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Study on Relationship between Acoustic Emission Signal and Material

Removal Volume of Single Diamond Abrasive Scratching Ceramics

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

Abstract: Acoustic Emission (AE) monitoring of hard and brittle and hard ground zirconia and alumina engi—
neering ceramics created in their ground surface was studied,and the correlation between the removal volume of a
single diamond abrasive scratch ceramic materials and its corresponding acoustic emission signals were studied. The
experimental results show that with the increase of the removal volume of a single diamond abrasive scratched ceram—
ic, the signal energy ratio of the acoustic emission signal in the low—frequency range increases,and the eigenvalues
such as root mean square , maximum amplitude and standard deviation of acoustic emission signal increase , and the in—
creasing trends of the two ceramic materials are different; But the characteristic values of these acoustic emission sig—
nals are all related to the corresponding removal volumes of the two kinds of ceramic materials. At the same time, time

series autoregressive AR(2) model of the acoustic emission signals of a single abrasive scratch ceramics can completely
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represent the corresponding acoustic emission signals. The absolute values of the time series autoregressive AR (2)

model eigenvalues increase with the increase of the two kinds of ceramics scratch removal volumes,and the increasing

trends are similar to that of the acoustic emission signal eigenvalues. Acoustic emission signals can be an ideal data

source for the online monitoring of surface creation in grinding processes of engineering ceramics.

Key words:engineering ceramics;acoustic emission monitoring;single diamond abrasive scratching;surface

creation ; material removal volume ; time series model
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Tab.1 Mechanical properties of ceramic specimen
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Fig.2 Material removal volume model of single abrasive scratch



40 R R A4 (A AR BE R

2021 4F

T 308 o S R 2 R SOOI 1) P g A
AR A AR SR AR A — HEIE AR B
Vi RS RE RO B I bR BB R A R R
PRF A BEIRAS Y ; [ MATLAB R4 X6 BLA00 S o X
PR IR RAA TR R AR, AT LISRATAS [ U
PERLIMERIE T, SEbn B B R X 45 B R AR 25
BRIRFIILE 2.

®2 HWEMBERERER

Tab.2 Actual removal volume of ceramic material
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B /um AFL Vi/(um)? AFLVi/(um)?
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