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Basic Study on In-Process Monitoring of B.U.E. using Force Sensor
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ABSTRACT
Recently, in order to achieve high flexibility of manufacture, monitoring and control strategies of a
new type have been developed. Since the generation of built-up edge on the cutting tool damages the
surface finish of the workpiece, the monitoring system of built-up edge is an important process monitering. In
this study, the analyzing methods of cutting force signal to detect the built-up edge during cutting process are
described. The cutting force signals are analyzed using the mean, standard deviation and mean to standard
deviation of this cutting signals. We can obtain the guide to detect the built-up edge during turning process.

Key words : Cutting speed(BA&T), Cutting force(E AH3]), Built-up edge(-*&2IM), Standard deviation(STD :
FZEEA}, Mean to STD ratiolm/STD :F=E X{ofl C8t B2l Hl), Critical cutting speed(Vy &2
A=), Critical point(Pe 2| &), Surface roughness(EHHAAZ])

LME

2o ARA2E L AE3F}, 2038, FMSE
At FAoly ol AlxHe HES A
3l7] st A4F Ao % 3 A= &
A HAH FuE FAAYE Aol a7Hw HI
olo] g W& AFEo] AW gt

AAFAHe A e 2E FFule, FF
o] AEF, FAJA 9 F/IF AAEC] ok
ol F TAJMLE dvtyoz FAES] XWA
A719 s v ogsks Tk A U
o welA AAVEGHE AA Y FAdg4A e
A oRE B £ e EE FZo=HN
TEEY FAE AL & UE Aolth. B &
T ME H2AHA] Force sensore] ojaf #Ad A
A8 g FaE e HEFE EM3ln 1 48eA
E 333 FAAME In-processTAIE 4 A
= WH-g Agstazr gk

-200~

2. PYelin MAXNEDe| B

FAAQMelE e g3yt Habde] §-3 s

t RAo2ZA AsiAl AFRsEHY 2L HAEE

YA A AA e dapg 4¥8g o 74

ol o] wWAlEE Figld go] F79 AW FHA

2 29N a.B FItee &7F Aria ol

wal A pAAMdel WASA Fe A5l
"3l AL gheZ UehA o

& o
- I -]
[

- o
b=4 /‘K .L’
3 2

oV w» Vs
Cutting Speed

Fig.1 Form of built-up edge(left side).
Fig.2 Diagram of typical influence of built-up
edge height on cutting force(right side).
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Fig.3 Relation of cutting speed and cutting forces
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Table 1. Experimental conditions

Item ]

Specification
CNC Lathe Hi-ECO 10 (Hwacheon Co.)
Workpiece SM45C(0.D.=97.5mm, LD.=25mm)
STDI11(0.D.=959mm, 1.D.=32mm)
Dynamometer Piezo Type 9250B (Kistler Co.)

Charge Amplifier | 5019A (Kistler Co.)

Tool Holder WTENN2525M16(KoreaTungsten Co.)
Insert Tip TNMG160404-B25(NC20)(Korloy Inc.)
Coolant Dry
Surface

Nano-surf: La:
Roughness Tester ano-surface(Laser Type)

Object Microscope| KSZ-1A (Samwon Scientific Ind, Co.)
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Fig.5 Cutting forces and surface profile during
cutting with B.U.E. formation
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Fig.8 Critical cutting speed on various cutting
conditions
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