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Low activation is one of the important parameters, which determine the choice of structural materials for fission and fusion reactors. The low-activation ferritic-martensitic steel (Fe-12Cr-2W-V-Ta-B) and vanadium alloys V-Ti-Cr are the favored concept for fusion first wall and blanket applications in the RF projects of the innovative nuclear systems. At the present time a range of compositions and an impurity level are still being investigated to better understand the sensitive of various functional and activation properties to small compositional variations and impurity level.

For the two types of the RF materials mentioned above (V-Ti-Cr alloys and 12 % Cr steels) (Russia technologies) the analysis of induced activity, hydrogen and helium-production as well as the accumulation of such elements as C, N, O, P, S, Zn and Sn as a function of irradiation time was performed. Materials “were irradiated” by fission (BN-600, BOR-60) and fusion (Russian DEMO-S Reactor Project) typical neutron spectra with neutron fluency up to 1021 and the cooling time up to 1000 years. The calculations of the transmutation of elements and the induced radioactivity were carried out using the FISPACT inventory code, the activation cross-section library ACDAM/ACT and the decay data library ACDAM /DEC.

It was shown that the level of impurities controls a long-term behaviour of induced activity and contact dose rate for materials. From this analysis the concentration limits of impurities were obtained. The generation of gas and solid transmutants can play a large role in changing of the properties of alloys to irradiation. Neutron-induced transmutations lead to substantial changes in elemental composition. Especially, for vanadium material the large level of solid transmutation occurs both in fission and fusion spectra. The obtained results give a complete picture about the values of induced radioactivity, dose rate, decay heat, element and gas production.

Also the results of measurements of radioactivity induced in the V, V-5Fe, V-4Ti-4Cr and V-9Ti-5Cr alloys by the BR-10 neutron spectra (Obninsk, Russia) with total neutron fluences up to 5.15x1025 n/m2 were used for testing of the ACDAM activation data library. The isotope composition, activity and contact dose rate have been calculated taking into account the chemical of composition of samples, irradiation conditions and time. The comparison of experimental and calculated data was made and the contribution of the isotopes to total activity of the samples were determined. Nuclear reactions in which long-lived isotopes are produced were considered. It was shown that V, Ti, Cr nuclei do not produce long-lived isotopes except for Sc46 which is generated by Ti. It was established that the major isotopes, which contribute to the total activity, are produced by technological impurities: Ni, Nb, W, Re, Co, Fe, Mn, Cu, Mo.
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