EOR R I R I BN S (TGN S K = O] Vol. 45, No. 4
2018 & 4 A Journal of Hunan University(Natural Sciences) Apr. 2018

NEHRS:1674-2974(2018)04-0034-07 DOI:10.16339/j.cnki.hdxbzkb.2018.04.005

FHEEEEBA SN AEEITR S LSS

AT A ETT
GBI R R B 2 R TR A Be . WM Kb 410082)

OB W T AN AR KR W A9 BT A KL B AT x4 R B B A AR S
B A A R GEIR B K AHE 5 A B A R AT AT, AR B A R & 69 F K
AR E AR B, AR EN B A EFUR &6 B AR R A R T AL R R
B AAREE . FRAXFOENELER B ERKREG LR S LA AAEH
FEAE B P BRI RIBIRER A 30~40 kHz 375, 4R B A2 E B = & B
FRAAA G BLZ G G BRI B RIE 5T IRER AR f BB 2R 5 s M AR
09 7 ZAR L B IRAT L R B 2 R B BV R AR S R AR R A B H B ASHE T 60 0k 5 %
REFTEFEAZFOZNANCRN R BETRSOMANRTIE. 2R R EF KRS S X
m X 69 A B F ik 100,

KR A AL BN 2R B B B B RS R AT AR EAM

RESES:TG580 XHEKFRERG A

Acoustic Emission Monitoring of Diamond Wheel Wear

with Grinding Alumina Ceramics Grinding

GUO Li",DENG Yu,HUO Keke

(College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082,China)

Abstract: Research progress of monitoring engineering ceramics grinding by acoustic emission (AE) is
firstly described. It is found that the study of grinding diamond wheel wear monitoring is normally based
on the analysis of the root mean square of acoustic emission signal, and the accuracy of acoustic emission
monitoring is not high. In order to promote the accuracy of acoustic emission monitoring for wear states of
grinding diamond wheel, support vector machine is applied to establish the classification model of grinding
diamond wheel wear states. Through the analysis of acoustic emission signals, it is found that the stron-
gest spectral energy of alumina ceramic acoustic emission signal under precision grinding is in 30~40 kHz
band. The AE signal spectrum of the diamond grinding wheel wear states including mild wear, serious
wear and after dressing are significantly different. The wavelet decomposition coefficient variances of the
grinding acoustic emission signal can well reflect the wear states of the grinding diamond wheel. There-
fore, the wavelet decomposition coefficient variances of grinding acoustic emission signal is applied as the

input characteristics of support vector machine to identify grinding diamond wheel wear states, and the ac-
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curacy of classification test is 100%3.

Key words: alumina grinding; grinding diamond wheel wear; acoustic emission monitoring; wavelet a-

nalysis; support vector machine
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Fig. 1 Experimental principle
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Fig. 2 Alumina microstructure
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Fig. 3 Alumina grinding AE monitoring
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Fig. 4 Alumina grinding surface microstructure
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Tab.1 Grinding AE signal characteristics of different cut depth
VIR / pm T it ASL/dB RMS/V
5 1273 2 275 50 0. 05
10 5 634 40 504 67 0.15
15 6 241 58 040 69 0.21
20 6 267 65 535 71 0. 27
25 6 493 65 535 72 0. 30
30 6513 65 535 74 0. 40
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Fig. 5 AE signal under different cut depth
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Fig. 6 AE spectrum distribution at different cut depth
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Tab.2 AE spectrum energy distribution at different cut depth
%
v 0~30 30~60 60~90 90~120 120~200
YR/ pm kHz kHz kHz kHz kHz
5 0. 05 56.33 18. 81 12. 33 12.4
10 0. 05 68. 40 15. 28 13.75 2.51
15 0.05 69. 26 13. 34 15. 46 1. 88
20 0.07 69. 00 11.43 17.58 1. 90
25 0.07 71. 34 10. 38 15.99 2.20
30 0.12 72.15 12.33 13.99 1. 40
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Fig. 7 AE comparison between mild and serious wear
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Fig. 9 AE wavelet coefficient variance

Tz

under different wear states
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Tab.3 Training data and test data values

e — i AR AIE .
a5 d5 d4 d3 d2 d1
1 0.000 0.003 0.004 0.001 6.8E—05 2.1E—=06 —1
2 0.003 0.053 0.023 0.003 1.3E—04 3.3E—06 —1
3 0.000 0.004 0.007 0.002 1.2E—04 3.2E—06 —1
4 0.000 0.006 0.009 0.002 1.3E—04 3.8E—06 —1
5 0.000 0.005 0.010 0.002 1.6E—04 4. 1E—06 —1
6 0.003 0.059 0.025 0.003 1.3E—04 3.5E—06 —1
7 0.056 0.395 0.253 0.274 2.2E—02 2.4E—04 0
8 0.047 0.458 0.385 0.103 6.7E—03 9.4E—05 0
9 0.079 0.575 0.297 0.047 2.3E—03 3.6E—05 0
10 0.068 0.540 0.333 0.057 2.4E—03 3.8E—05 0
11 0.086 0.558 0.304 0.050 2.1E—03 3.3E—05 0
12 0.084 0.563 0.299 0.053 2.2E—03 3.5E—05 0
13 0.107 0.120 0.052 0.039 5.5E—03 1.8E—04 1
14 0.075 0.159 0.033 0.034 4.4E—03 1.3E—04 1
15 0.090 0.168 0.048 0.037 5.0E—03 1.5E—04 1
16 0.020 0.106 0.007 0.012 2.2E—03 8. 0E—05 1
17 0.163 0.155 0.048 0.021 3.0E—03 1.1E—04 1
18 0.015 0.104 0.005 0.012 2.0E—03 7.0E—05 1
19 0.003 0.055 0.023 0.003 1.2E—04 3.1E—=06 —1
20 0.000 0.006 0.010 0.002 1.3E—04 3.4E—06 —1
21 0.070 0.503 0.285 0.132 1.0E—02 1.4E—04 0
22 0.086 0.584 0.281 0.047 2.1E—03 3.3E—05 0
23 0.066 0.180 0.026 0.023 3.4E—03 1. 1IE—04 1
24 0.047 0.150 0.012 0.008 1.7E—03 6.8E—05 1
x4 WRERRSWKER
Tab. 4 Grinding wheel wear states test results
Ak PR i BP i 2 %) 4% SVM
1 —1 —0.980 4 —1
2 —1 —0.984 6 —1
3 0 0.038 8 0
4 0 0.011 9 0
5 1 0.999 4 1
,,,,,, 6 ol 09815 1
W%/ % 100 100
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