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Samples for mechanical tests were prepared from niobium of technical purity and have form of plates
(10x3.5x0.3 mm) with grain size from 2 to 100 urn. Neutron irradiation was carried out at the reactor WWR-K to the
fluenceof2-1022n/m2(E>0.1 MeV).

Tests on uniaxial tension at 293К were performed at the facility, evolving Calvet's microcalorimeter and minia-
ture rapture machine. The developed technique enabled to record heat effects just during the deformation process. As
experimental results the characteristics of strength and ductility were defined, as well as values of the latent energy
Ej.accumulated in material in the process of its deformation up to the moment of destruction.

It was found that irradiation of niobium with large-grain structure by neutrons leads to increasing of strength
characteristics (yield strength a 0 2 changes from 130 to 210 MPa, time-resistance сть from 200 to 230 MPa) and de-
creasing of ductility from 36 to 28%. As this takes place the capability of the material to accumulate and dissipate en-
ergy of plastic deformation suffers substantial change.

There were revealed some additional effects, for instance, the radiation annealing hardening (RAH) (i.e. addi-
tional change of properties of irradiated material at annealing), whose maximum takes place at 473K. Its temperature
and kinetic parameters were determined in this work.

Decreasing of grain size usually leads to decreasing of strengthening under irradiation and to decreasing of RAH
effect intensity at subsequent annealing. At the same time decreasing of radiation embrittlement is observed.

Consequently, creation of fine-grain structure for some cases can favored the stability of material's properties
under irradiation. The obtained results are discussed in context of views on grain boundaries as a defect sink. The rela-
tion "grain boundary volume - grain matrix volume", its influence on RAH-effect and value of latent energy are consid-
ered.
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