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• The current status of the material property handbook for a structural design using Japanese

reduced activation ferritic/martensitic (RAFM) steel F82H was summarized. In particular, the

details of the material strength standards newly determined based on statistical data are shown.

 The key structural parameters, e.g., time-dependent/independent design stresses and fatigue

design curves, were determined following the French structural design code RCC-MRx.

 Under the Japan-U.S. collaboration, tensile data were newly added to the benchmark heavy

irradiation up to 80 dpa, as a critical input in the intermediate C&R in Japan.

• The status of structural material data and the near- and long-term issues were clarified by the

evaluation using the attribute guides.

• Several structural design approaches which were newly introduced and extended to cope with

the structural design issues under the complex environmental conditions peculiar to the DEMO

were noted with the initial R&D results.

 The multi-axial loading condition due to the complexity peculiar to the DEMO reactor as well as

the coolant compatibility and the irradiation effect is mentioned. It is necessary to propose the

basic concepts for handling these events step by step.

 For instance in this paper, the multi-axial fatigue-creep using the modified universal slope method

and the brittle/ductile fracture approaches are explained.

• The future work needs to address on the integration of microscopic irradiation effects to

macroscopic evaluation of structural integrity.

ABSTRACT ASSESSMENT OF F82H MPH BY ATTRIBUTE GUIDES

• DEMO in-vessel components need to show sufficient structural integrity not only under normal

conditions but also under accident conditions.

• It is necessary to complete the conceptual design without any experimental verification in the

14 MeV fusion at least at the timing of Japan's intermediate C&R in the mid-2020s, which will

deliberate on the decision to move to the engineering design phase of the DEMO reactor.

--> Basic strategy = Fission reactor irradiation data + modeling & simulation

• It is also necessary to establish a reasonable logic (e.g., fusion in-vessel structural design

criteria) to show the design feasibility specific to DEMO in-vessel components.

--> To be discussed in BA Phase II (2020-2025) to provide a draft guideline

INTRODUCTION

TIME-INDEPENDENT MATERIAL STERNGTH STANDARDS

TIME-DEPENDENT MATERIAL STERNGTH STANDARDS

IRRADIATION EFFECTS

RECENT UPDATES OF F82H MPH

•The material strength standards were updated with increased statistical data.

•Status of MPH with the near- and long-term issues was clarified with the attribute

guides.

•Several structural design approaches were newly introduced to consider non-

proportional multi-axial loading and brittle/ductile fracture of the structure.

•Important to integrate microscopic irradiation process to macroscopic structural

design toward practical DEMO design
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• Weibull stress concept 

to evaluate the effect 
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fracture 
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