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A Study on the Correlation of Orthogonal Cutting all
sorts Parameter and Acoustic Emission Signal
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Abstract

A study on the Correlation of Orthogonal Cutting Parameter (Cutting speed, Depth of
cut, Feed Rate) and Acoustic Emission Signal.

It is well known that acoustic emission (AE) is the emission of elastic wave resulling
from the deformation and fracture of materials.

This study estabished correlation of orthogonal cutting parameter and AE signal, and
researched into in-process monitoring of tool wear and faijlure.

The results are as follow;

1. AE RMS was under the influence of cutting speed but hardly influenced by depth

of cut and feed rate.

2. AE RMS was under the influence of flank wear.

3. AE count rate increased by increased cutting speed.

4. AE RMS value was rapidly increased in 130 m flank wear.
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NOMENCLATURE

E : Energy of AE signal.

f : Feed rate.

F : Friction force.

G : Elastic strain energy realse rate.
K : Stress intensity factor.

m : constant.

t : Time.

Aa : Actual contact area of chip~tool interface.

Ar : Apparent contact area of chip-tool interface.

RMS : Root mean square value of AE signal

AT : Time interval.

V : Sliding velocity.

V(t) : Signal coefficient.

Vo : Initial voltage.

Vo @ Threshold voltage.

W : Work rate in shear zone.

x . Shear strength.

€ : Shear strain rate.

Ty o Shear strength of workpiece.

7, . Frictional shear strength.
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Fig.1 Regions of tool wear in metal cutting
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] Photo. | Experimental apparatus for AE measurement
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Photo. 2 Tool micrometer and insert
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Tablel. Item and specification

Table3. Chemical Composition
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Table2. Chemical composition and mechanical
properties of testing material (SM45C)

AT ,PECIFICATION Cutt too ; Chemical Composition (WT. %)
1. NC Lathe |Model Puma 10 by DAE Woo s Wl | nlmnlec
2. AE Sensor [AE 905 A by NF Circuit Co. P20 60-83|5-10|5~-15/0-15{6-9
3. Pre Model AE 911 by NF

Amprifier Circuit Co, —_—— _

4. Discriminat- [Model AE 921 by NF

or Circuit Co.

5. Digital Model DSS 6531 by | ~ _ pmommommooeseneoeed ]

Oscilloscope |Kikusul Electronics Co, AE Sensor |
6. Magnetic Model AE 991 M by

Holder NF Circuit Co.

7. True RMS  |Model M 170 by

AC Voltmeter|NF Circuit Co, [ Osctlloscope H Discriminator 7
8. Dual Model AE 931A by NF ]

Counter Circuit Co,

9. Pen Model FBR—-252A by S Volcemecer

Recorder TOA Electronics Ltd. :
10. Tool SMS -50B UNION

Microscope

Fig.5 Block diagram of measuring system
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Fig.6 Relationship of cutting speed and AE

RMS in cutting speed (f=0.23mm/rev,
d=0.5mm, Vb=0)
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Fig.7 Relationship of AE RMS and feed rate
in cutting time (d=0.5mm, Vb=0)
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Fig.8 Relationship of AE RMS and depth of
cut in cutting time (f=0.23mm/rev,
Vh=0)
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