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Abstract: Acoustic emission (AE) technology can be employed to monitor and evaluate the cutting process
characteristics of oxygen-free copper. In this paper, AE technology was used to monitor single diamond abrasive
grit for rotary cutting of oxygen-free copper. The G-P algorithm was used to reconstruct the phase space of
AFE time domain signals. The autocorrelation function method was used to determine the time delay of phase
space, and the double logarithmic curve of phase space was calculated to obtain the correlation dimension of
AE signal with different cutting parameters. The results show that the cutting speed and feed rate have little
effect on the AE signals, and the cutting depth has a positive effect on the amplitude of AE signals. The double
logarithmic curve of AE signals shows a phased increase trend and gradually converges to saturation. With the
increase of the embedding dimension, the correlation dimension of AE signal shows a rapid decline and then
stabilizes. The AE signals of diamond cut oxygen-free copper have chaotic motion variation characteristics.
With small embedding dimension, the correlation dimension has a linear negative effect relationship with the
cutting depth and cutting speed, and a linear positive effect relationship with the feed speed. This research
provides a theoretical reference for the machining of oxygen free copper.
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Fig. 1 The experimental setup diagram for single diamond cutting oxygen free copper
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Table 1 Mechanical and physical performance of oxygen free copper

MR BE/(gmmT3) JE/C EME/%

PuhisiE /MPa  BAEE /MPa  REHKRSE /um

ToE 8.9 1083 25

380 1176 1.907
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Table 2 The parameter settings of AE signals acquisition
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6 20 1~ 1000
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Table 3 Experimental parameters of cut-

ting tests
BASSE S ZHE
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Fig. 2 The scratching morphology of oxygen free

copper surface
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Table 4 The influence of AE characteristic parameters on cutting parameters

ISR BMME EIWHE/us A AR /10~ 2volt-sec  FEHLEM /s RME/AB  RMS/V

10 368 423 2100 6613 87 0.04
15 558 375 1940 5937 87 0.064
v/ (mes1)
20 467 292 2160 4323 86 0.068
25 668 487 2600 7012 89 0.092
10 331 361 860 4949 80 0.028
20 625 331 1210 5505 83 0.032
ap/{tm
30 725 413 1950 6361 87 0.058
40 1016 297 2650 6719 88 0.066
10 467 292 1160 4323 86 0.038
15 361 311 990 4085 84 0.02
Vy/ (m-min~1)
20 546 239 1220 4443 84 0.004
25 388 285 1120 4048 84 0.026
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Fig. 3 The AE time-domain signals with different cutting speeds
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