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Influence of built-up edge phases on characteristics of
surface profile of micro cutting

LIU Zhi-bing, WANG Xi-bin

(Key Laboratory of Fundamental Science for Advanced Machining ,
Beijing Institute of Technology ,Beijing 100081, China)

Abstract: The influences of Built-up Edge(BUE) phases of a rake face on the characteristics of surface
profile of micro cutting were researched, which provided the proof for the optimal selection of cutting
parameters and the evaluation for the characteristics of surface profile of micro cutting. The surface
profile data in micro cutting were measured with a profilometer in different BUE phases, BUE free,
BUE formation, BUE stable and BUE drop. The influences of the BUEs on the characteristics of ma-
chined surface profiles were analyzed with mathematical statistical functions such as Amplitude Densi-
ty Function(ADF), Auto-correlation Function(ACF) and Power Spectral Density Function(PSD), as
well as the time series model parameters and Auto Regression(AR) spectra. Obtained results indicate
that in BUE free and BUE stable phases, the AR spectral peaks of micro cutting surface locate at 91.
7 ¢/mm and 93.7 ¢/mm, respectively, which are very close to the reciprocal of a feed rate; while in

BUE formation and BUE drop phases, the spatial frequency is significantly low compared with the recipro-

Y 5 B #3:2010-04-23; 4&1T H#7:2010-07-18.
EEWME :EHEKAKRFEE ST B H (No. 50935001, No. 50875026) ; “ & #4 B ALK 15 36 il i o 2% & " RH B R &
THE (No. 2009ZX04014-044) ;b 5T F Tk 22 B 6138 H Rl 8 (No. CX02016)



B

R B 25 < BRI IR 50 Bl 2 U0 ) 35 T A G AR A 14 57 i 91

cal of feed rate. It is concluded that the consistency of the surface profile is deteriorated by the irregular con-

tact between BUE and chip,and the low spatial frequency component becomes more dominant in the AR spec-

tra of machined surface profile during BUE formation and BUE drop phases.
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Tab.1 Experimental results of surface

roughness of micro cutting

LR sl LS —
T AR B Bk

Rﬂ(‘u.m) 0.099 0.180 0.104 0.253
R, ({lm) 0.121 0.226 0.127 0.309
Rz(gm) 0.727 1.229 0.658 1.649
R57(pm) 0.378 0.628 0.332 0.835
Ry(ym) 0.787 1.300 0.704 1.730
Rp(pm) 0.328 0.590 0.363 0.963
R., (ym) 0.458 0.709 0.340 0.767
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