Business Segments:

CO m pany * Engineering Ceramics
Prese ntatIOn * High Temperature

Ceramics

» Wear Protection

\ - N e High Témperature

Insulation

 Raw Materials and
other Products

» Additional Services

* Participations and
Cooperations

* Industrial Representa-

tions
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Company established
on:

October 16, 1990

" Local court:
Diren, HRB 3227

+ Registered office:
Blankenheim

™ VAT No.:
DE 122393618

| Tax no.:
5/211/5707/0660

Staff : 21

~ Sales in 2007:
€ 10,5 millions

- ~ Memberships:

hightech ceram © as representant and VDI, DKG
distributor of Saint-Gobain Ceramics at the
2007 Hannover Fair

ceram®




htc ®-Al,O,

htc®-ZrO ,

htc®-SiC

htc®-Si 3N,

htc®-B ,C

htc®-BN

htc®-ATZ




Products for
machine building
and equipment
engineering, for
chemistry, electrical
and food
engineering, from
the following
materials:

htc ®-Al ,0,-99,5%

htc ®-Al ,0,-99,7%

htc ®-Al ,0,-96%

htc ®-Al ,0,-97%




Ceramic
components for
pump and
chemical valve
engineering
VEWE
technology )




Alumina, especially

in the htc ®-Al,0,-
92% and htc ®-Al,O,-
99,5% qualities, is
preferably used
where wear-

resistant lining
materials in
centrifuges and

other processing
equipment for
minerals and for
ceramic powders
are required.




Valve components:
ball valves, slide
valves and rotary
plug valves, control
discs




Components in
zirconia are mainly
used where high
bending strength, high
fracture toughness,
good chemical
resistance and low
thermal conductivity
are required.

htc ®-MgO-PSZ
htc ®-YPSZ

htc®-YPSZ,
htc ®-YPSZA
htc®-YTZP




Protective bushing,
valve ball,
seat with integrated

relief (outflow) sleeve

in yttrium-stabilized

Zirconica

htc®-YPSZ




Components in silicon
carbide are mainly
used where high
temperatures, high
thermal conductivity,
high chemical
resistance, good
tribological properties
and high wear
resistance are
required.

htc ®-SiSiC
htc ®-SSiC
htc ®-SSiC-G
htc ®-SSiC-P




Mechanical seal
rings and sliding
bearing in
htc ®-SSiC




Components in
silicon nitride are
mainly used where
several critical loads
occur simultaneously
high mechanical load,
high corrosion, high
wear, cavitation,
thermal shock, etc.

htc ®-Si,N, (SN-MgO-1)
htc ®-Si N, (SN-Y,0,-1)

htc ®-Si N, (SN-Y,0,-2)
htc ®-Si,N, (SN-Y,0,-3)




Components in silicon
nitride are used in
chemical valve
engineering, metal
forming, welding,
soldering and
hardening technology,
bearing technology,
pressing technology
and many other
applications in
engineering and

equipment
engineering.

International material
designations:

HPSN, GPSN, SSN,
HIPSN




htc ®-BN-HIP (HDBN)
htc ®-BN-R (ASBN)
htc ®-BN-S (CDBN)
htc ®-BN-SC (SCBN)
htc ®-BN-Z (SOBN)
htc ®-BN (SBN)

htc®-B,C

htc ®-ATZ




BOrOn Carblde Nozzles in htc ®-B,C
Ceramics

Wear Comparison



Batts, beams, tubes,
props, rollers, burner
nozzles, crucibles,
saggers, special shapes ,
low-mass insulation
bricks, Moler bricks,
perlite bricks, roller

blocks in:

various fireclays
cordierite + cord. - mullite
mullite

silimanite

mullite-bonded SiC
nitride-bonded SiC

recrystallized SiC

Infiltrated SiC, etc.




Kiln furniture in
RSIC, also called
ReSiC

Kiln Furniture in SSIC



Standard bricks
and special shapes
for almost all ASTM
classes and

temperature ranges

Moler bricks




htc ®-Al ,0,-99,7%

and other Al203-
(containing)
materials:

htc ®-Lunit 20 (C530)
htc ®-Lunit 73 (C610)

htc ®-Luxal 203
(C799)

htc ®-Luxal 204
htc ®-Lusil

htc ®-AG202 (C795)




Wear protection
by lining with:

- fused basalt
- Densit ®

- alumina

- silicon carbide
htc ®-SB (fused

basalt)

htc ®-Densit ®

htc ®-AL92 (a,0,90%)
htc ®-NSiC




Wear Protection

Wear protection with
standard bricks,
special shapes,
tiles, mosaics on foll
or rubber: On
request we will also
install the delivered
material.



Wear Protection

Standard shapes with and without bore
(bores with plug and ferrule)

Tiles:

150 x 100 x 6 mm 100 x 100 x 6 mm
150 x 100 x 13 mm 100 x 100 x 13 m m
150 x 100 x 25 mm 100 x 100 x 25 m m

150 x 100 x 50 mm
Mosaics on mats 500 x 500 mm

a) laminated on foil (acetate rayon)
b) rubberized

20x20x 2 mm 10x10x 1,5 mm
20x20x 4 mm 10x10x2m m
20x20x 6 mm 10x10x3mm

20x20x 8 mm
20 x 20 x 10 mm
20 x 20 x 12 mm

Besides tiles and
mosaics also pipe
segments are made
of htc ®-AL92. They
can be cut true to
siz for the lining of
pipe lines and pipe
bends.



Wear Protection

Wear protection tiles
in htc ®-AL92 with
bore, ferrule and

plug

Tile with bore, ferrule and plug



Wear Protection

Properties and wear

Measured parameters Units htc ®-AL92 AK 92 Alotec 92 results of

Density g/cm?3 3,664 3,673 3,660

Young's modulus GPa 297 298 294 htc ®-AL92

Hardness HV10a - 1128 1145 1148

Hardness HV5 - 1152 1179 1169 |n Comparlson Wlth

Hardness HV1 - 1252 1248 1290

Hardness HV0,5 - 1250 1280 1297 Alotec (ETEC GmbH)

Fracture toughness Kic MPam?1/2 4,4 4,3 4,2

4-point bending strength MPa 323 293 281 and AK92

Wweibull - 11,2 124 17,5 (Barat Ceramics GmbH)

Grain size pm 1,99 2,31 2,33

Linear thermal expansion coeffizient (RT- All data are mean values,
o -6 . .

1400°C) 107K [t el el measured under identical

Abrasive wear oscillating, wear volume conditions and using an

Abrasive wear in accordance with ASTM specimens and tiles in

G65, Al,O,-grain size 220 mm3 4,51 4,02 5,43 eaCh case

Dry erosion wear in acc. w. ASTM, 30 °, 40

m/sec, 15 minutes mg 3,33 5,33 5,00

Dry erosion wear in acc. w. ASTM, 60 °, 40

m/sec, 15 minutes mg 4,33 4,33 5,67

Mud and dry erosion test in acc. w. ASTM

G75, 220er Al ,05, 40 m/sec, 30 minutes, 60 ° mg/h 2,77 2,61 4,21

Measuring results by Karlsruhe university obtained in 20




Wear Protection

Schematic drawing: friction Schematic drawing: mud Schematic drawing in
wear in accordance with ASTM erosion wear in accordance accordance with ASTM G76
G65 with ASTM G75

Wear test under close-to-real conditions in 3 different
test methods



Rubberized tiles are
glued with special
Wear Protection A
tiles without rubber-
coating are glued with
epoxy or silicon
adhesive, or are
bedded in mortar.

Tiles with bore, ferrule
and cap are
additionally secured
by silicon adhesive,
whereas tiles with
dovetail are usually
secured by mortar.

Installation of wear protection tiles




Wear Protection I o)
Our Competence [

- Mosaics

- Tiles
- Nozzles
- Tubes

- and Shapes.



Wear protection
Our Competence

Tubes and Bends
lined with:

- htc ®-Al92

(92% Al,0,)

- htc ®-SB

(Fused cast basalt)

- htc ®-Densit ®

(chemically bonded
Quartz-, Bauxite-,
Corundum-, and SiC-

ceramics)

- htc®-NSIiC

(nitride bonded SiC)

- htc®-ZAC

(Zircona-Alumina-Silicate)



Wear protection with

We ar P rOte Ctl O n htc ®-AL92 is effective

and inexpensive.

hightech ceram ® has
experienced ceramics
experts and engineers,
who will work together
with qualified
installation teams in
our or in your works,
or on any site.

We are ready to
support you with our
advice and technical
assistance.

Product and lining examples




Wear Protection by
application of e.g. WC,
CrO,, Al,O,, ZrO and Mo
by high speed plasma-
spraying or by flame-
spraying.




Ceramic Wear Protection with
Densit®

for:
e the cement industry

e the power plant industry

* the steel industry

* hydraulic feeding systems
e Wear protection and
thermal insulation

Wearflex
Wearflex HT
Wearflex Rapid
Wearcast
Wearcast HT
Wearspray

Densulate
components:
combination of
calcium silicate and
Densit products



Ceramic Wear Protection with

i+ ® Lining applications in
DenSIt the cement industry:

« More than 200.000 m2 in cement industry have been -grinding equipment

lined with Densit ® to be wear resistant.
-cyclone separators

» Short installation times, also with light-weight and : _
efficient thermal insulation, are very convenient. -pipe lines

« Repairs of existing ceramic linings are possible -filter casings

without any problem.
o _ o -chutes
* Individual equipment components such as pipe lines,

containers, cyclone separators etc. can also be offered -bunkers

completely (steel construction + wear protection). silos
« Components are characterized by jointless, smooth :
surfaces. -fan casings

» The material is available for trowelling on expanded met al, -separators
but also for installations with castables for a maximum of
4007C or a constant temperature of 1200C, and for

spraying.




Ceramic Wear Protection with — BEmeEsEarnesy
Densit ® steel industry:

-Bunker linings
-Coking plants

-Sintering equipment

More than 50.000 m2 in more Blast furnaces
than 37 steel works worldwide Coal grinding
have been lined with Densit® in [N
the past 20 years, with all the R~
advantages described. Rolling mil

usually in combination
with fused basalt and
alumina ceramics

-Converters




Ceramic Wear Protection
with Densit ®

The following products are available:

Densit ® WearFlex 500 — chemically bonded quartz ceramics
Densit ® WearCast 500 — chem. bonded quartz ceramics
Densit ® WearFlex 1000 — chem. bonded bauxite ceramics
Densit ® WearCast 1000 — chem. bonded bauxite-ceramics
Densit ® WearFlex 2000 — chem.bonded corundum ceramics
Densit ® WearCast 2000 — chem.bonded corundum ceramics
Densit ® WearFlex 2000HT — chem. bonded corundum ceramics
Densit ® WearCast 2000HT — chem. bonded corundum ceramics
Densit ® WearFlex 3000 — chem. bonded SiC ceramics

Densit ® WearCast 3000 — chem. bonded SiC ceramics

Densit ® WearSpray 2000 — chem. bonded corundum

Electrical wear monitoring for all Densit systems is avail able.



Ceramical Wear Protection Wearflex

Wearflex HT

. L ®
Wlth DenSIt Wearflex Rapid

Wearcast

Data Sheet of Densit® Qualities
Wearcast HT

Wearspray

Densulate
components:
combination of
calcium silicate and

Densit products



Ceramic Wear Protection with
Densit®

Advantages of all Densit® Products:

* NO joints

 high wear protection

o flexible thickness of layers

o flexible lining geometry

e uncomplicated and quick fitting
also overhead is possible

 processed for casting or

spraying applications, or mortar




Ceramic Wear Protection Wearflex
W|th Dens't ® Wearflex HT

Wearflex Rapid

Wearcast

Densulate — the ideal combination: vwearcast it
Wearspray

The Densulate system was Densulate
developed to cope with the problems EEiiEIEs

.. : . combination of
and additional thermal insulation. Densit products
The sandwich system consists of a

Densit® quality and calcium silicate.







The following fiber
products are offered in
various densities for
temperatures up to

1600C :
- ceramic fibers (loose)
- fiber blankets

- fiber modules (for
screwing and cementing)

- combination modules
- panels (self-supporting)
- ceramic papers
- cords and
sealing cords

- fiber products

(vacuum shaped)

- microporous products




We calculated the
insulation and
install completely
or send you a
specialist fitter.







Kiln car installation in low mass with load supporting fibe r
modules or fiber modules with props

(see right side)



RCS-Catalyst

(Selective Catalytic Reduction)

Ceramlc Honeycombs Thermal Storage

Heat Transfer

and Foam Ceramics Media

Diesel Filters
Casting Filters
from materials:
- Cordierite

- Porcellain

- Mullite

- Alumina

- Stoneware

Prefered honey-
comb brands or
materials:

MK20, HT, NT,

www.hightech-ceram.com



Ceramic Honeycombs

www.hightech-ceram.com

Extrusion as complex
forming process for
monolithic honeycomb
structures:

For optimization of max.
contact areas for chemical
and physical processes
and min. pressure loss of
flow throuh media.

Taylor-made selection of
active oxides for various
applications such as
catalytic exhaust cleaning,
heat storage and
rectifying of flow

direction.




Ceramic Honeycombs

www.hightech-ceram.com

Der SCR-Catalyst is used

in SCR-processes (=selectice
catalytic reduction).

In doing so, NH ; is added to
the burned gases and NOx is

converted to N , + H,O by the
catalyst .

The following attributes are
marking the SCR-process:

* High NO , -precipitation level
and low NH ;-drift (slip)

* No output of Anfall von
residual mterials

e various application
possibilities

» catalytic Dioxin destruction




Ceramic Honeycombs

www.hightech-ceram.com

Ceramic casting filters
for Metal casting
applications.

Ceramic honeycomb filters
are filtering, controling and
and making the liquid metal
flow laminar. Here the
gualities HX and MX are
used.

These casting filters obtain:

 improved product
properties

* low reject rates

 excellerated casting times

 as well as saving of
materials, energy and re-

work.




Ceramic Honeycombs

www.hightech-ceram.com

Oxidation catalysts

Are used where
thereduction of CO, C ,H,,
and NH; has to be achieved.

The catalyst carrier material
is TiO ,, i.e., the same as for
the SCR-catalyst; the active
components are Platinum
and/or Palladium.

Honeycombs can be offered
with 15 x 15 up to 60 x 60
cells per element for
application temperatures
from 150C up to 550C




Ceramic Honeycombs

www.hightech-ceram.com

Diesel Catalysts

can reduce nirogen oxides
in exhaust gases of
todays Diesel engines up
to 90%. Condition for that
Is the dosage of an
additional reduction

agent, such as a 32,5%
urea solution, known as
»Ad Blue*.



Heat Storage Media

Ceramic Honeycombs for regenerative

exhausr reheat
(RNV).

In this application
honeycombs have a
distinct advantage
compared to bulk
technique:

» Lower loss of pressure
at maximum recovery of
heat.

* Less trapping of
particles and lower
chemical attac due to

defined and laminar flow

www.hightech-ceram.com



Ceramic
Honeycombs

www.hightech-ceram.com

Material quality NT

As thermal storage honeycomb
material:

*Highest heat storage capacity due to high

 density (2,7 g/cm?3) and 0% porosity.

 Very good resistance against acids.

« If high crack resistance is required, it is
recommended to used shorter block
length in the top layers (150 mm).

* If there are applications with problematic
materials it is recommended to used this
material in middle or lower layers, as the
0% porosity allows the lowest adsorption

of detrimental substances.




Ceramic Honeycombs

www.hightech-ceram.com

Material quality HT

as heat storage material:

* high temperature resistance

» High heat storage capacity

* Very good resistance to
alkalis

* top layer with shorter block
length if crack resistance is
required

« suitable for middle and
upper layers in applications
with problematic

substances (alkalis)




Ceramic
Honeycombs

www.hightech-ceram.com

Material quality MK20

As heat storage material:

* highest thermal shock resistance

» for applications with high crack resistance
in upper layers

« as much as high temperature gradients —
low stack hights (1,2 — 0,9 m)

* high crack resistance in equipments with
high needs for cleaning respectively
mainenance

* high efficiency in compact equipments by
usage of small cell structures with high
surface area

* In case that high thermal efficiency is

required, NT quality shall be used in lower

and middle layers




Ceramic
Honeycombs

www.hightech-ceram.com

Material quality CR 20

As heat storage material:

* high thermal shock resistancet
* high wear (abrasion) resistance
* highest heat storage capacity

* highest chemical resistancet

» especially resistant agains alkalis

* very low filling in of the honeycombs due

to low porosity and susceptibility of

corrosion.




Ceram|C HOneyCOmbS Detailed information on

standard sizes

www.hightech-ceram.com




Ceramic Foam
Filters

www.hightech-ceram.com

Al O, foam filters for

filtration of

e aluminium and
aluminium alloys

« alloyed and not alloyed
steel qualities

» stainless stell qualities

o super alloys based on Ni
and Co

« as well as cast iron and

non-ferrous alloys




Ceramic Foam
Filters

www.hightech-ceram.com

Al O, foam filters for
filtration of aluminium and
aluminium alloys

Standard sizes: 7¢, 9%, 12, 15",
20" and 23" with porosity from 10
up to 60 PPI.

Tailor-made filters can be
produced as well.

Filters can be supplied with and
without sealings.

Composition:
80-82% Al,O4
5-6% SiO,
12-15% others




Ceramic Foam
Filters

www.hightech-ceram.com

SIC foam filters for
filtration of cast iron and
non ferrous-alloys

Standard sizes: 7¢, 9%, 12, 15",
20" and 23" with porosity from 10,
20 and 30 PPI. Higher porosity

available on request.

Tailor-made filters can be
produced as

Filter with round shape are also
standard:

@xH: 40x11, 40x15, 50x15, 50x20,
60x22, 70x22, 80x22, 90x22,
100x22 and 305x25 mm

Composition:
<28% Al,O5, >62% SIC
< 10% SiO,, <0,5% Fe,04




Ceramic Foam
Filters

www.hightech-ceram.com

ZrO, foam filters for
filtration of steel and steel
alloys as wll as super
alloys, based on Ni and Co

Standard sizes: from 40 x 40 x 20
mm up to 150 x 150 x 30 mm as
well as round filters from @ 40 x
20 mm up to 150 x 30 mm with
porosity from 10 and higher (up
to 60), wherby 10 PPI is used
most.

Tailor-made filters can be
produced as well.

Composition:

<1,8% Al,O5, >3% MgO,
>94% Zr0,, < 0,5% SiO,,
<0,1% Fe,O,




Balls in silicon nitride
from Saint-Gobain
Ceramics,

Cerbec®-NBD200 and
Cerbec®SN101C

are used by nearly all
manufacturers
worldwide in their ball
and roller bearings.

Furthermore, balls in
zirconia, also
including htc ®-PSZA,
are used where silicon
nitride will fail because
of fracture toughness
or corrosion.




Balls from Saint-
Gobain Ceramics are
mostly used in so-
called hybrid bearings
but also in all-ceramic
bearings.

Thees bearings are
used in nearly all
technological
applications, from in-
line skates to pumps

for liquified gas in
space shuttles, from
bearings in Formula
One to bearings in
dental hand pieces
and dental turbines.




Besides being used in
various linear
bearings, balls from
Saint-Gobain Ceramics
are not only applied in
ball screws for the
wing flap control for
Boeing and Airbus
aircraft, but also in ball
screws for machine
tools.




Bearing Balls in:

- Chrome Steel

- Stainless Steel

- Hastelloy

- Monel

- Inconel

- Non Ferrous Alloys
- Pure Metals

- High Speed Steels
- Plastics

- Stellite

- Tungsten Carbide
- Glass

Balls are available from
1 mm to 90 mm diameter

In addition to balls
In Silicon Nitride
(Cerbec®SN101C
and Cerbec ®-
NBD200) we can
supply a wide range
of balls in various
metals, metal alloys
and plastics from
the company
MetalBall ®
Technology.



Overview of non
ceramic ball
materials which we,
respectively our
principal, the

company

MetalBall ®

Technology,

can supply.

Ball Materials




Besides the products in
the business segments
already mentioned, we
are suppliers of:

grinding beads in
zirconia and alumina

grinding balls in alumina

process temperature
control rings (PTCR)

zirconia powder, with or
without sintering aid,
sprayed and unsprayed

silicon carbide grainings

refractory cements and
mortar




Services

Know-how transfer and consulting for various
ceramic materials, products and methods.

Thermal calculations and design of insulations for
fiber and other refractory kiln linings.

Kiln linings with ceramic fiber modules and low-
mass insulation bricks

Reconstruction of kiln cars in low mass for energy
saving.

Layout and design of kiln car insulations and kiln
car reconstruction and superstructures.

Sourcing of raw materials and auxiliaries for the
ceramic industry.

Selection and provision of suitable materials as
well as consulting on applications, possibilities of
use, layout and design of ceramic components.

Installation of wear protection linings.

References:

Burton, Icra, Aleris,
Carborundum, IBG,
MKM, Rosenthal,
Hutschenreuther,
Lapp, Samson,
Vetec, Flowserve,
Morgan Matroc,
KHD, Andritz,
MBM, Ecutec,
TipTop, Ceratec,
Schaeffler Group,
SKF, Bosch,
Siemens VDO,
Denso, Keramag,
Villeroy & Boch
and many others.




Participations and
Cooperations

Saint-Gobain Ceramics
Carborundum Univeral Ltd.
FCS Group

Imerys Kiln Furniture
Liphard & S6hne GmbH
Shinestone

GTA Machinery Ltd.

Estcom a.s.

- hightech ceram UK
- hightech ceram CZ
- hightech ceram BG
- hightech ceram H

- hightech ceram
India

- Benner AB (sweden)

Antesan Ankara

Testere San.Ltd. STI
(Turkei)

- Science Industrial
Firm ,Gamma“ Ltd.

((RUESIE))



Industrial

Representations

Weldstone GmbH

Hira Ceramics & Co.Ltd.
Queensberry
PadeltTherm GmbH

FCT Technical Ceramics
Industry Co.Ltd

Rave Produkte und
Dienstleistungen

We either
represent the
companies
completely or
are distributors
and suppliers of
selected
products of the
companies
listed on the left
side.



hightech ceram © —
Your First Choice

Wind energy
generator hybrid
bearing, cut open.

Besides many
activities in the field
of energy-saving we
are also a leading

supplier for flue-gas
purification and
desulphurization and
for renewable
energies.



