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ABSTRACT

With the advance of precision technique, the optical system is more precise and complex and the machining

method of optical element which

is composed of micro-grooves

is developed. Especially, the method of

micro-grooving using diamond tool is used widely owing to many merit, but has problems of damage of surface
roughness due to tool wear and tool fracture. This paper deals with state monitoring using AE RMS in the
micro-grooving. The change of AE RMS is very small with increment of cutting velocity and depth of cut. In spite
of constance magnitude of principal force in machining using diamond tool of tool wear and tool fracture, AE RMS
is highly fluctuated. Because changing of cutting state has relevance to surface roughness profile, surface toughness

profile is expected using AE RMS.
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Fig. 1 Mechanism of micro-grooving

AE signal[V]

e . A ; . R
0.000 0.001 0002 0.003 0 004 0.008 0.008
timels!

Fig. 2 AE raw signal in micro-grooving of brass

0.00
[} 50.0k 100.0k 150.0k 200.0k 2500k 300.0k.
Frequency (Hz)
Fig. 3 FFT of AE signal
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Fig. 4 AE RMS of micro-grooving
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Table 1 Cutting condition of experiment

material brass(7-3), aluminum
depth of cut
cutting |(cutting velocity:3mm/s)

condition cutting velocity

1, 2, 3, 5, 10[{m]

1, 2, 3, 5, 10[om/s]

(cutting depth:3.m)
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Fig. 5 Schematic diagram of experimental setup
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Fig. 6 Block diagram of AE signal treatment unit
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Fig. 7 AE RMS (a) depth of cut(v=3 mn/s)
(b) cutting velocity(t=3 m)
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(b) too! fracture
Fig. 8 Photograph of diamond tool tip
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(c) burr appearance
Fig. 9 Principal force and AE RMS
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(a) tool wear

(b) tool fracture

(c) burr
Fig. 10 Photograph of micro-grooves
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Fig. 11 AE RMS and surface roughness profile
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