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Abstract: In the research and development of radiation resistant structural materials for advanced nuclear power system, accelerator
based multi beam ion irradiation is the only technology that can quickly simulate the high-dose irradiation damage of materials under
actual in reactor conditions. This paper introduces the design and application of a 350kv helium ion implantation system applied to a
three beam irradiation device. The system is equipped with panning source and indirect heating cathode (IHC) ion source. After
acceleration of up to 350KV, HE + ions from the source are injected into the target sample after passing through electrostatic lens,
magnetic analyzer and deflector. The modified 316Ti stainless steel was irradiated by he implantation and heavy ion high temperature
irradiation. It was observed by transmission electron microscope that helium bubbles were generated in the he implantation area of the
irradiated sample, and the position of helium bubbles was consistent with the calculated he implantation area.
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