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ABSTRACT Reduced activation ferritic/martensitic steels (RAFMs), such as F82H, are the primary near-term candidate for ITER test
blanket modules as well as components of the fusion DEMO reactor. In this study, the effects of electro-slag remelting (ESR) on low
cycle fatigue (LCF) property for F82H steel were investigated. Increased concentrations of Ta rich oxides, such as TaOx and
TaOx-AlO3, have been correlated with a reduction of the LCF property of F82H, as they have been detected at higher levels at crack
initiation points and fracture surfaces. Their presence in the steel was observed to have a direct effect on fatigue lifetime. The higher
total strain range, Ae, = 1.0%, of ESR processed F82H was observed, and it was found that the number of cycle to failure (/V;) was
about twice that of conventional F82H. It was revealed that ESR processed F82H exhibited an improved fatigue lifetime due to the
removal of Ta rich oxides.

Key words Reduced-activation ferritic/martensitic steel( % =-A} 3} #]2}o] E/ul 2 €l A}o]| E 1), Low cycle fatigue( A Alo] 2 1
2), Inclusion(7] A &), Ta-oxide(§He = At3}HE), Electro-Slag remelting( Y @ E 2 &2 71 2| -&-3])

Nomenclature Ag, . plastic strain range, %

NN, :numbers of cycles to failure, cycle

o, : peak tensile stress, MPa

Ag, : total strai , % :

e, © total strain range, % subscript
Ae, @ elastic strain range, %

TBM  : test blanket module

RAFMs : reduced-activation ferritic/martensitic steels
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EDS : energy dispersive spectrometer
ESR : electro-slag remelting

Ta :tantalum

Ti :titanium
O  :oxygen

V  :vanadium
Al :aluminium

NaCl : sodium chloride
Cr :chromium

N :nitrogen
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Fig. 1. Schematic diagram of an ESR process
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Table 1. Chemical composition (wt. %) and heat treatment

conditions
F82H-IEA F82H-ESR

C 0.09 0.09
Cr 7.84 8.2
W 1,98 2.0
\% 0.19 0.2
Si 0.07 0.09
Mn 0.1 0.44
Ta 0,04 0.019
S 0.001 0.0009
Ti 0,004 <0.002
Al 0.001 0.003
N 0.007 0.020
o) 0.0074 0.0027
B 0.0002 0,0005

* Heat treatment conditions

(1) F82H-IEA :
— Normarizing 1040°C X 38min
— Tempering 750°C X 60 min
— PWHT 720C X 60 min

(2) F82H-ESR :
— Normarizing 1040°C X 60min
— Tempering 750°C X 90 min
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Fig. 3. SEM micrographs of a single phase inclusions (a,c) and composite inclusions (b,d) in F82H—IEA steel and F82H—-ESR
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Fig. 4. Size distribution of the inclusions in F82H—IEA steel and F82H—-ESR steel
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