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Innovation:

ACERDE proposes solutions to improve
the resistance to carburization and
cracking:

-Limitation of carbon diffusion in
Tungsten and improvement of coating
adhesion on the substrate

- Increase of coating cracking resistance
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Carburization:
Small grains During high temperature exposure, carbon diffusion from the
Large cracks substrate to the W-layer leads to W,C formation “5)

e - Then, carbon atoms from the substrate react with W,C phase to
edium grains

Medium cracks form WC phase.
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->Acerde studied carburization progression depending on the
Re-barrier layer thickness
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- Barrier thickness <20um: after a short annealing at least at
1250°C, a controlled carbide layer is formed. This will reduce
unwanted carburization during use at low temperature

AP 5 W layer
. ]. A e é/ (1200°C) and high temperature (1400°C).
m‘ E el AN - Barrier thickness >25um: only W,C at 1200°C is formedy

first wall — Currently tested by
IRFM-CEA

200um

CVD W layer layer
2 Id sintered

Interface

W-Re multilayer

: there is uncontrolled carburization at 1400°C

%arbuﬁ'icz)ar:grgsmn <« Using HTCVD process developed by
=The best barrier thickness is between 20 and 25 um ; this allow first controlled carbide layer ACERDE, W-layers and Re-interlayers can be
formation which will prevent uncontrolled carbide formation during use at low temperature deposited in-situ in only one run

Cracking resistance: < The process can be applied to graphite, CFC
= Depositing several successive layers with intercooling allows to reduce thermal stresses and composite or sintered metallic substrates up
control cracking to 250mm diameter

= High temperature deposition leads to less critical crack appearance
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