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Abstract 

Reactor pressure vessel steel welds are affected by irradiation during operation. The 

irradiation results in nanometre cluster formation, which in turn affects the mechanical 

properties of the material, e.g. the ductile-to-brittle transition temperature is shifted to 

higher levels. In this study, cluster formation is characterised in high Ni (1.58 %) low Cu 

(0.04 %) steel welds identical to Ringhals R4 welds, using atom probe tomography in 

both surveillance material and in material irradiated at accelerated dose rates. Clusters 

containing mainly Ni and Mn, but also some Si and Cu were observed in all of the 

irradiated materials. Their evolution did not change drastically during irradiation; the 

clusters grew and new clusters were nucleated. Hence, both the cluster number density 

and the average size increased with irradiation time. Some flux effects were observed 

when comparing the high flux material and the surveillance material. The surveillance 
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