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The Cutting Process Monitoring of Micro Machine using
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Abstract

Recently, the monitoring technology of machining process is very important to improve productivity and quality in
manufacturing filed. Such monitoring technology has been performed to measurement using vibration signal, acoustic
emission signal and tool dynamometer. However, micro machining is limited small-scale parts machining because micro
tool is very small and weakness to generate signal in micro machining process. Therefore, this study has efficient sensing
technology for real monitoring system in micro machine that is proposed to supplement a disadvantage of single-sensor by
multi sensor. From experimental result, it was evaluated tool wear and cutting situation according to repetitive slot cutting
condition and changing cutting condition, and it was performed monitoring spindle rpm and condition according to

compare acceleration signal with current signal.
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Fig. 1 Concept of monitoring system
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(a) Micro machining system

(b) Multi sensors & monitoring system
Fig. 2 Micro monitoring system set-up
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Table 1 Cutting condition of experiment

Condition for micro tool wear

smasc |
DOC 0~52 pum
E——:—i % Feedrate | 50mm/min
@
e ) -
‘ ® Cutting
30,000rpm
speed

Condition for indirect cutting force measurement

Micro tool - 500pm
Cutting speed 30,000rpm
Feedrate 100mm/min
Depth of cut 100 ~ 500pm
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Fig. 3 FFT analysis of acceleration (30,000rpm)
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(a) Accelerometer signal ~ (b) AErms signal

Fig. 4 Relationship of accelerometer and AE sensor
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(a) The top of new tool (b) The top of worn tool
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Fig.8 Photograph of micro tool
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Fig. 9 Photograph of workpiece
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Fig.10 Relationship of spindle rpm and acceleration
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Fig.11 Relationship of cutting force and amplitude of
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