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Sciences in nano-meter incision: observation and modeling by atomic simulation
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Focusing on the “ indentation-cutting” that bisects target materials not by
shear force but by penetration of sharp blade, various molecular dynamics simulations are performed
on the indentation and cutting of crystalline metals by 2D-like infinite rigid blade. As a definite
difference between 3D nano indentation and 2D-like infinite blade, plastic deformation easily

occurs from 2D blade without large elastic deformation under indenter, so that there is no

Pop-in” response that actively discussed in 3D indentation. Another important mechanism is also
found; that is, a “ skin” is formed on the blade surface, of which crystal orientation is
coincident with that of the blade surface. It is revealed that subgrain formation, rotation and
slips between the skin and base metal play important roles in change in the roughness of the cutting
surface or cutting direction.
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