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Condition Monitoring of Tool Wear and Breakage
using Sound Pressure in Turning Processes
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1 Abstract J

&) Wear Index(?F8A%F)

In order to make unmanned machining systems with satisfactory performances, it is necessary to
incorporate appropriate condition monitoring systems in the machining workstations to provide the
required intelligence of the expert. This paper deals with condition monitoring for tool wear and
breakage during turning operation. Developing economic sensing and identification methods for turning
processes, sound pressure measurement and digital signal processing technique are proposed. The
validity of the proposed system is confirmed through the large number of cutting tests.
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Fig.2 Flank wear and wear mode

RMS=\{ LN g‘x?

A71M, x; 0 iHA FE, N HE £

eSS I YFAS} /M et REUA} T
7she Aol glemg Bid wE FFAUAe WUF
oz ey B T4 HEBASF (Coefficient of
Variation, CV) & A28t}

d=((Nl— ) g‘x("f‘})z

cv

(3)

% o

714, ¢ : BEFWA, x : BFA

g FolE vlddioly Fpud Fo2 QIF F
Ay}t Ag) gemg AN5e FAAE FH2 T AFA
& Yehls 2209 oA EE (Skewness) 9 HeldE U
e =48¥9) A5 (Kurtosis) & B3ttt

B

(4)

6))

AR AR,

By

pt = —(F}—_l—)— g(x,-—})k (6)

_38_

7|4, B, : Skewness, B : Kurtosis

k
7

* k-th moment

A4age Wageel 9Yoz 48¥ 9 wHske
2802 JIAY & glon, olx AFIHARE (Autore-
gressive model) .8 =98 gt} vhEe] A uet
A ERE ARAIG Wg} opgeY, o8 olgatd
gAY 2dd S 3 oS FoE 4 Ut

X=¢1xp-1t Poxpmg T Suxint ey (N

q714, x, : A9 9
b1, by @, P AEHA AT
e, @ WALE

3. dEEX U Uy

2 g&A3S g Adag 3
A& Bl RAcolth 13 (lpass)dtdl 50%4 163
Jhpstgon 8o AAA AR ztad mE ANER
o At Zol|7] 8 AF Aute] Ao HE FAE 3
79 150mm H& FAEE A8

olgare 23] Hanith FFAVIACR FFAHE vt
Wzo|(VB)& 2Asuc A4 AANE, NS
& 27 go|zgadel AT F UAE eHRAIAT
2 A3g ZAsEA oz ane A/DARIE Fat
o pCel AAsIAth AGE dHolelE 2.2 Aol Fod
57429 mpaAlS£EE ol &8l PCAlAM dzAz] %
A8

Table 1& 2 @] AL4E 4829 A% EQ
Roltt, 27e FAA4E JB# oA (Chip breaker)E
AHEEIA L uhdo] Yolur| 4EE IEAIL ¢E =
AZTE AL3IYT Table 2918 ntEAde A4z
< 59l el ehadAe FASA JYehl7] A8 F4
AzAg 2483

F3oE FELE Figds 2ol EDME E2 4 ¥
FANES Fasled 4siih. Table 3& w439
Hatzolrt,

Fig.3& #7vd



FREANA A A 6 ¥ A 3 £ 1997. 9

Fig.3 Schematic diagram of experimental setup
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Table 1. Specification of experimental setup

Turning Machine

Hwacheon.co. 380B Lathe

Workpiece

SM45C (dial150 % length250)

Insert

Korea Tungsten
SNMG120408, P20
TNMG160404, KT250

Tool holder

Korea Tungsten
PSDNN2020K12
entering angle 45°
point angle 90°
backrake angle -7°

Tool Dynamometer

KISTLER 9257B

Accelerometer

PCB 303A03, 342A

Microphone

DM835 Condenser Microphone

Personal Computer

IBM-PC 586

Charge Amplifier

KISTLER 5019A(3-channel)

Tape Recorder

TEAC RD-135T

Microscope

Toolmakers Microscope
TM-301, MITUTOYO.

Zoom Stereo Microscope
S74045TR, OLYMPUS.
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Table 2. Cutting conditions for tool wear

292.2 (m/min)

Cutting speed

Feed 0.3 (mm/rev)

Depth of cut 1.2 (mm)

Table 3. Cutting conditions for tool fracture

201 (m/min)

Cutting speed

Feed 0.15 (mm/rev)

Depth of cut 1.5(mm)

13.9 mm

Fig.4 Slotted insert for fracture test
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Fig. 13 Fractured insert
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