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Extraction of the Surface Roughness in Grinding Operation

by Acoustic Emission Signal

A A4
Sung-Won Chung’

<Abstract>

An in-process extraction method of the ground surface
roughness is a bottle-neck and essential field in conventional
machining process. We define the D.AR.F(Dimensionless
Average Roughness Factor) that has a roughness
characteristic of ground surface. D.A.R.F include the absolute
average and the standard deviation values which are the
analytic parameters of the AE(Acoustic Emission) signal
generated during the grinding operation. The theoretical
equation between the surface roughness and the D.A.R.F has
been derived from the linear regressive analysis and verified
its availability through the experimentation on the surface
grinding machine.
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FFig. 4 AE Signal Measured in Grinding Operation
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Fig. 6 Measurement Status of the AE Signal

Table 1 Specifications of Equipments

Type & Features

Spindle Speed | 2800 rpm

GGG Machine Spindle Motor - 0.75 Kw

SN A 82
Wide Band

AlL Sensor

./

rg ol

Physical Acoustic Cor. 1220A

Fre-amplitice 40/60 db Selective Gain

Hitachi Denshi, VC-6023

Oscilloscope 2 Channel Digital Storage

A/D Converter 12 Bits A/D Resolution

Personal Computer || 586200

Table 2 Experimental Conditions

Experimental Condition

Wheel Velocity, Vs 1320 m/min
Workpiece Velocity, Vw 10, 20 m/min
Depth of Cul, h 5, 10, 15 ugm
Coolant Not Used
Cutting Method ﬂ. Down Cul
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Fig. 7 Measured Roughness Profiles of the
Ground Surface in STDI11 and STD61
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Table 3 Calculated Error Rate for STD61

1.376
1.450 1.50 3.3 |
. 1.579 1.82 13.2
1.682 1.83 8.1
1.73 1.76 1.7
1.808 2.01 10.0
\ 1.931 2.12 8.9
2.295 o3 17
2.498 2 2.8
L 2.564 | 2.46 3.8 I
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