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Structural and topographic study of the patterns formed by low energy Xe+ ion
bombardment in steel
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Periodic patterns formation on bombarded metal and non-metal surfaces is a

phenomenon increasingly studied in recent years due to its potential applications to

nanotechnology. The technique of low energy ion bombarding of surfaces has been

attracting considerable interest because it can be used as a tool for tailoring the

surface properties at atomic level.
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 However, the effects of ion bombarding on

polycrystalline materials such as steel used to prepare metal surfaces to improve

nitrogen diffusion in nitriding treatments, hard coating adhesion, and modify

tribological properties have not been enough explored. In this work we report the

effects of perpendicular Xe

+

 ions bombardment on steel (100Cr6, 0.4-1keV). The

presence of bas-relief patterns in the material strongly depends on the

crystallographic orientation of the grains. In order to correlate the formed patterns with

the crystal grains orientation of the bombarded surface, a set of slices from a steel rod

were cut in different directions relatively to the bar main axis, i.e., a variety of

crystallographically textured surfaces are exposed in each sample. The samples, with

different textures, are then sculpted by an ion beam and characterized by X-ray

diffraction and AFM. A rich landscape of bas-relief patterns such as pyramids,

grooves, mounds, and honeycomb blisters structures are revealed in different treated

samples. The influence of the crystalline orientation of the individual exposed grains

on both the sputtering yield and the atoms surface diffusion smoothening processes

prompting the patterning are presented and discussed. 
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