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ABSTRACT

Diamond shaping is one of the machining strategies to make the optical micro-groove molds, and it is

especially useful when the component is an assembly of the linear micro-groove array. A mirror-like

surface and arbitrary crose-sectional curve can be easily made by diamond. Howerver, the cutting speed

of shaping is relatively lower than that of the other cutting methods, and there exist an unstable cutting
conditions that generate the chatter. This study is focused on the modeling of the simplified self-induced
chatter of the diamond shapping. From the chatter model and experiments, it is found that the unstable
cutting conditions exist when the depth of cut is low and cutting speed is high.

Keyword : diamond shaping(tho]o}Z = 3 4}), optical micro-groove(# 3 %), self-induced chatter(xt2} %1 %),
lenticular lens(AE] &2} 3 =), reflection reflector(¥FAI %)
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Fig.1 Model of the self-induced chatter in micro

machining
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Fig.2 Variation of the direction of resultant
cutting force according to depth of cut
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Fig.3Variation of the measured cutting force
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Fig.4 Roughness of the machined surface
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Fig.5 Stability boundary of the micoro shaping
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