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A Study on the Detection of the Abnormal Tool State for Neural Network in Drilling
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ABSTRACT

Dut of all metal-culting processcs. the hole-makmg process is the most widely used. 1t is estimated 10 be more
than 30% of the talal metal-culting pracess, [1 is thersfore desivable to monitor and detect dnll wear during the
hole-dritfing process.

In this paper, the vision syslem ol the sensing msthads of drill Mank wear on the basis of image processing is
used lo detect the wear pattern by non-contact and direct method and get the reliable wear information about drill.
In 1mage processing of acquured image. median filter 1s applied for noise remoaval. The vision flank wear arca ol the
drll was measured

Bachptopagation neural networks (BPMNs) were used for on-line detection of drill wear The neural network
consisted of three layers, input. hidden and output The mput vectors comprised of spindle rotational speed. feed
rates, vision flank wear, thrust and torque signals. The output was the drill wear state which was either usable o
fallure  Drilling experiments with various spindle rotational speed and feed rales were carried out The learning
process was perfoimed effzctively by utilizing backpropaganion. The detection of the abnormal stales using BPNs
achreved 96 4% reliabilily evenn when the spindle totational speed and feedratc were changed
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Fig 1 Block diagram of the dala acquisition system
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