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Characteristic of Ductile Regime AFM Machining Using Acoustic Emission

Byoung Woon Ahn*, Kwang Ho Lee", Seoung Hwan Lee™

,’7 Abstract r

Recently, atomic force microscope(AFM) with suitable tips is being used for nano fabrication/nanometric machining
purposes. In this paper, acoustic emission(AE) was introduced to monitor the nanometric machining of brittle
materials(silicon) using AFM. In the experiments, AE responses were sampled, as the tip load was linearly
increased(ramped load), to investigate the machining characteristics during a continuous movement. By analyzing the
experimental results, it can be concluded that measured AE energy is sensitive to changes in the mechanism of material
removal including the ductile-brittle transition during the nanometric machining. The critical depth of cut value for

the transition is evaluated and discussed.
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2. AFM machining

2.1 Critical depth of cut
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Table 1 parameters of nano machining(ramped load)
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Table 2 Material properties of Si(100)""

parameter E H Kce
material (GPa) (GPa) | (Mpa+vm)
Si(100) 168 12 0.75

Table 3 Critical depth of cut of Si(100)

Critical depth of cut(nm)
Eq.1
5.8
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