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Evolution of Dislocation Loops in Deuterium-ion

Implanted Vanadium Under Electron Irradiation
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Abstract: The evolution of dislocation loops in deuterium-ion implanted pure vanadium under electron
irradiation was investigated. Pure vanadium implanted by deuterium ions at room temperature was ir-
radiated by electrons using High Voltage Electron Microscope (HVEM) at 500°C and 550°C, respec-
tively. Under electron irradiation at 500°C the dislocation loops remained essentially the same size.
The size of dislocation loops formed by aging at 550°C was a little larger than that formed by aging at

500°C. However, the dislocation loops also showed no change under electron irradiation at 550°C. Va-

nadium has greater stability of defect clusters under irradiation than iron.
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Fig. 1 Microstructure of pure vanadium before and after deuterium implanted

(a)before deuterium implantation; (b)after deuterium implantation
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Fig. 2 Defect distribution of deuterium ions implanted

in vanadium (accelerating voltage 58keV)
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Fig. 3 Evolution of microstructure of vanadium under electron irradiation at 500°C
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Fig. 4 Evolution of microstructure of vanadium under electron irradiation at 500°C
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Fig. 5 Evolution of microstructure of vanadium under electron irradiation at 550°C
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Table 1 Compositions of pure vanadium

irradiated by electron

Element A% C
Mass fraction /% 92. 81 7.18
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Table 2 Size and number density of defects

produced by aging

Aging Mean Mean number density
T/Tw
temperature/C size/nm cluster/cm?®
20 0.14 — 1016-1017
500 0. 35 20 8§ X 10M
550 0. 38 30 5X 10
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