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Experimental Study on the Relationship between Cutting Conditions
and AE Signals
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[ AbstraﬁctiJI

This paper investigates the relationship between cutting conditions and Acoustic Emission(AE) signals:
AE:v, AEmms, AFmote, as the base working to monitor the tool wear with in-process. For this purpose,
cutting tests were conducted on a CNC lathe with comprehensive cutting conditions. It is known that Ak
and AEmw are increased as the increasing of cutting velocity and depth of cut respectively. The new
parameters, derived from AF.. and AEm.. which may be used for the in—process detection of tool wear is
discussed. It is also known that AEmn.«. may also be applied for in-process monitoring to make the sclf
diagnosis system because of its stability to the variation of cutting conditions.
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Table 1. Experimental equipments

Instruments Specifications
CNC Lathe Hi-ECO 10 (Hwacheon Co.)
Workpicce STD11 ( D:100mm, [.:50mm)

Tool Holder PTGNI12525-M16 (Korloy Inc.)
Insert Tip NC30P TNMG160404 (Korloy Inc.)
AE Sensor WD (PAC.)
Pre-amplifier 1220A (PAC))
AE Main AEDSP-32/16 (PAC.)
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Fig. 1 Experimental setup

Table 2. Experimental conditions

Items Conditions

100, 120, 140, 160,
180. 200,220

0.10. 0.15, 0.20. 0.25
0.1, 0.15, 0.2, 0.25,

Cutting Velocity (m/min)

Feed (mm/rev)

Depth of Cut (mm)

0.3,04 05
Coolant Dry
Sampling Rate 2MHz
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Fig. 2 Definition of AEavg and AEmode
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Fig. 3 Relation between AE... and cutting velocity

1200
velocity
120 150 10

1000F | o o &
— feed : 0.15 (mm/rev)
= 8OO
£
of
) 600 |
.g’ 400 F
m
<

200 |

0 L . ) .+
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Depth of cut d (mm)

Fig. 4 Relation between AE... and depth of cut
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Fig. 5 Relation between AE. and Feed
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Fig. 6 Relation between AEms and cutting
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Fig. 7 Relation between AEms and Depth of
cut
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Fig. 8 Relation between AE.ms and Feed
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Fig. 9 Relation between AEmee and Depth of
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Fig. 11 Relation between AEmwe and Depth of cut
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Fig. 12 Relation between AEmwe and Depth of cut
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Fig. 13 Relation between AE... and Depth of cut
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Fig. 14 Relation between AEae/Zw and Depth of cut
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Fig. 15 Relation between AE./Zw and Depth of cut
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