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Monitoring of Grinding Signals and Development of
Wheel Wear Prediction Model

GUO Weicheng . LI Beizhi, YANG Jianguo, ZHOU Qinzhi
(College of Mechanical Engineering, Donghua University, Shanghai 201600, China)

Abstract: Based on the issue that monitoring of wheel wear is difficult to be implemented directly during
grinding process, a multi-feature optimization and fusion based random forest (MFOF-RF) algorithm was
proposed to realize the accurate prediction of wheel wear. An experiment of cylindrical traverse grinding
was performed and the power, acceleration and acoustic emission signals were collected and processed in
order to extract a large amount of time-domain and frequency-domain signal features. Statistical criteria
were used to adjust model parameters and choose best feature combination for the prediction of wheel
wear. The results shown that the MFOF-RF model improved the prediction accuracy and diminished error
more than 30% compared with the model with single feature.
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Fig. 1 Schematic diagram of wheel wear experiment

setup
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Fig.2 Measurement process of wheel wear
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Tab.1 Preprocessing parameters for various grinding signals
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Fig.3 Process of random forest algorithm
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Fig. 4 Flowchart of wheel wear prediction using

MFOF-RF algorithm

3 ZBWHER

3.1 HIEERFLERSHIELE

22 3 Xk JEE W) T AN T R MR R R S A S Y
Ab PR R AE B L KRR AR 5 S T R MR TR
P YGME R RSB R S EAE S5 K R R
SYRERESE 5 DMAEARAY R* KT 0. 75, Nk 5 4
RFAIE A DAy i A ik S ST R A 0 T AE Y L b B
ZHOM R {H LR 2.

FEYI i T I A8 B Ry 55 2% AR B (fF 5 4
fIE ) RN A B (R 5 50 #4703 — A ab 28, LB 1k
Y2 A2 v i BEA — AR 7 3 S b A7 5 U5 9 1)
T A A IS AR B B 25 S AR R i an Dy
FIMERTIA b E B R R S A A(E AU LR
U G S AR A B -5 ) 36 (6 Y L (LR A
VA — A5 e A AR U BT AT 9 5 5 45 A (B8 T 4 22
R TR) A K SR N JF HLASN 1 T8 SRR R AR (A
B R TT IR A Al 0 — AR5 1 2 34 BLUfE T 3P 1
(B 5 A A R R G 3345 5 KRR S G g
5 MFAEWNE S Fros RV Ok R

T B A A A A B S WL SR B/



12 1 36 e im 5 B B AR AT 5 MR ] 5 A A B 5 TR AL AL M 5 1479
*2 EUREREXERENSIEREFRLESH
Tab. 2 Features highly related to wheel wear and their preprocessing parameters
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Fig. 6  Measurement results of average grit height and

normalization of wheel wear degree
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