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Abstract

In configuring an automated polishing system, a monitoring scheme to estimate the surface roughness is
necessary. In this study, a precision polishing process, magnetic abrasive finishing (MAF), along with an in-
process monitoring setup was investigated. A magnetic tooling is connected to a CNC machining to polish the
surface of stavax(S136) die steel workpieces. During finishing experiments, both AE signals and force signals
were sampled and analysed. The finishing results show that MAF has nano scale finishing capability (upto
8nm in surface roughenss) and the sensor signals have strong correlations with the parameters such as gap
between the tool and workpiece , feed rate and abrasive size. In addition, the signals were utilized as the input
parameters of artificial neural networks to predict generated surface roughness. Among the three netwoks
constructed -AE rms input, force input, AE+force input- the ANN with sensor fusion (AE+force) produced
most stable results. From above, it has been shown that the proposed sensor fusion scheme is appropriate for
the monitoring and prediction of the nano scale precision finishing process
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Table 1 Level and value of parameters

Sign| Factors Unit Levels
0 1 2
Rotative
Velocity rpm 500 1000 1500
Gap mm 0.2 0.4 0.6
¢ |[Abrasivel s 951 75125 [125-200
size
Abrasive
D quantity g 0.2 0.4 0.6
E | Feed rate | mm/min| 100 200 300

Fig. 4 CNC machine and tooling
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