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A Study on the Cutting Conditions of Self-Induced Chattering
in Micro Shaping with Diamond Tool

HanSeok Lim*, EonJoo Lee*, SoolYong Kim*, JungHwan Ahn**

ABSTRACT

Diamond shaping is one of the machining strategies to make the optical micro-groove molds, and it is
sspecially useful when the component is an assembly of the linear micro-groove array. A mirror-like surface
ind an arbitrary crose-sectional curve can be easily made by the diamond tool. However, 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
shatter of the diamond shaping, and the machinabilities of three materials are compared by cutting experi-
nents. From the chatter model and experiments, it is found that the unstable cutting conditions exist
wvhen the depth of cut is low and cutting speed is high. It is also found that the brass is relatively good
naterial in micro shaping than copper or aluminium from the cutting experiments.
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Fig. 1 Modeling of self-induced chatter
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Fig. 4 Stability boundary of the micro shaping
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Fig. 7 Variation of the measured cutting force(average value)

Table 1 Cutting conditions of experiment

Material brass(7-3), copper(OFHC), aluminium(7075)
rake angle 0°
Tool relief angle 3°
edge width 1mm
Cutting cutting depth 2, 4, 6, 8, 10, 12 [um]
iti 3,6, 9 12, 15,18, 21, 24, 27
Condition cutting speed -
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