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Introduction

Tokamak reactor efficiency is improved by operating at higher temperatures, and the D-T fusion reaction produces a hjgh flux of .1?CM?\;
neutrons. These two factors produce an incredibly demanding environment for materials to withstand. S‘mce the slryc?urd! comDOf:/”duJO
~reactor will be either life-limiting or very expensive to replace, it is essential that the materials used are rgsmlanl to raQ|at|on—|nduc¢|9d ?r (ﬂ;lnm/gi
- and to creep at high temperature and high stress. Oxide dispersion strengthened (ODS) steels are can;hdates for Ius!on structural ma eru:c?ae

fine dispersion of Y,0,-based nanoparticles (radius <5 nm, number density ~10%%-102° m~ [1]) provide effective sinks for’ngulrofrl Cs [d .
defects and can strongly pin dislocations, resulting in excellent high temperature creep resistance and r_nuch slqwer accumulation of ra ldarl]o -
induced damage. To ensure the best material is selected to construct reactors in the near future (e.g., STEP), itis important to understand how
the microstructures and properties of ODS steels change when exposed to high temperatures for prolonged periods.
|
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Bofore heat treatmont Experiment overview :

The Vickers hardness (HV5) of 21 different ODS steel samples were measured to investigate the
effect of heat treatment on their mechanical properties. Some microstructures were analysed using
scanning electron microscopy (SEM)
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Sample Details (Wl%Y,0, — heat treatment)
Results Conclusions
It is evident that the Y,0, content is the most - Y,0, content affects hardness significantly
important factor for determining hardness. The as- more than heat treatment parameters.

received samples also appear softer than all the
heat-treated samples of the same composition.
This could be due to the formation of (Fe,Cr),W
(Laves phase) at the grain boundaries. TiO Is also

+ (Fe,Cr),W Laves phase forms on thermal
ageing, which hardens the material.

+ TiO volume fraction remains low after heat
treatment.

Titanlum (T1) map aftor hoat troatment present at grain boundaries, but the proportion 3
doesn't change noticeably after ageing. There isno  * Eﬁejl‘ of the different heat treatments
clear correlation between hardness and the heat used s unclear.

treatment used.
Suggestions for future work

Though the presence of the W-rich Laves phase * Investigate Laves phase formation:

doesn't have as great of an effect on hardness as + SEM imaging of 1 week and 600/650°C

Y,0, concentration, it could promote Intergranular samples. Does it form quickly and

fracture which would decrease the ductile-brittle salurate?

transition temperature (DBTT). Neutron irradiation

could also significantly impact how the Laves

phase nucleates and grows,

+ Carry out the same experiment on
alloys with lower W content.

+ Vickers Indenlation of samples with longer

Raforencon heatl treatments,
(1] 8. Uknl, N, Gono-Horl, 8. Ohtsuka, *Oxido Dispoerslon Strongihenod

Stools” In Comprahenaive Nuoloar Matarinls 2nd odition, vol. 3, Elsovier LId ., * Chafpy Impacl leS"ng Of all treatments to
ch: 3 800, 3,00, pp, 266-02 investigale DBTT and fracture properties.
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