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Approval

Date By

2024-06-06 13:14:38 Dr. Moreno CARLOS (CIEMAT)
2024-06-13 17:29:09 Mrs. Elodie BERNARD (CEA)

TITANS - D2.2 - Issued on 2024-06-06 13:12:48 by UPM



Tritium Impact and Transfer in Advanced Nuclear ReactorS

D2.2: Samples for corrosion barriers

Disclaimer

Funded by the European Union. Views and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the
European Union orthe European Atomic Energy Community (‘EC-
Euratom'). Neither the European Union nor the granting authority can be
held responsible for them.

Rl Funded by
LN the European Union




Tritium Impact and Transfer in Advanced Nuclear ReactorS

D2.2: Samples for corrosion barriers

Table of Contents

1 Adequacy of the sputtering setup 8
2 Fabrication of Al,O; coatings 8
21 Optimization of the fabrication ProCess ... 8
2.2 Optimization of the fabrication ProCess ... 10

3 Fabrication of AIN, coatings 12
31 Optimization of the fabrication ProCess. ..., 12
311 Influence of the sputtering parameters on the morphology of the
COATINGS et a bbbt 12
312 Influence of etching on adhesion of the coating to the substrate

14

3.2 Characterization of AIN, coatings after exposure to PbLi: preliminary
FESUITS oottt ettt b st s s8R b bbb 15

4 Fabrication of SiC coatings 16
41 Optimization of the fabrication ProCess ... 16
411 Influence of the sputtering parameters on the morphology of the
COATINGS ettt b bt b enes 16

4.2 Thermal cyCling @XPerMENTS ...t saeees 18

List of Figures

Figure 1. Photography of the sputtering setup after being commissioned to
allow the deposition of multilayer coatings in planar and non-planar
geometries: a) exterior View, D) INTEriOr VIEW. ... 8
Figure 2. Cross sectional SEM Images for diverse AlO, coatings deposited by
reactive sputtering at different O flow rates: 5.30 sccm a), 10.0 sccm (b) and
TO.D SCCIM (C) crvereeeeeeeeretee ettt ettt bbbt s st s s saes s sasae 9
Figure 3. Cross sectional SEM images for diverse AlO, coatings deposited by
reactive sputtering at different pulse frequencies: 250 kHz a), 200 kHz b), 100
kHz c); all of them have been deposited at @o2=5 SCCM. ... 10
Figure 4. Measured and simulated ion-beam analysis spectra for Al,Os
coatings deposited on EUROFER steels exposure to PbLi under the

coNditioNs SNOWN IN TABIE Tt N
Figure 5. SEM cross-sectional images for the series 3 (a — ¢, 200 kHz) and
series 4 (e — g, 100 KHZ) AIN COQUINGS ... sssae 13
Figure 6. Optical micrographs of the indents caused in the DBRCi tests on
samples. The adhesion strength HF values are shown in each case................ 14
Figure 7. Photography (a) and optical microscopy images (b) of the AINy
coating surface after the COrrOSION LS. 15

Funded by

the European Union




Tritium Impact and Transfer in Advanced Nuclear ReactorS

D2.2: Samples for corrosion barriers

Figure 8. 3D topographic map of the AINy sample submitted to

POLI STATIC COMMOSION. .ttt bbb bbb 15
Figure 9. Top view and cross-sectional SEM pictures of SiC coatings
deposited on naked (100) Si substrate at diverse Ar flow rate.......ceeeeneee. 17

Figure 10. XRD patterns for SiC coatings sputtered at different &, of 40 (a),
19 (b) and 9 (c) sccm before (blue line) and after thermal cycling (red line).19

List of Tables
Table 1. Overview of the sample codes, deposition parameters, coating
thicknNess anNd AEPOSITION FALE ...t 9

Table 2. Sample code and thickness for diverse Al,Osz coatings exposure to
PbLi under stagnant conditions, at a temperature of 550 °C, for times of

4000 aNA 7000 Nt 10
Table 3. Sample code, sputtering parameters, thickness, and deposition rate

for the deposited ANy COQTINGS. ittt st ssssssanes 13
Table 4. Sample code, Ar flow rate and, bias voltage applied to the Eurofer
substrate during coating deposition and bonding layer ..., 16

Funded by

the European Union




Tritium Impact and Transfer in Advanced Nuclear ReactorS

D2.2: Samples for corrosion barriers

Abbreviation and Acronyms

Acronym Description

DBR Daimler Benz Rockwell

IBA lon beam analysis

LM Liquid metals

NRA Nuclear reaction analysis

OM Optical microscopy

PLD Pulsed laser deposition

RBS Rutherford backscattering
spectroscopy

SEM Scanning electron microscopy

SIMS Secondary ion mass spectroscopy

TPB Tritium permeation barriers

WP Work package

Funded by

the European Union




Tritium Impact and Transfer in Advanced Nuclear ReactorS

D2.2: Samples for corrosion barriers

Executive Summary

A large area sputtering setup for coatings fabrication has been adequate to
allow the deposition of multilayer coatings in planar and non-planar
geometries.

Diverse coatings (Al,Oz, AIN and SiC) have been deposited by sputtering. The
main aim was to optimize the sputtering process to achieve dense,
amorphous, pinhole free and, well adhered to the substrate coatings. The
optimization process consists on studying the morphology and
microstructure of the coatings as a function of the sputtering parameters
(Ar flow rate, partial oxygen or nitrogen flow rate, sample bias, plasma
power...). We also Investigated the Influence of a bonding layer on the
adhesion of the coatings to the Eurofer substrate.

We have ruled out continuing with the fabrication of AlO, because it has
been observed, that in these coatings Li penetrates throughout the entire
thickness in a significant amount which may be related to the large
reactivity of AlOx with Li which may lead to solid state reaction whose result
is the formation of lithium aluminate phases. Under neutron irradiation this
lithium will transmute into He and T which could have some important
drawbacks in the application of Al,Oz as TPBs both from the safety and from
the technological point of view.

We have carried out part of the optimization process for the deposition of
AINy coating and their adhesion to the substrate. One of the most dense,
homogeneous and amorphous deposited AIN, coating has been submitted
to a COES test. Prelaminar results indicate that the coatings completely
delaminated from the Eurofer substrate, which may be related, among
other factors on the Insufficient adhesion of the coating to the substrate.
Further efforts are oriented to Improve this parameter are foreseen.

We have performed part of the optimization process for the deposition of
SiC coating and their adhesion to the substrate. We have identified the
sputtering conditions, which leads to coatings with the desired properties
and well adhered to the Eurofer. We have Investigated the behaviour of
those coatings under thermal cycling concluding (from XRD data) that they
remain amorphous after the thermal cycling and well adhered to the
Eurofer. We have deposited some SiC coatings to further investigate their
behaviour as permeation and corrosion (immersion In PbLi) barriers.

Keywords

Coatings, sputtering, tritium barriers, corrosion barriers, PbLi.
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Introduction

Next generation of some key energy sources (generation 1V fission, fusion
and concentrated solar power) are requested to provide an increased overall
efficiency at acceptable costs that will require increasing operation
temperature. For that purpose, liquid metals (LM) are proposed as high
temperature heat transfer fluids, since they offer much better properties
than traditional coolants. Their main advantages are chemical stability at
high operation temperature largely improved heat transfer when
compared to conventional fluids, as well as their ability to work under harsh
environments. However, LM are highly corrosive, therefore a major issue is
the corrosion protection of structural materials in contact with them.
Moreover, in nuclear fission (generation IV) [1] and fusion reactors [2], it is also
necessary to prevent tritium leakage allowing a proper and safe reactor
operation.

One cheap and easy way to overcome the tritium leakage and corrosion
problem is to cover the steel substrate with a coating [3][4]. Such a solution
would prevent tritium leakage and improve the corrosion behaviour of the
system (coating/steel) while keeping the structural properties and low cost
of the steel. Therefore, in nuclear reactors coatings must have two different
functions: act as tritium permeation barriers and protect the steel against
corrosion.

In this project we propose to fabricate diverse type of dense, amorphous,
pinhole free and, well adhered to the Eurofer substrate coatings by
sputtering to prevent, simultaneously, tritium permeation and corrosion.

We chose sputtering as fabrication method because it is an easy control,
environmentally friendly, versatility, scalable and low-cost technique which
allows tuning the coating properties by properly selecting the sputtering
parameters and also lets improving the adhesion of the coating to the
surface which is one of the most critical points.
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1 Adequacy of the sputtering setup

During the first months the sputtering setup for coatings fabrication has
been adequate to allow the deposition of multilayer coatings. To do that a
new rotating sample holder has been designed and commissioned and two
new magnetrons have been introduced into the deposition chamber.
Moreover, a new gas inlet has been installed to allow fabricate, using
reactive sputtering, diverse nitrides and carbides. Figure 1 shows a
photography of the sputtering setup into its actual configuration. This
configuration allows the system to cover planar and non-planar geometries.
Thus, it allows covering planar but also non-planar surfaces.

Figure 1. Photography of the sputtering setup after being commissioned to allow the
deposition of multilayer coatings in planar and non-planar geometries: a) exterior
view, b) interior view.

2 Fabrication of Al.O; coatings

2.1 Optimization of the fabrication process

We have investigated the capabilities of sputtering to fabricate dense,
amorphous, pinhole free and, well adhered to the Eurofer substrate AlOy
coatings. To do that firstly we have investigated the influence of the
sputtering parameters on the morphology and elemental composition of
the coatings in order to optimize the sputtering process. For this purpose,
four series of AlO, were deposited from an aluminium commercial target in
the presence of an Ar+0O? atmosphere at room temperature with varying
pulsed DC power source parameters. In each series the total flow rate,
pressure, the target—substrate distance and the deposition power were kept
constant at 810 mbar, 13 cm and 400 W respectively, whereas the oxygen
partial flow rate(pO,) was varied from around 5 to 20 sccm. Between series,
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the power source parameters (time off, frequency) are modified.

All coatings were deposited on single crystalline (100) Si substrates, cleaned
using a sequence of washing with alkaline detergents, rinsing with water,
cleaning with isopropanol and air-drying. The deposition time was 60 min.

An overview of the sample codes, deposition parameters, coating thickness

and deposition rate is listed in Table 1.

Sample Tots Frequency Duty Voltage PO, Thickness Deposition
(us) (kHz) Cycle (\"2) (sccm) (um) rate
(%) (nm/min)
S3AIO1 29 150 56.5 252 3 546+0.04 | 91.04 £ 0.7
S3AI02 | 29 150 56.5 169 9 0.45+0.02 | 7.48 £ 0.3]
S3AI03 | 29 150 56.5 160 22 0.23+0.03 | 3.89 £+ 0.60
S3AIO1 1.6 250 60 188 5 0.50+0.03 | 839+ 050
S3AI02 |16 250 60 190 10 039+0.02 | 6,47 £0.27
S3AIO3 | 1.6 250 60 180 25 0.34+0.03 | 573+0.48
S3AIO1 1.6 200 68 210 5 0.63+0.05 | 10.47 +0.79
S3AI02 | 1.6 200 68 200 10 0.43+0.03 | 7.09 £ 0.45
S3AI03 | 16 200 68 195 20 0.39+0.07 | 657 £1.12
S3AIO1 0.4 100 95 280 5 0.37+0.06 | 6.23+1.08

Table 1. Overview of the sample codes, deposition parameters, coating thickness and

deposition rate

Figure 2 shows cross-sectional SEM images for samples deposited at
different po2 Using the same power source parameters.

Figure 2. Cross sectional SEM Images for diverse AlO, coatings deposited by reactive
sputtering at different O flow rates: 5.30 sccm a), 10.0 sccm (b) and 19.9 sccm (c)
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Compact and dense coatings are achieved at low ¢o,. INnCcreasing
the ¢o2 leads to a clear transition from dense and homogeneous
morphology to a columnar-like.

Figure 3 shows cross-sectional SEM images for samples deposited at
different pulse frequencies using the same o2 (5 sccm). It is observed that
working at low frequencies also favours the deposition of compact and
homogeneous coatings.

.

J‘/_/J

vy .
200 kHz soonm HE) - dQ,O,lgH}

Figure 3. Cross sectional SEM images for diverse AlO, coatings deposited by reactive
sputtering at different pulse frequencies: 250 kHz a), 200 kHz b), 100 kHz c); all of
them have been deposited at ¢o,=5 sccm.

Elemental composition analysis, IBA, data show that all coatings are
overstoichiometric (oxygen content of 60 at. %). No significant dependence
of the elemental composition on ¢o, is observed in the studied range,
suggesting the coatings are saturated with oxygen.

2.2 Optimization of the fabrication process

Simultaneously to the optimization of the fabrication process for AlOy
coatings by sputtering, we have characterized amorphous and dense Al,Os
coatings deposited by pulsed laser deposition (PLD) on EUROFER after
exposure to PbLi under stagnant conditions, at a constant temperature of
550 °C, for different times (4000 h, 7000 h), at ENEA — RACHEL facility [5].

Thickness Time (h) PbLi exposure Conditions
(um) temperature (°C)
S1 3 7000 550 Stagnant
S2 5 7000 550 Stagnant
S3 3 4000 550 Stagnant

Table 2. Sample code and thickness for diverse Al,O; coatings exposure to PbLi under
stagnant conditions, at a temperature of 550 °C, for times of 4000 and 7000 h.
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The PbLi exposure conditions together with the sample code
and thickness are listed in Table 1. More details about the coating deposition
procedure and coatings properties are described in references [6][7].

The elemental composition of the coatings was characterized with
secondary ion mass spectroscopy (SIMS) and ion beam analysis (IBA)
techniques. Figure 4 shows measured and simulated ion-beam analysis
spectra for the diverse coatings.

Energy (MeV)

0.1 2.5 4.8 7.2
; l o S1 Ex;laerimentél
12 S1 Simulated
1 S2 Experimental
—— 52 Simulated
1 0 - S3 E?(perimental
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@ 8- 6.7 mrgt'zw.v) 7.7
F
5 {
T 6-
2 l
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1 Channel number
o 1 T \ ]
0 500 1000 1500
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Figure 4. Measured and simulated ion-beam analysis spectra for Al,O: coatings
deposited on EUROFER steels exposure to PbLi under the conditions shown in Table
1.

In agreement with SIMS data (not shown), IBA spectra evidence the
presence of Li in all the studied coatings, distributing from the coating
surface to the EUROFER substrate along the whole coating thickness. The
Li content is larger at the coating surface and at the coating/EUROFER
interface than at any other point within the coating. Li contents of up to 14
at. % were calculated in the coating region close to coating/EUROFER
interface [8].

Under neutron irradiation, Li will transmute into He and T which could have
some important drawbacks in the application of Al,Os as TPBs both from
the safety and from the technological point of view.

Because of these results we decide to stop the fabrication of AlOx coatings,
looking for alternative materials.
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3 Fabrication of AIN, coatings

3.1 Optimization of the fabrication process

Diverse AINx coatings have been deposited by reactive magnetron
sputtering from an aluminium commercial target in the presence of an
Ar+N, atmosphere. Coatings were deposited on single crystalline (100) Si
substrates at room temperature and at a constant pulsed-DC power was of
400W. The total flow rate, pressure and the target-substrate distance were
kept constant at 80 sccm, 810 mbar, and 13 cm respectively, whereas the
nitrogen flow (en2) was varied from ~5 to ~20 sccm. The power source
parameters (frequency, time off, toff) were also varied between series. The
deposition time was 60 minutes for all samples.

Coatings were deposited on three different substrates: single crystalline
(100) Si and polished steels (HSS and EUROFER). Samples deposited on (100)
Si were used for the characterization purposes (elemental composition and
morphology), whereas those samples deposited on steel were the ones
selected to study the adhesion of the coatings to the substrate and their
resistance to corrosion.

Frequency Duty Voltage (V) Thickness | Deposition
(kHz) Cycle (um) rate
(%) (nm/min)
S3AINT 1.6 200 68 223 5 2.48+0.1 41.27+1.67
S3AIN2 |16 200 68 197 10 1.67+0.12 27.87+1.85
S3AIN3 | 1.6 200 68 188 20 0.77+0.02 12.90+0.37
S4AINT 1 100 90 275 5 2.78+0.06 46.39+0.94
S4AIN2 |1 100 90 249 10 1.90+0.04 31.60+0.65
S4AIN3 |1 100 90 232 20 0.88+0.01 14.69410.23
S6AINT 1.6 200 68 199 . 10 2.06+0.04 34.36+0.67
' (25V bias) T T
S6AIN2 | 16 200 68 203 10 2.07x0.05 29.53+0.79
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(50V bias)

202
SEAIN3 | 1.6 200 68 (75V bias) 10 1.82+0.03 30.26+0.46

Table 3. Sample code, sputtering parameters, thickness, and deposition rate for the
deposited AIN, coatings.

Prior to deposition the substrates were cleaned with alkaline detergent
rising with water, immersion in isopropanol and air drying.

As in the previous section, firstly the influence of the sputtering parameters
on the morphological and microstructural properties of the coatings was
investigated. An overview of the sample code together with sputtering
parameters, sample thickness and deposition rate, is shown in Table 3.

Figure 4 shows cross sectional SEM images for samples deposited at
different o2 at two frequencies (200kHz and 100 kHz).

200 kHz 100 kHz

_ iz e S R PRI e y

-
b) $n,= 10.0 cm\ : e) by =9.98 sccm 1um

c) bn,=19.90 sccm 1um ) ¢y, = 19.70 scom fum

Figure 5. SEM cross-sectional images for the series 3 (a - ¢, 200 kHz) and series 4 (e -
g, 100 kHz) AIN coatings
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A clear transition from columnar to a dense and homogeneous
morphology is observed when increasing on.. No significant influence of the
frequency on the coating morphology is observed.

Elemental composition data show that the nitrogen content in the coating
increases from ~ 33 at. % up to ~ 52 at. % when rising the o2 in the chamber
from 5 to 10 sccm. Increasing ¢n2 above 10 sccm, does not change the
stoichiometry but changes the morphology, promoting coating
densification.

We have studied the influence of performing argon glow discharge plasma
pre-treatment of the substrate on the coating adhesion to the substrate. For
this purpose, two samples were deposited under the same conditions
(select to obtain dense, homogeneous and amorphous coatings) on two
stainless steel (SS) 316L mirror-polished substrates. Prior to any pre-
treatment, the substrates were cleaned using a sequence of washing with
alkaline detergents, rinsing with water, cleaning with isopropanol and air-
drying. After that, prior to the coating deposition, one of the substrates
underwent an etching treatment for 30min in which an Ar+ glow discharge
was established at the substrate using a DC-pulsed bias voltage of =75V, a
frequency of 150 kHz and a pulse length of 2.9 us and an Ar flow of 40 sccm.

The adhesion is then characterized by DBRCi test. Results are shown in
Figure 6.

(a — Without etching )i B (b — With Etching)
., 4 ’ + - . : - <%

Figure 6. Optical micrographs of the indents caused in the DBRCi tests on samples.
The adhesion strength HF values are shown in each case.

Ar etching greatly improves the adhesion of the coating to the substrate
(from HF5 to HF3). However, there is still room for improving the deposition
process.
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3.2 Characterization of AINx coatings after
exposure to PbLi: preliminary results

Keeping in mind that there is still room for improvement, in the sputtering
process, one of the AINy coating (dense, homogeneous and amorphous)
were submitted to corrosion by PbLi under stagnant conditions for 336h (2
weeks) at CIEMAT. Images of the sample surface after corrosion are shown
in Figure 7.

Figure 7. Photography (a) and optical microscopy images (b) of the AIN, coating
surface after the corrosion test.

The optical images reveal a significant increase in roughness, and
apparently there is no coating left. This is further corroborated 3D
topographic map of the sample (see Figure 8), where variations in height of
~220 um indicating that the 2 um-thick coating did not survive the PbLi
corrosion test.

Figure 8. 3D topographic map of the AIN, sample submitted to PbLi static corrosion.
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4 Fabrication of SiC coatings

4.1 Optimization of the fabrication process

Si coatings were deposited on (100) Si and on polished Eurofer substrate.

Three series of SIiC coatings have been deposited by sputtering under
diverse deposition conditions. In all of them, SiC coatings were deposited by
RF magnetron sputtering from a pure (99.95%) SiC commercial target at a
plasma power of 300 W and, at room temperature. A summary of the
sample codes and deposition conditions is illustrated in Table 4.

Sample ®Ar (sccm) Bias voltage Bonding
(v)
S1SiCl n2 0] No
S1SiC2 593 0] No
S1SiC3 39.6 0] No
S1SiC4 18.9 0] No
S1SiC5 9.6 0] No
S2SiCl 18.9 0] No
S2Sic2 18.9 0] Yes
S3SiCl 39.6 30 Yes
S3SiC2 39.6 60 Yes
S3SiC3 39.6 90 Yes

Table 4. Sample code, Ar flow rate and, bias voltage applied to the Eurofer substrate
during coating deposition and bonding layer

In the first series, SiC coatings were deposited directly on naked substrates.
In this series, the Ar flow rate (®ar) was varied from 18.9 sccm to 112 sccm to
study their influence on the sample morphology and microstructure. Figure
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9 shows top view and cross-sectional SEM pictures of the
deposited SiC coatings.

9.6 Ar sccm

18.9 Ar sccm 18.9 Ar sccm

39.6 Arsccm

59.35 Ar sccm 59.35 Ar sccm

112 Ar sccm 112 Arsccm

Figure 9. Top view and cross-sectional SEM pictures of SiC coatings deposited on
naked (100) Si substrate at diverse Ar flow rate.

A transition from homogeneous to columnar morphology is observed with
increasing oa. Homogeneous coatings are obtained at @A < 60 sccm (5.5x10-
3 mbar).
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In the second series, the aim was to investigate the influence of

having a bonding layer in the adhesion of the coating to the substrate. To
do that oar was fixed at 18.9 sccm and a Ti bonding layer with a thickness of
~20 nm was deposited on the bare HSS substrate. Immediately after that
the SiC coating was deposited in the same chamber. A clear improvement
in adhesion from HF5 to HF1 is observed when a Ti bonding layer is used.

In the third series, the influence of the sample bias on the morphology and
microstructure of the coating was investigated. To do that @, was fixed at
39.6 sccm and the bias of 30, 60 and 110 V was applied to the substrate
during the SIiC coating deposition. In this series a Ti bonding layer with a
thickness of ~20 nm was deposited before the deposition of the SiC coating.
These samples are under investigation.

4.2 Thermal cycling experiments

The stability of the samples under thermal cycling was Investigated. To do
that, SiC coatings deposited by RF magnetron sputtering at a plasma power
of 300 W, at room temperature and, at several @, (40,19 and 9 sccm) were
subjected to 50 thermal cycles up to a temperature of 450 °C. This
temperature was selected because of two reasons. On the one hand it is
similar to that expected in the BB location, on the other it is low enough to
avoid any change in the Eurofer steel. Each of thermal cycles consists of a
heating up and a cooling down phase in which the temperature was
increased from 150 °C to 450 °C and vice versa. In the warm up phase, the
rate was 22 °C/min and, in the cooling down 67°C/min. The thermal cycles
were carried out in Ar at a pressure of 0,8 bar. The morphological and
microstructural properties of the samples as well as, the adhesion of the
samples to the Eurofer substrates were Investigated prior to and after
thermal cycling by means of, SEM, XRD and nanoscratch, respectively.
Figure 10 shows XRD patterns for SIiC coatings sputtered at different @, For
comparison diffraction peaks corresponding to a-Fe and Hex SiC phases
have been Included in this figure.

These data evidence that either the spectra for the as-deposited or those for
the thermally cycled coating do not present any diffraction maximum,
which indicates their amorphous character.
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a) 9.6 sccm b) 18.90 sccm c) 39.60 sccm

Normalized Intensity (a. u.)

Normalized Intensity (a. u.)
Normalized Intensity (a. u.)

20 30 40 50 60
20

70 80

Figure 10. XRD patterns for SiC coatings sputtered at different &, of 40 (a), 19 (b) and 9
(c) sccm before (blue line) and after thermal cycling (red line).

Prelaminar nanoscratch results indicate no deterioration of the adhesion of
the coating to the substrate after thermal cycling.

Conclusion

A large area magnetron sputtering setup has been adequate to allow the
deposition of multilayer coatings in planar and non-planar geometries as
well as, several nitrides and carbides when used in the reactive mode
configuration.

We have ruled out continuing with the fabrication of AlO« because it has
been observed, that in these coatings Li penetrates throughout the entire
thickness in a significant amount (up to 14 at. % according to IBA data).
Under neutron irradiation this lithium will transmute into He and T which
could have some important drawbacks in the application of these coatings
as TPBs both from the safety and from the technological point of view.

We have carried out part of the optimization process for the deposition of
AlIN, coating and their adhesion to the substrate. Further work Is needed to
achieve dense, amorphous, pinhole free and, well adhered to the substrate
coatings. In particular, we are going to focus on Improving the adhesion of
the AIN, coating to the Eurofer so far, based on DBRCi data, we have only
achieved HF3 adhesion.

We have carried out partially the optimization process for the deposition of
SiC coating and their adhesion to the substrate. We have Identified the
sputtering conditions, which leads to coatings with the desired properties.
These coatings have been demonstrated to remain amorphous and well
adhered to the Eurofer substrate after thermal cycles. Further research on
their behaviour as permeation and corrosion (immersion in PbLi) barriers is
going to be performed.
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D2.2: Samples for corrosion barriers
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