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Nano-micro scratch machining to Si02 %Iass by atomic-force-microscope (AFM)
with various tip materials was applied for investigating the fundamental characteristics of
polishing. The AFM tip can be assumed to a nano-shaped cuttin? edge of a polishing abrasive. Si02,
Al203, Zr02, Ce02, and diamond were used as materials to simulate a polishing abrasive. The
machining environment was Iiguid (pure water and BH; 10). Therefore, chemical aspects could be
studied. Although the diamond tip causes large subsurface damage, the Ce02 tip causes very little
subsurface damage. The Si02 tip machines deeper scratches under the pH;10 condition with very little
subsurface damage. The amount of abrasion on the Si02 tip is about the same as the amount of
machining. On the other hand, the amount of abrasion on the Ce02 tip is 37 times lower than the
amount of machining. It is therefore concluded that AFM nano-scratch machining simulates the
chemical aspects of polishing very well.
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