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Qualification of EUROFER97: NEEDS & APPROACH

Component Operational Material Codification

conditions Characterization

Design

* Property Handbook
* Design Rules
« Code Update

» Mechanical
* Physical
* Chemical

» Temperature
» Stresses
* Displacement damage

* Loads
* Performance

( < i @
’13‘\‘%‘ {f ] o © Damage in materials
l]‘“‘“( \&\ﬁ [ Embrittlement
" l]‘ \\‘\\\\\\‘ s il | ' @. -4 Creep
Ferritic- |\\| ® _,"/J. oo Fatigue
Mar?ensnlc.?'teel &% S o, Combination of
HHEEIE & el @, _ @ damage modes
(Breeder) ¢ / A Dosgn and Corminuction Swies Sor Machavcal
p Severity of irradiation T,
- High temperature, damage measured by dpa s W
‘ o mechanical loads and ° ITER™ 2dpa

. . .. « DEMO 20-50 d
irradiation damage pa

1. Qualification of EUROFER97 to cover ITER TBM needs: existing gaps, update RCC-MRx, validate Design Rules
2. Qualification of EUROFER97 beyond ITER TBM needs: high dpa, possible update/development of Design Rules
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*Non-irradiated base metal: ratcheting, IPFL, fatigue, fracture toughness, creep (partial),
creep-fatigue (partial). Partial properties for welded joints and irradiated base metal

Scope/Cost/Time of TBM programme

* Objectives:

Start-up TBM Mechanical properties for preliminary design of the two TBMs for ITER within normal operation* Highest DEC 2023

Full TBM Extended characterization of base metal and welds (non-irr.) required to design and assess the operational  High DEC 2025
domain of TBM outside normal operation

Beyond ITERTBM  Extended integration of EUROFER97 in RCC-MRXx for all damage modes (incl. irradiation). Possibly part of Medium 2029

properties relevant to DEMO conditions

Completion for all | Base metal Cost of program on Cost of irradiation:

TBMs desig n base metal: 5,485k€ . (ﬁ(’;"fD':"'\ETTE‘;L) 3,178 k€

1.194 k€

justification

Basic (non-irrad.) 2019-2024 2023-2026
characterization (except
creep)
Neutronirradiation 2019-2023 2023-2026
Post-irradiation 2021-2025  2026-2027 Cost of program on
characterization Cost without welds: 5,431ke
irradiation: 7738k€
sckcen 3
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Roles & Responsibilities within TBM programme

(EUROFER97)

* Implementing Consortium:
* France, Hungary, Spain, United
Kingdom, Germany, Belgium, Italy = @ ?\\
* Resources:
« 873 PM Full Time Equivalent personnel

° Dmitry Terentyev
 Hardware & Consumables: 2020 k€ SCI\ cen e Project Lead
* Irradiation & PIE: 2350 k€ Pierre Lamagnere
« F4E Material Datafile Expert ]

EUROfusion  Gerald Pintsuk (WP-MAT)

Giacom
EUROfusion Res

-

* Results: forintegration
in RCC-MRx

\

o Aiello
ponsible Officer

<&
<

FUSION

FOR

ENERGY
* Specs:TBM

engineering design
(design description,
load specs),
manufacturingfile
(welding procedures)

*  EUROFERO7 products

& welded joints

 Supply of EUROFER97
* Review & Validation

Q

arlsruher Institut fiir Technolol

Cree L i i
Design Rule L Fraﬁturg - p Design Rules Design Rules
mechanics atigue i -Fati
Fatigue 9 . Fatigue Creep-Fatigue
- Creep-Fatigue Fracture
reep Fracture mechanics
mechanics
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Current Status & Next Steps

Status on AUG 2022:
« Base metal characterization: Work Breakdown Structure (WBS) is defined, Material is distributed, Tests are ongoing, RCC-MRx update s
planned for 2025

» Base metal irradiation: WBS is defined, irradiation programmes are launched (Belgium and Hungary), PIE is under preparation
*  Weldments characterization: WBS is under preparation, Fabrication s in progress, Tests & Irradiation will be launched in 2023
Next Steps (for 2022-2025):

« Development of Fusion-dedicated standard forthe Small Specimen Test Techniques (SSTT) -> critical for mining material properties in
irradiated state

* Preparation of the next update of RCC-MRx for2025

RCC-MR 2007

RCC-MRx 2018

e Complete properties 1st TBM
* First irradiation data design justification

e Eurofer was not

codified
e Introduction of Eurofer e Properties group A3.19AS * Irradiation data consolidated
(1RPS/ plates and was completed e Design rules validated
associated A3.19AS) e Creep data, fracture
¢ Physical properties, Basic mechanics data
data
\ J

__J
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Copyright © SCK CEN

PLEASE NOTE!
This presentation contains data, information and formats for dedicated use only and may not be communicated, copied,
reproduced, distributed or cited without the explicit written permission of SCK CEN.
If this explicit written permission has been obtained, please reference the author, followed by ‘by courtesy of SCK CEN'.

Any infringement to this rule is illegal and entitles to claim damages from the infringer, without prejudice to any other right in
case of granting a patent or registrationin the field of intellectual property.
SCK CEN
Belgian Nuclear Research Centre

Foundation of Public Utility

Registered Office: Avenue Herrmann-Debrouxlaan 40 — BE-1160 BRUSSELS
Operational Office: Boeretang 200 — BE-2400 MOL
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