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Characteristics of Acoustic Emission Signal Due to Diamond Grit

Scratching on Engineering Ceramics and Its Time Series Modeling

GUO Li", WANG Weicheng, GUO Juntao
(College of Mechanical and Vehicle Engineering, Hunan University ,Changsha 410082, China )

Abstract: The spectrum and characteristic values of acoustic emission signals of single diamond grit scratching
alumina and zirconia ceramics at different cutting depths were studied experimentally. A time series Auto Regressive
Moving Average (ARMA) model was established for the acoustic emission of diamond grit scratching alumina and zir—
conia ceramics by appropriate time series model and model order. The main frequency of single diamond grit scratch—
ing on alumina and zirconia ceramics is dominant on the frequency band of 0~110 kHz.The results show that the main
frequency band energy of scratch alumina Acoustic Emission (AE) signal increases with the increase of cutting depth,
and the maximum amplitude of AE signal is at a higher frequency in the main frequency band. The main frequency
band energy of scratch zirconia Acoustic Emission (AE) signal decreases with the increase of cutting depth,and the
maximum amplitude of AE signal is at a lower frequency in the main frequency band. The eigenvalues of the acoustic
emission signal will increase with the increase of the depth of cut. The appropriate ARMA model has a high similarity
with the acoustic emission signal of diamond grit scratching alumina and zirconia ceramics, and the linear relationship

between the characteristic value and the cutting depth is also good. It shows that the appropriate ARMA model can
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better characterize the acoustic emission signal characteristics of single diamond grit scratching alumina and zirconia

ceramics. The real time analysis of scratching depth of single diamond grit can be done by use of the appropriate AR-

MA model.

Key words:single diamond grit; Acoustic Emission (AE);time series; Auto Regression Moving Average (AR—

MA ) ; engineering ceramics
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Fig.10 Correlation between ARMA(4,3) model parameters

of alumina and its depth of cut
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Tab.4 Fitting relationship between the characteristic values
of ARMA (4,3) model of alumina and its depth of cut

a b
LEAX R
{8 bz {8 brifE 2
gr=axa,+b 00850 00050 -0.0341 0.0687 0.99
@g=axa,+b 00346 00122 -1.0651 0.068 1 0.89
gy=axa,+b 00048 00033 05112 0.0453 0.91
@;=axa,+b 00112 00062 -04249 0.0847 0.92

O=axao+b 00252 00092 -1.4810 0.1017 0.89

hb=axa+b 01045 00130 -1.7324 0.1785 0.97

Oi=axao+b 00563 00129 -0.8725 0.177 1 0.91
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Fig.11 AIC order detection of ARMA (n,n=1) model of zirconia
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Tab.5 Fitting relationship between the characteristic

values of ARMA (4,3) model of zirconia and its depth of cut

a b
WEARK R?
8 brifEzE 8 brifE2
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0=axa,+b 00510 00047 -0.7023 0.0652 0.98
bh=axao,+b 00467 00034 -0.8088 0.047 1 0.98
Oi=axa,+b 00196 00032 -03666 0.0444 0.95
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