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HALSIC is the name of four exceptional high-
performance ceramics from the silicon carbide (SiC)
material group made by W. HALDENWANGER.
They share the following characteristics: abzolute

HALSIC-R

recrystallized silicon carbide R SiC)

Compact SiC matri with open porosity

classic ceramic for high-tempearature constructions
large-sized components possibla

reliable bonding of coatings

application temperatures: 1600 (oxidizing) and
approx. 2000°C (under protective atmosphere)
resistant against strong acids and alkalis

HALSIC-RX

chemically-doped recrystallized silicon carbide (RS1C50ped)
compact SIiC matre with open porasity

ex callent oxidation rasistance

multiply-increased lifetime comparad to HALSIC-R
ideal material for porcelain fast-firing

large-sized componants possible

reliable bonding of coatings

application temperatures; up to 1650°C {oxidizing

dimensional stability despite extreme mechanical
strain in high temperature applications - very good
themal shock resistance — excellent high comosion
resistance - low specific weight.

HALSIC-I

silicon-infiltrated reaction-bonded silicon carbide (SiSic)
red ction-bonded ST matre, free of pores, with residual
metallic silicon

high-temperature ceramic for highest mechanical loads
excallert good axidation resistance

large-sized components possibla

application temperaturas. up to 1350°C

COMosion resistant against strong acids and alkalis

HALSIC-5

pressureless sinterad silicon carbide (55iC)

« dense sintered SIC matrix with wery low percentage of
closed poras

high-temperature ceramic for extrame mechanical loads
axcellent oxidation rasistance

dpplication temperatures. up to 1e00°C

COMosion resistant against strong acids and alkalis
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PHYSICAL PROPERTIES"®

OF W HALDENWANGER HALSIC MATERIALS

HALSIC-R HALSIC-RX HALSIC-I HALSIC-5
RaIC R3IC g oped Sl >oIC
recrystallized chemically reaction bonded pressureless
Units doped silicon infiltrated sintered
Contents: SiC vol % = 99 =499 1 88 - 92 =99
metallic i 12 -8
Density 20°C g/cm? 2.3 27 3.1 3.1
Water absorption capacity welght % 5 5 <= 0.1 =101
Flexural strength at 20°C 2 MPa 80 - 100 80 -100 240 - 280 350 - 400
Flexural strength at 1300°C 3 MPa 90 - 110 90-110 250 - 300 370 - 420
Thermal expansion 20 - 1000°C, linear 108 K- 4.5 4.5 4.3 5.0
Thermal conductivity 200°C 4 Wm-T K- 35 35 100 124
Thermal conductivity 1200°C 4 Wm-1 K-1 26 26 32 33
Young's modulus, static 20°C GPa 280 280 370 4204yn
Thermal shock resistance - very good very good very good very good
Waximal application temperature 3 i i approx. 16008 | approx. 1650 ¢ | approx. 1350 approx. 1600
approx. 2000 7

* The physical properiies isted above are denved fron test speciens. These values can only be used as g refarence to technical products and other forms and dirmensions.
1 inct. chermical doping agents, 21 4-point flexural strength, 3) 3-point fexural strength, 4)laser flash method, &) depending on rrechanical load and atmiosocheare,

6} in axidizing atrmosohere, 7 in protective atrmososheare
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Beams and Profiled Supports

Beams and profiled supports in the quality HALSIC-] are
used for single- and mulkilayered firing of l&rger ceramic
components up to a temperature of 1350°C (2.Q. sanitany
fixtures, high-tension insulators, bricks, larger stone ware or
garthermware, etc ) Beams and profiles can be used up to 3
temperature of approx 1e00°C for HALSIC-R or 165072 for
HALSIC-RY (2 q. porcalainindustry, technical ceramics, etc.).

Hollow profiled supports inthe above- mentioned qualities can
be produced in different cross-sections and up o a length of
2500 mm. They are Used as single suppaorts with high [oad-
carrying ability, system-building structuras for kiln cars or
45 load support compaonents for furnace construction and
mechanical enginesring. The possibility of a long free span
of HALSIC beams allows maximization of usable seffing
spacein thekiln,

The combination of different
materials for the sefups in
kilns, such as

a) cordierite posts, HALSIC-|
beams and cordierite batts for
the firing of sanitany fixuras -
bl cordigrite posts, HALSIC-|
profile beams and Sillimantin
tubes for the brick industry -
C) oxide-bonded SiC pillars
and HALSIC-REX beams for
the production of insulators,
afC., allowes sophisticated and
SCORGMIC SOILEONS,

Rollers
and Tubes

HALSIC-I rollers can

be used up to temperaturas of 1350°C,

those madeof HALSIC-R to 1600°C and HALSIC- X even Up
to T650°C. Due to their high load-bearing ability they can be
used in roller Kilns for the production of sanitary fixtures,
porcelain, heawy clayware and technical ceramics even at
very high temperatures and in highly- oxidizing atmospheras,

In applications of heat treatment of metals and sintering
of mefal powder compadcts, in which silicon carbide and
metal are in direct contact, precadtionary measures are
required. At temperatures above 8900°C, SiC in cortact with
various alloys will react chemically and the reaction process
willl damage or destroy the SIC as well as the metal. This is
faciitated by the formation of low-melting eutectics. This
process is largely independert of the furnace atmosphere,
afthough extremely low oxyvgen levels as under strondly
reducing conditions and in inert atmospheras can increass
the saverity of the damage.

In addition, structural SIC-parts carmying a mechanical |oad
can be combined with and pratected by oxide ceramics
less susceptible to damage than SiC. They complaete the
roller programme of W, HALDEMWANGER. W/ith a fotal
of ten different materials, wee produce the world s widest
range of ceramic rollers. These materials are:

Sillimantin 60, Silimantin 65, Sillimantin 60 NG, Quarzgut
{fused silica), Pythagoras and Korund-fullit icorundum-
mullite), HALSIC-l, HALSIC-R, HALSIC-RX and plasma
coated HALSIC.

In order to insert the rollers into the mechanical drive systems,
thair ends can be ground andfor driled (round or elongated
holes, slots, etc.). Standard rollers in the described materials
can be manufactured in diameters from 20 to 60 mm and
lengths of over 3300 mm.

Tubes with a closed end in the qualities HALSIC-I/HALSIC-5
(impermeable) and HALSIC-RMHALSIC-REX (porous) can be
used ¢ as thermocouple protection sheaths or radiant
heater tubes. These tubes canalso be supplied with a flange.
Tubes with aligned bores are used as burner or cooling tubes.
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Batts and Plate Sottars

il furniture made of HALSIC-R and HALSIC-REX possesses
excellent dimensional stabilty and is especially suitable
for fast-firing cycles dug to ts high thermal conductivity In
qeneral, batts are rectangular, but setting rings and plate
sefters are increasingly being used in porcelain production.

Batts can be manufactured in dimensions of over 3000 cm?2
and have a thickness of 5to 8 mm, depending on their size.
Hal=IC-KE and HALSIC-REX Kin furniture is completely free
of ary grainfall. Ifrequired they can be supplied with a coating
on one of on both sides, With the development of HALSIC-
R¥, we have succeedead in developing a material with which
has a life several times longer than the standard RSIC.

For special applications we supply HALSIC batts with
reinforced corners and with holes for the mechanical
connection of batts in a roller kin (porcel@in fast-firing). I
addition, we manufa cture batts with a rim on one or all sides.

For applications requiring extremely level sufaces and high-
quality finishes, we can also supphly ground batts.

www.elektroluks.com.mk

Special Parts

In addition to the described

standard product geometrias,
our - materials  can  be

manufacturad ina largevaristy
of diferent shapes and sizes.

According to the application E
and temperature, the impermeable materials HALSIC-|
(1350°C) and HALSIC-S (1600°C) or the porous materials
HALSIC-R (1600°C) and HALSIC-RX (1650°C) are available.

Typical applications for HALSIC special parts in industrial
engineering are parts for burners, heat exchangers and high-
termnperature construction components, not to forget the Lse
in mechanical engineering when operating conditions require
a material with resistance against temperature, oxidation,
Corrasion or abrasion.

Furthermaore, HALSIC materials posseass exceallent mechanical
strength and thermal conductivity, as well as axtreme
hardness and outstanding thermal shock resistance.
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Mechanical Treatment

Froducts made of HALSIC spedial materials are used as
construction components for furnace construction and
mechanical enginearing, as kin furniture for automated Kins,
ar a5 mechanical componants. In order to meeat the requirad
tight tolerances of the finished products, HALSIC products
often have to undergo mechanical machining. This can be
done either before firing in the green stage or after firing,
Lsing diamaond tools,

The most common machining methods are cutting into
lernigths, grinding, drilling and slotting. Inaddiion, we perform
cylindrical and surface grinding, as well as finishing of
surfaces,

flachining: qrinding

Ouality Management System

The consistenthy high standard of our HALSIC
products s quaranteed by comprehensive quality

management. It corresponds to the
international standard [0 ER 5001

and has been certified accordinghy M
\ D ’

~ www.elektroluks.com.mk

Calculation of Kiln Furniture Constructions

The use of HALSIC kiln furniture requires carsful calculation
for all supporting components. We Carry out these static
calculations for our customers, and together with thern,
we defermine the required cross-sectional dimensions of
the componeants for their specific application,

Comparad to metals, ceramic materials have a wider range
of phwsical properties. Thus an increased factor of safaty
15 necessary. Depending on the application, a mutiple factor
of safety 15 used for the dimensioning of beams and rollers,
which will be shicven by an example.

The load diagram shows the interdependence of the loaded
length to the span, based on a maximum flaxural strength
of 20 and 30 MPa for HALSIC-R/RX and 40 and &0 MFa
for HALSIC-|. The lower flaxural strength values provide an
increased safety factor for the component.

EI':':' 2l
HALSIC-RY/-FX with 20 MPa
400
e HALSIC-RY/-FX with 30 MPa
=
2 HALSIC -1 with 40 MPa
2 2t —— HALSIC 1 with 60 MPa
ar)
160 -

1 1 1 1 I 1 1
L] jleale] TEOD 200 ZEC0D 2000 AEC0
Span [rm)

Load diagram {beam cross section 40 x 40 mm)
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Themmocouplke Protective Sheaths

The increased requirements in the field of temperature
measurement at elevated temperatures under extreme
conditions have kd to the development of protective
sheaths made of high-purity 5iC materials. They are the
porous materials HALSIC-R and HALSIC-RX and the
impermeable materials HALSIC - and HALSIC-S. Due
to their excellent properties, thermocouplke protective
sheaths in these qualities allowr a long service life even
for demanding applications.

Comimon Material Properties

« e cellent resistance against erosion and Corrasion
= high mechanical strength
= exfreme high thermal resistance

HALSIC-I: 135075
HALSIC-R: foidizing atmosphere) Te00C
HALSIC-R:  (protectie atmosphere) = Z2000°C

1650°C
1600°C

HALSIC-RX  locidizing atmosp here)
HALSIC-5:

e Cellent thermal conductivity
alUtstanding thermal shock resistance
excellent oxidation resistance
oltstanding resistance a gainst acids
qood resistance against alkalis

www.elektroluks.com.mk

Application Examples

Thermocoupk protective sheaths for temperature
measurement under extensive dust pollution,
coirosive surroundings and high temperatures:
= boilers and furnaces of all kinds
= flue gas channels
= firing chambers

flue gas desulphurizing and free from MCx plants

Thermocouplk protective sheaths for temperature
measurement in moken metals:

tin

lead

7inG

A|LMIAIL fonly applicable with a plasma coating)

TAEBELE WITH STANDARD DIMENSIONS

HALSIC-R/-RX|HALSIC-R/-RX| HALSIC-I HALSIC-1
Duter sheath MWz KL Cuter sheath Maxirmum
D | Emm Engths mm D Emim l=ngths mrm
20% 10 1350 200 2000
25%:15 1800 25318 2000
30x 20 1850 30x% 20 2000
34 x 24 2100 A4 % 24 2260
40 x 28 2250 40x 30 2500
AE X 41 2250 ho X 42 2500
B0 x 46 2250 B0 x 46 2500

Diffarant diarmatars and langths can ba mada o raguast,
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FUSED SILICA ROLLERS

ROLLERS HALSIC SPECIALITIES

www.elektroluks.com.mk
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