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Nanodeformation Behaviors of the Single Crystal
Silicon and the Pyrex glass 7740 during Nanoscratch

Y.L. Shin, S.W. Youn, and C.G. Kang

Abstract
In nanomachining processes, chemical effeets are more dominant factor compared with physical
deformation. For example,
protuberances are formed due to the mechanochemical reaction between the diamond tip and the surface.

during the nanoscratch on a silicon surface in the atmosphere, micro

On the contrary, in case of chemically stable materials, such as ceramics or glasse, the surface
protuberance are not formed. The purpose of this study is to understand effects of the mechanochemical
reaction between tip and surfaces on deformation behaviors of hard-brittle materials. Nanometerscale
elasoplastic deformation behavior of single crystal silicon (100) was characterized with the surface
protuberance phenomena, and compared with that of borosilicate (Pyrex glass 7740).
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Fig. 1 Geometry of the scratch tip and the meaning of
symbol ¢

Table 1 Ductile-regime nanomachining condition
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Fig. 2 AFM image and cross section profile of single
crystal silicon after ductile regime machining by
CLS
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Fig. 3 AFM image and cross section profile of
borosilicate  surface  after  ductile regime
machining by CLS
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Fig. 4 Penetration depth and scratch distance curve of

single crystal silicon after scratch test
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Fig. 5 Scratch distance-penetration depth curve of
borosilicate after RLS test
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