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A Study on Monitoring of the MAP for Non-magnetic Material by AE Signal Analysis

Sung-Ho Lee*, Sang-Oh Kim’, Jae-Seob Kwak™

Abstract

A monitoring system for magnetic abrasive polishing process is necessary to ensure the polishing products the high quality
and integrity. Acoustic emission (AE) signal is known to reflect the material removal phenomena in other machining
processes. In a case of the magnetic abrasive polishing of non-magnetic materials, application of AE method is very difficult
because of lower machining force on the surface of workpiece and the level of AE signal is extremely lower. In this study,
AE sensor-based monitoring system is applied to the magnetic abrasive polishing. The relation between the level of the

AE RMS and the surface roughness during the magnetic abrasive polishing of magnesium alloy steel is investigated.
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Fig. 1 Principle of Magnetic abrasive polishing
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Fig. 2 Schematic of acoustic emission system for the monitoring
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Table 1 Experimental conditions

Items Conditions
Current of magnetic tool 3.0A
Spindle speed 1000rpm
Current of array table 0.8A(9EA)
Workpiece AZ31B(80x60x2t)
Working time Smin
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Fig. 3 AE raw signal and AE., during MAP of magnetic
material
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Fig. 5 AE raw signal and AE, during MAP of non-magnetic
material using silicone gel medium
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Table 2 Results of surface roughness after MAP

Abasi Surface roughness(Ra, pm)
rasive
Before After ARa
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(Magnetic table On) ’ ' '
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(Magnetic table Off)
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(Magnetic table Off)
5
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