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Influence of Tool Wear on Ultra-precision Cutting of Aluminum Alloy
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In Ultra-precision Cutting, tool wear is a matter of great important for precision and efficiency of
processing. But this tool wear is very difficult to detect on machine because it's extremely small. One of the
methods to detect tool wear, monitoring for cuttng force and AE-signals is known hopeful in usual precision
cutting. This paper describes influence of roughness, cuttng force and AE-signal by useing weared tool for

the purpose to get fundamental data about in-process sensing of tool wear. The results obtained are as
follows. Real cutting lengths go with, primary and thrust force increase, and raito of increase thrust force is
bigger than primary force. RMS-values of AE-signals increase with real cutting lengths, too. Standard
deviation of dynamic thrust force components multiply before tool life. Especial frequency components ( 20
~ 30kHz) of AE-signals is characteristic before tool life. It is possible to detect tool wear by monitoring
standard deviation of dynamic thrust force components or especial frequency components of AE-signals.
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Fig.1 experiment equipment

Table.l Cutting conditions

Single crystal diamond tool
Tool Rake angle=0 ° Flank angle=4 °
Nose radius=>5

Material | Al-Mg alloy (A5052)
Work piece | Diameter | 30,197mm
Hardness | 75Hv

Spindle speed 1000rpm

Feed speed 50 u m/rev
Depth of cut 30 um
Cutting fluid Kerosene (mist)
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Fig.2 Relation between L and Ry
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Fig.3 Sample results of measured cutting force
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Fig.6 FFT analysis of AE-signals

XX v EUIHIEEEE L=500km LAKE T 20~30kHz O &K
ROy DS CEIINT D Z BN ote, ZOMNEE=
2V 735X TREFGFMEBRIHES AlaetEn R
WiZEhi,

4. F&EOH

EBROMEENS, UTFTOZERHLNE ST,

1) ERETHT-FMENTIE, YWiAAEEZTHLRED D
SUHIF LA EZ AL, B HEZE X D L IZITH
EEY Ob L ENELNTZ, YVIHIEEEE Fmbd S &
ORI, I LBBE R ITCREEA A S, bl
HIBEEE L=100km LAREIE, (EIFEFHICHIML, GIHIE
Bt L=680km LAKE CTEV ~— 27 OEEICHIOIE N3 A
L, SEENELNRLRoT,

2) BINIERHIT, UINIEEEEO BNV TS F, L
BIZITHEFRICEMT 503, F 5107 BEINEIE K
TV, EOSNTIFZEAELIL LT, £,
ORI RSy O HEINEIA N T ENFMICET HETO
L=600km ffiEH K& 2oz,

3) AE 15 @ RMS fEix, YIHIBEHEOBEMIZHENKE <
BN, FOBEAMMEMIZEZLIZER SNV, AE 55
D AR FOVIEE, TENHEMITET DRE1IC, 20~
30kHz D 57 S L 7=,

L=, GIHIFEREDO BRI & 5 VN T AE (25 0 20
~30kHz DS ZEMRT LIk, TEEMEBRAT

XD AHEMEE RV LT,



