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1. Develop joining methods for
silicon carbide-based
ceramics and composites

2. Establish standard test
methods for determination

of joint strength under shear 1
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Joining material Starting products Joining Atmosphere Joining material 530 °C,

Pressure 20 dpa
[MPa] 350 days
Glass  CA Ca0, Al, O, 1480 O 10 Ar 12Ca0.7Al1203; 3Ca0.Al203
ceramics

400 . .
s S O Unirradiated
350 OAK [ B 530°C, 20dpa
© 300 NE:}ES E l Fracture surface
% J: joint plane
— S: substrate
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CA glass ceramic is at present, one of |Z A e S and S o
the very few pressure-less and S T I | s
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neutron resistant joining material 2 I l
tested up to 530°C, 20 dpa, with 1
unchanged mechanical and structural f ——
- Pressure-
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SiC/SiC joining for cladding applications

— surge of interest for LWR applications

(O LTROWT oRE

INNOVATIVE CLADDING
MATERIALS FOR ADVANCED
ACCIDENT-TOLERANT
ENERGY SYSTEMS

Coordinated by Konstantza Lambrinou SCK-CEN, Belgium o4 TROVAT’R =
now Huddersfield Univ., UK S

WP3. Joining of ATF clads & testing of jointé/wélds

https://www.iltrovatore-h2020.eu/
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i-2 Ik selected ATF cladding material concepts in

an industrially relevant environment, i.e.,

under neutron irradiation in PWR-like water

(BR2 research reactor, SCKeCEN)

fuel cladding V'

= SiC/SiC Composites as
= Advanced Accident Tolerant Cladding Materials
— Compared to Zr-based alloys: (: —®
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o * -~1000x slower steam =
‘6‘, oxidation kinetics to very —
s’ high temperatures (~2000°C) =n
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Q * Joining chemical vapor infiltrated SiC/SiC composite at
1600 °C.
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CEA (France)

POLITO pressure-less joining by
Silica-Alumina-Yttria based glass-
ceramics

CTE (400-700°C)=5.49 10° °C'!

Joining process: 1375°C 20 min,
1235°C for 1 hour

laser heam
(wiave length: 840 nm)
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Successful
pressure-less SAY
joining of SiC/SiC
from:

* |AE-Kyoto
Univ.(Japan)

 NITE
Corporation
(Japan)

Low-vac, BED-C 15KV

CEA (France)
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-Static autoclave test at 330°C in PWR . LWR resistant joints
. . . water chemistry + N, — 14 or 30 days Pressure-
SAY JOINED SiC: conventional heating Loop test at 330°C in PWR water - _
chemistry + H, — 30 days less&Localized
BefOre autOC|ave After autoclave - 45 cc/kg H, for SiC materials heating/coating

A0 T HI . h'vam )
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X-Ray Computer Tomography

Laser And Arc Welding, Laser Heat
Treatments on Surfaces, Resistance Spot
Welding, FEM Welding Simulation; Friction
Stir Welding
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SiC/SiC joining for cladding, .
applications at:

Torsion Test System

Axial-Torsional Fatigue Tests, Very-
High-Cycle Fatigue

Impulse Excitation
Infrared Thermography

o«

Technique

and

Air and Vacuum Furnaces

Field Emission Scanning Electron
Microscopy with EDS and EBSD/optical
microscopy
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Virtual Tour:
https://lyoutu.be/bS
f5082hDY

Web page:
http://www.j-tech.polito.it/
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