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For more Economy and
Process Reliability

Advanced Ceramics for Mechanical Engineering

CeramTec

THE CERAMIC E X PERTS
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The Experts for Technical Ceramics
in Mechanical Engineering

With over a century of developmental experience
and application expertise, CeramTec is a leading global
manufacturer and producer of advanced ceramics.

CeramTec advanced ceramics enable safe process
control, reduce emissions and ensure responsible use
of resources in many areas of industry, process engi-
neering, equipment, machine and plant engineering.

Technical ceramics components developed and produ-
ced in the Mechanical Applications Division set stan-
dards in industrial applications — whether in forming,
chemical or environmental technology or precision
engineering.

They make a decisive contribution to increasing the
operating life and performance capability of machines
and systems, especially in situations where customer-
specific problems, aggressive media and high tempe-
ratures play a role.

With over 3,600 employees worldwide and production
sites and subsidiaries in Europe, America and Asia,
CeramTec is present around the globe as a manufac-
turer and supplier.
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Ceramic Expertise: The ideal
Solution for every Application

CeramTec's current portfolio comprises well over
10,000 different products, components and parts
made from technical ceramics, along with a wide
variety of advanced ceramic materials.

In forming technology CeramTec advanced ceramics
can handle even the most extreme stress conditions,
delivering wear-optimized and especially economical
performance.

In welding technology advanced ceramics from
CeramTec minimize wear and increase tool life.

For special parts and applications custom-tailored
advanced ceramics from CeramTec secure an enor-
mous competitive advantage because no other con-
ventional material is as wear, corrosion or tempera-
ture resistant.

Products and solutions for mechanical
engineering

e Centering pins

e Component reinforcement

e Customized and special parts

e Forming tools

Light-weight design reinforcement
e Metal matrix composites (MMC)
MIG/MAG gas nozzles

e Navels

Technical cutters

e Textile machinery components

e Tube forming

Welding rollers and tools

Wire drawing tools
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Seriously Tough:
Zirconium Oxide ZrO,

Zirconium oxide is highly resistant to crack propaga- e High thermal expansion ( =11 x 10-%/K, similar
tion. Zirconium oxide ceramics also have very high to some types of steel)

thermal expansion and are therefore often the mate- e Excellent thermal insulation/low thermal

rial of choice for joining ceramic and steel. conductivity (2.5 to 3 W/mK)

e Very high resistance to crack propagation,
high fracture toughness (6.5 to 8 MPam'?2)

e Ability to conduct oxygen ions (used for the
measurement of oxygen partial pressures
in lambda probes)
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Can even withstand Shock:
Silicon Nitride Si_N,

Silicon nitrides feature an excellent combination of
material properties. They are nearly as light as silicon
carbide, but their microstructure gives them excel-
lent thermal shock resistance and their high fracture
toughness makes them resistant to impacts and
shocks.

e Very low density (3.21 g/cm3)

e Very high fracture toughness (7 MPam'?)

® Good flexural strength (850 MPa)

e Excellent thermal shock resistance: high thermal
stress parameters (569 K)

* Maximum operating temperature in an oxidizing
atmosphere: 1,300°C

e Maximum operating temperature in a neutral
atmosphere: 1,600°C
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Material with Substance for any
Challenge: Aluminum Oxide Al O,

Alumina in its various levels of purity is used more
often than any other advanced ceramic material.
CeramTec offers a wide range of material types with
different property profiles that can be adjusted via a
targeted matrix design.

e Excellent electrical insulation (1x10" to
1x10" Qcm)

e Medium to extremely high mechanical
strength (300 to 630 MPa)

e VVery high compressive strength (2,000 to
4,000 MPa)

e High hardness (15 to 19 GPa)

e Moderate thermal conductivity (20 to 30 W/mK)

* High corrosion and wear resistance

* Good gliding properties

e Low density (3.75 to 3.95 g/cm?)

® Operating temperature without mechanical
load 1,000 to 1,500°C

e Bioinert and food compatible
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Can withstand toughest Conditions:
CeramTec Advanced Ceramics

Withstanding even the toughest conditions requires tions of the future. These materials can withstand
material with substance. Ceramic materials such as virtually anything: Their high wear, corrosion and
alumina, zirconium oxide, silicon nitride or silicon temperature resistance makes them the perfect

carbide are the cornerstone of our innovative solu- choice everywhere other materials reach their limits.
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In Top Form with
Technical Ceramics

Stress conditions and extreme wear: Technical cera- Tools for mechanical forming
mics are often far superior to other materials in these e Drawing, bending or widening
conditions and help form metals in every process ¢ No cold welds
step for enhanced performance and cost-effective- e High wear resistance
ness. e High chemical and thermal resistance
¢ Improved surface quality and dimensional
accuracy

¢ Vastly extended service life
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Wire drawing tools with optimized

ceramic surfaces

e Forming rolls, cones and drawing discs

e Large drawing rings, forming rings and
large components

e Solid ceramic or ceramic/metal composites

e Carbide-coated drawing tools

¢ Auxiliary tools: guide rolls, guide elements,
nozzles, eyelets

e Exact particle size definition in the ceramic
surface material
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FORMING APPLICATIONS

¢ Increased contact area with cobblestone

pattern thanks to a finely polished surface

e Constant torque levels yield consistent

wire thicknesses

e Prevention of damages to coated wires
e Prevention of wire breakage
e Low maintenance costs and extended

maintenance intervals

e Extended machine service life
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A perfect Union
with Technical Ceramics

CeramTec has developed the ideal silicon nitride ce-
ramic for use in the welding process. The outcome:
welding process components featuring remarkable
hardness and wear resistance, and very high tempe-
rature and chemical resistance. They vastly extend
service life, reduce overall retooling times, extend
machine running times and enhance end-product
quality.
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Tools for the welding process

Gas-pressure sintered advanced ceramics Si;N,
SL200B/BG

Extreme hardness and flexural strength

High thermal shock resistance and temperature
resistance

Superior electrical insulation

Reduced cold welding and no welding spatter
adhesion

High tensile strength and compressive strength
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WELDING TECHNOLOGY

e Welding rollers for longitudinal pipe welding:
20 to 30 times longer service life compared to
steel rollers

¢ Welding pins for projection welding: 5 times
longer service life compared to zirconium oxide

e Gas nozzles for use in MIG/MAG welding in solid
ceramic or as threaded caps
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Special Forces made from
Technical Ceramics

CeramTec develops and delivers custom-tailored so- possible to realize completely new applications and
lutions made from technical ceramics everywhere further optimize existing systems. As a pioneer in the
conventional equipment, systems and mechanical field of technical ceramics, our aim is to further ex-
engineering materials reach their limits. Their high pand the application and development potential of

wear, temperature and corrosion resistance make it these materials.
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Customer-specific special parts

e Replacement for conventional materials

e Solid ceramic solutions or ceramic/metal
composites

e Ceramic and application-specific design
and construction

® Process optimization for improved wear,
tool life or maintenance intervals
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SPECIAL PARTS AND APPLICATIONS



REMEKS:

BIRFRERAFE

ERRENBEABWE, BRRATEEE, EEFER
TEMABMEERL, HESISZEMNL, EEATA
REEART G EMARRIEERRE:

s AEXRMMMAEN

o TEFEROMT 4

o MULFEMmME

o EREME

o fiffr, ENTRMRE

s MWFEMW, BEEYFEMGE

o RGN, NREES

s MBE

o MBI

SRIBREMPETETERBEKE, HEFHRBA
TR BV T RN, XLt ESREARNE
EMBIOR AR AR BE. EARRGUE, SEAMEM AR
AR ME, XLEGEHBHE: "ETWY, BT, EiY
T, SEREARETWIARNM TEIT.

Decisive Advantages:
CeramTec Advanced Ceramics

At CeramTec, advanced ceramics — also known as
technical ceramics — are manufactured from a variety
of ceramic materials whose properties have been
synthetically optimized and matched to suit various
technical applications. Examples of these specific
properties include:

e Heat conductivity and shock resistance

e Hardness and wear resistance

e Chemical resistance

® Piezo-electricity and dynamics

e Fracture resistance and pressure stability

e Corrosion resistance and biocompatibility

e Electrical insulation and dielectric strength

e Temperature resistance

e Thermal insulation

These properties make it possible to use technical
ceramic materials where metals or plastics do not
ideally fulfill existing requirements or where new
challenges cannot be overcome with conventional
materials. This gives technical ceramics an edge in a
number of different applications: in the automotive
industry, in the field of electronics, in medical engi-
neering applications or in general equipment and
mechanical engineering.
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CeramTec

T H E C ERAM E X PERTS

CeramTec GmbH
CeramTec-Platz 1-9
73207 Plochingen
Germany

CeramTec Suzhou Ltd.

RE BN T EX #h #4285
Suzhou Industrial Park

215026 Suzhou City, FE
FB1E: +86 512 62620970
sales@ceramtec.com.cn

WWWw.ceramtec.cn
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