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Eliminating Grinding Idle Process Based on Spectrum

Analysis of Acoustic Emission

LONG Yu',LI Zhenfeng'?,SONG Feihu'*,LI Jing"*

(1. School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122, China;
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Abstract;In order to eliminate the false alarms caused by the time-domain characteristics of single acoustic emission

signal as the index of eliminating idle process,a single factor experiment with contact speed as a variable was designed to

analyze the signal difference between idle process and grinding process. A method using principal component analysis

combined with Fisher discriminant was been proposed to monitoring the beginning of process. The results show that the

accuracy of the method to discriminating the contact up to 96.7% . Compared with the traditional discrimination method,

the occurrence of contact can be recognized earlier through the change of high-frequency signals. This method improves

the accuracy of the eliminating grinding idle process and recognizes the occurrence of the contact process in advance,and

provide reference for actual production design.
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Installation position of sensor
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Figure 2 Raw signal of grinding acoustic emission
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Figure 3 FFT transform of grinding signal
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Table 1

different contact speeds

IRBENR/ (V- 8)

Energy of each band under

g/
. 4. 50~100 100 ~150 150 ~200 200 ~250 250 ~300
(mm * min~")
kHz kHz kHz kHz kHz
=y 3.47 1.66 0.97 1.42 0.82
60 118.72 6.55 1.80 0.71 1.13
120 121.26 4.13 5.67 2.85 3.86
180 173.19 9.21 8.27 1.51 2.04
240 319.53 25.45 9.28 3.01 2.66
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Figure 4 Principal component analysis

results of contact state
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Table 2 Number of test and verification

samples at different contact speeds
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Figure 5 Details of grinding acoustic
emission raw signal
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Figure 6 Comparison of signal spectrum

before and after contact
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Figure 7 Comparison of discrimination effect
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Table 3  Time-consuming of grinding contact

MR/ il T/ ms
(mm - min~") EAHAR TR Bk B 2
60 4.352 4. 608 4.523
120 8.417 8.673 8.802
180 8.945 9.201 8.988
240 7.409 7.409 7.517
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