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The Situation

A tremendous effort is being done worldwide to further
develop nuclear fusion technology. Today’s challenge
is to find new or improved plasma-facing materials for
first wall protection of the fusion containment.

Due to their unique physical properties, tungsten (W)
and boron-carbide (B4C) are candidate materials for
lining large areas of a next generation Tokamak:

» Tungsten exhibits favorable thermomechanical
properties, such as high thermal conductivity evenb
at very high temperatures with relatively high
mechanical strength. Further, tungsten is a high-Z
material, has the highest melting point and the lowest
vapor pressure of all metals.

» Boron-carbide is being intensively studied as an
alternative low-Z protection of first wall parts.

A major disadvantage of both materials is the great
difficulty in processing these brittle materials into a first
wall lining.

Our Solution

Sulzer Metco is a pioneer in using the thermal spray
technology in vacuum or under inert atmosphere to
process refractory metals and other highly specialized
materials.

Participating in several joint programs with worldwide
research institutes and component manufacturers, we
are contributing with leading edge technology to solve
fundamental problems in first wall protection, for example:

» Tungsten coatings to protect plasma facing graphite
and metallic parts, offering a low sputtering yield and
withstanding pulsed heat loads up to several MW/m?2.

* B,4C coatings with a thickness of up to 0.5mm on
various substrates to reduce contamination of the
plasma.

» High-emissivity ceramic coatings to improve the
cooling performance of radiation absorbing
components.

» Ceramic coatings for electrical insulation.

Plasma facing tiles in a fusion containment



©Sulzer Metco 2003

SUME®SHIELD W

is a vacuum plasma sprayed pure
tungsten coating suitable for the
protection of plasma facing
components with a high-Z
material. Our process is a cost-
efficient way to coat components
with a large variety of sizes and
geo-metrical complexities, as well
as substrates such as carbon-
base materials or metallic alloys.

SUME®SHIELD BC is a vacuum
plasma sprayed boron carbide
(B4C) coating for the protection
of plasma facing components
with a low-Z material. With an
optimized processing technology
we master the mismatch of
thermal expansion coefficients
between the ceramic B,C and
various substrate materials.

SUME®SHIELD RC
coatied part

SUME®SHIELD AC
coated parts

SUME®SHIELD W with a thickness of
5 mm is requested to protect water-
cooled elements of the divertor chan-
nel in the new generation of the ITER
fusion reactor

SUME®SHIELD BC coating on a
graphite tile for the RFX Tokamak
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SUME®SHIELD W with a thickness
of 500 um on graphite tiles was suc-
cessfully tested with pulsed heat loads
up to 10 MW/m?

SUME®SHIELD BC coating used on
the inner faces of a toroidal pump
limiter element in combination with a
composite material on the outer side
of the element

SUME®SHIELD RC is a ceramic coating with a
high emissivity. This coating strongly improves
the coo-ling performance of metallic radi-ation
absorbing components. Special processing gua-
rantees proper adherence and vacuum compa-
tibility in respect to impurities and out-gassing

behaviour.

SUME®SHIELD AC is used for electrical insulation,
where high ohms and low capacitive resistance
is required, e.g. for antennas. The special features
are the copper coating on top of the insulating

alumina resulting in a lowest possible capacitive

resistance.

Sulzer Metco is a world leader in surface engineering and materials using thermal spray and other advanced
coating technologies, offering a complete portfolio of surface technology solutions, products, and services.
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