rolbers for roller hearth furnaces

— Thermocouple profection tubes

— MNozzles

= Wear e/ Tiners

— Custom componernds and special shapes.

Mo matter what your application, you can count on Hexoloy® SiC for these advantages:

« Perform at termperabures other materials
canmot [>1750C)

» Reduce volurne and weight for mare
uszable kil space

= Exrpllent ooddation resistance for longer e

= Expallent thermal shock resistance, allows
faster cycles — heat up and cool down,

= Owarall lower oparating costs

Call {716) 278-6022 for more information or visit www.carbo.com,
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Laint-Gobain Ceramion R Paatioy, Ine

1 Mew Bond Street. MS S06-301

PO Box 15138 = Woersster, MO 01615-0046
{508 T95-557T

Fax: [S08] T95-8011

wonw. refracionessaint-gobaincom

aTTIR
SAINT-GOBAIN

ADVANCED CERAMICS




