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Acoustic Emission Monitoring of Drilling Burr Formation Using
Wavelet Transform and an Artificial Neural Network-

Seoung Hwan Lee ¥,

Tae Eun Kim*, Kwang Youel Raa*

ABSTRACT

Real time monitoring of exit burr formation is critical

in manufacturing automation. In this paper, acoustic

emission (AE) was used to detect the burr formation during drilling. By using wavelet transform (WT), AE data were

compressed without unnecessary details. Then the transformed data were used as selected features (inputs) of a back-

propagation artificial neural net (ANN). In order to validate the in process AE monitoring system, both WT-based ANN

and cutting condition (cutting speed, feed, drill diameter, etc.) based ANN outputs were compared with experimental

data.
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Table 1 Chemical composition (wt:%) of workpieces

Composition (wt: %)
Material
Cu Zn Pb Fe
Brass 64.2 35.5 0.07 0.05
Copper 99.96 - - -

Table 2 Mechanical propertics of workpieces

. Tensile strength | Modulus of Elasticity | Hardness
Material (MPa) (GPa) (Hv)
Brass 317 103 100
Copper 250 115 77

Drill diameter

Helix angle

Fig. 1 Drill geometry
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Fig. 2 Experimental setup

Table 4 Cutting conditions

ltems Conditions

Materials Brass, Copper

Drill diameter (mm) 3,5

Spindle speed (rpm) 600, 1000, 1500, 2000, 3000
Feed (mm/rev) 0.05,0.1,0.15,0.2,0.25
Exit length (mm) 0.1
Cutting fluid dry
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Table 5 Classification of drilling burrs

Type Type A Type B
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Fig. 3 Wavelet transform and FFT results (Brass)
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Fig. 4 Wavelet transform and FFT results (Copper)
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Table 6 Learning data set (wavelet coefficients ) for
training neural network

Input nodes Output node Learning condition

[1] Input node number 4
g%fe e‘:’:ll 7 Mean 9 {21 Output node number 1
Standard Deviation BurrType [3] No. of Hidden layer
[3]Level 8 Mean | (YPEA/ nodes 3 \ "
[4] Level 8 Type B) [4] Sa_n_lp e patt'em number
Standard Deviation {51 Initial leaming rate 0.1

[6] Error bound 0.1
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BP (back propagation) ¥ 1#]&5S ALE3l%ch A Table 7 ANN results using wavelet coefficients
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Fig 8 Prediction results of burr type using neural
networks
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