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STUDY

KILN SUPPORT BEAMS
INCREASE CAPACITY

leading manufacturer of high alu
i ble uses a tunnel kiln o fire its
pn:li.'lu-:l at 15320°% to 13407, |&s
alurmina tile line has experienced
cosistent growth in market demand over
the last several vears, and the company
ﬁ.'l.'l.'l'l||:|' Ix-g_.m .‘nnkmj_l_ ear wilvs Lo Incrense
the kiln's capacity to support the product’s
firtng needs
The manufacturer begnn experiment
ing with the use of a new silicon carbide
(5401 Kiln support beam as part of redespm
effarts to cost-effectively increase kiln
Clpaciy, The new beams not only I||,'Ip|.'-..!
2%, I‘hl.'!.

IMcrease ca |'-.1|.'ill. by alen

extended the expected life to two times
that of the SiC heams used previousdy,

[he beams are manufactured with a
material® that is made by pressureless sin-
tering of submicron silicon carbids pow-
der. This results in a self-bonded, single
phase, fine grained (less than 10 pm) SiC
product that is 98% dense. The material
reportedly has outstanding high tempera-
ture properties, including strength, oxida-
tion resistance and low creep. [t performs
at temperatures other materiols cannot,
retaining 1% -.1r|.'-r||_l,ll'| b 165070 in oxediz-
i|1!: conditions and up to 1900 m inert
atmaspheres (nitrogen and argon ),

Increasing Capacity
Experiments have shown that the new
miterial exhibits  high temperature

Figure 1. The higher sirengih ol the new beams allowed for the redesign of the kiln cars using
thinner baam enoss sections of ¥ s (dght) (o eplace the sxisting 1¥ in, beams. {lefth
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stremgth two o three times that of nitride
bonded and recrystallized SiC refractory
miaterials. Its strength is nearly twice that
of siliconized SIC materials. As a result, the
higher strength of the new beams allowed
for the redesign of the kiln cars using thin-
ner beam cross sections of ¥ in. to replace
the exsting 1% in, beams.

Thias albowed for the additon of a fifth
deck to a typical four-deck arrangement
within the same kiln height and width
cross section. Only the configurations of
the car decks were changed. The beams
themselves measure ¥ x
spanning 24 in. with @ maximum losd
capacity of 3 pounds per deck.

The alumina manofacturer's 0%
increase in kiln capacity resulted from the
imcTease in usakble setiing yolums, allowing

% 3 in. each,

the live load fo increase proportionacely.
According to the alumima tle manufac-
turer, the annual savings more than justify
the investment by allowing it 1o avaid
miore costly capacity expansion alterna-
tives, such as using periodic kilns to meet
peak capacity requirements [Le., Increased
fuel and lnbor costs),

The car investment
yviclded a solid two-year payback, and
there is no interruption of daily kiln

CONVEersion

operation since each car is rebuilt off
lime, just as they are periodically pulled
askde for routine maintenance.

Longer Life

[n addition to capacity benefits, the higher
density and closed porosity of the new
rsatereal result in high resstance to oxdda-
tiom, which is aften the cause of Balure and

*Hoanioy™ 58, manutactumd by Cabosadem Comp



short Life for 5C kiln furniture. During
extended testing in steam ( 11O0°C), the
material exhibited outstanding oxidation
resistance as evidenced by extremely low
weight galn compared o teaditional 56C
refractory materials, The improved oxida-
thon resistance extends expected life 1o two
times that of the conventional SHC beams
previously used.

The materkal's creep resistance at high
temperatures minimizes beam warpage. In
tests performed at [&00°C, it showed
improvement in creep resistance of greates
than 400N Ll.u!l.pnrl.'d o recrystallized amd
ndiride bomded SpC.

—_—
Figure 2. The new beams nob only helped
increasa capacty by 20%, they also edended the
mupapctiod [ife to to fimes that of the 5iC baams
usnl previousy

Gain the advantages of Hexoloy
Silicon Carbide Components for your
high temperature furnace applications

Hexoley® 54 SIC Kiln Support Beams
* Beduced besm volume and waigh for more produc per kin run
* Parforms at temperatures other materials cannct (=1 750°C)
* Exrelent cxdation resistance for long beam life
= Eacelient creep resstance minimizes beam wap
» Exwcofant thermal shock resinance, allovs faster oyces -
hiar up and cood down
= Qrenrall lnwer operating (osts

Hexoloy® 54 SiC Kiln Tiles

* LIkra-thin, scrong, lghreeight des

* Thirner tlesberts allow mare useable kiln space

= A thin a5 1 mm, with overall size dependent on tle thickness
= [Lass non-product ©o beas

Other Hexoloy® SA SIC Companents
= Thermocouphe procection wbes

= Morzles

* Wear TilaiLiners

* Hear Exchanger Tubing

= Custom Companents

= Rodlers (for rofler haarth furmaces)

= Special Shapes

Conclusions

The new 5IiC beams offer true low mass
kiln car design potential and excellent high
temperature strength, allowing for a
reduction of beam cross sections by some
50% and a 40% reduction in maoss
(weight § versus traditional refractory 5iC
materials—without compromising load
CATFVINE capacity.

For the alumina manufscturer, this
reduced beam wolume and weight has
resulted in miore fired product per kiln car
Fuf, maximizing furnace productivity and
reducing total firthg costs with no increase
in cycle time. &




