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Tab. 1 Milling parameters of different working

conditions
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1 1.50 0.25 54k
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3 0.75 0.50 4k
4 0.75 0.25 J45 R
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Tab. 2 The correlation coefficients between

AE features and tool wear
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Fig. 1 Flow chart of cutting tool reliability evaluation
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Fig.2 Test installation diagram
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Fig.3 The time domain and frequency spectrum of the

acoustic emission signal under well conditions
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Fig.4 The time domain and frequency spectrum of
the acoustic emission signal under severe wear

conditions

PP P9 R LA EL R UL Y o P L [ 4 A O
TERAIR. i T A SR P A R R A R 1
it A )42 77 3 e AT 0 BRI I S 2 A7 A R
A IR PR3 A B /DN D8 AL O 3 6 LN A 5 647
I B RE 8 5 K e B2 IR AR 00 &k MR 7, g £ 1
.

IR 1. 2 B9 07 3k X R BHE S AT AL B,
TR R AR T AR R L BURY  fig J2 KR 6
JZ IR RUE  Ba  A 64 BT L RIS 64 4>
AT B IH — /N A0 BE L BT 5 O BE HIL U5 4
CURSIVER: Fagi 0 A MO R AV (S B SN
P AR TE XS LU AT U 13 M 2 A R R
NEARAGAR BT R A 1R 2 R R OR T
VBT PR A0 0 O R 7 R A L O 2 BT AR AR
AE Ht e AT . BRI 2 bl LU BI85 7 30 A
VB A0 290 300 11 R i A Al A1 BE B P MR 1) RE
. 6 ) H 1 B R e R AR S A 2
A RIS 7 AU 1) /N AL B A Tl R B AT

DIV ARG 925 2 B T o L AR T LR S
is i 2 05k 22— B T L 5 in
J1IVEEAL SR 51T HI 1 5254k P 38 AR DG 1k 45
RALTEZOIH] 1o b, T H B 5042 1) 07 69
S B L 7 S O AR 1) YD) 1 I
(8] 48 Ak i 3 P, DI R b B DT R
TR I HAFAE 3 — € 9 I3l . 3% 5 3 DA
B B DD A AR PR B BRI R 25 4
—SEHRA KA.

10 B
08} =pinfenn
06
S3)
04
0.2F
’-LH 1L PI aollo o . "
0 5 10 15 20
No.

B 5 46 AR e An B A B B R A B
Fig. 5 Wavelet packet power spectrum in preliminary

and wear stage of milling test
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Fig. 6 Trend of normalized wavelet packet power

spectrum in the 2nd and 7th frequency band
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Fig. 8 Evaluation curve of cutting tool reliability
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Estimation of operational reliability for milling cutter
based on acoustic emission signal

LI Hong-kun*', WANG Yin-hu', YANG Shu-hua®, ZHAO Peng-shi'

( 1.School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;

2. Shenyang Blower Works Group Corporation, Shenyang 110869, China )

Abstract: Logistic regression model for reliability evaluation based on acoustic emission monitoring
for milling cutter is investigated. According to experimental data analyses, acoustic emission and
cutting force signals have linear relationship with milling cutter wear. It is an effective method for
milling cutter degradation estimation. Frequency band energy related with milling cutter wear is
determined to be as characteristic vector for acoustic emission signal using wavelet packet
decomposition. Two reliability estimation models are constructed based on cutting force and acoustic
emission signals, one uses two kinds of signals, the other just uses acoustic emission signal. The
reliability can be estimated using the two models. The model just using acoustic emission signal is
more convenient to estimate reliability and predict life as it is difficult to monitor cutting force in the

practical working conditions.

Key words: milling cutter; tool wear; acoustic emission; Logistic regression model; wavelet analysis;

reliability



