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Abstract

High intense pulsed ion beam and high intense pulsed electron beam (HIPBs) have been received much more attention as the efficient energetic sources for the modification of material surface and film deposition in recent years. Differing from the conventional ion implantation, HIPBs deliver much high intense energy to the surface of material in a very short time, which can strongly influence the microstructure, morphology and properties of material surface. In the past years, there are lots of papers have been published in the field. In the present work, we have investigated microstructures, radiation damage, surface morphologies, and mechanical properties of modified materials including pure metals, alloys, single crystals, and poly-crystals in detail. Some new phenomena, such as the effects of grain size on the energy transfer, stress wave propagation, change of crater center, etc. have been discovered. As the evaporation source, diamond-like carbon (DLC) films with high thermal stability have been synthesized and influence of substrate temperature and the distance between target and sample on sp3 content, surface roughness, residual stress, friction coefficient, and optical band gap of DLC films. Some aspects of applications in the material modification by using high intense pulsed beams are also presented in the paper.
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