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A Study on the Monitoring of Chatter Vibration Using Pattern

Recognition in the Plunge Grinding
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ABSTRACT
Because the chatter vibration is a main factor to damage on the quality and integrity, The cure is

required peticurity in cylinderical plunge grinding. The chatter vibration relatied with wheel speed,

workpiece speed and infeed rate. Therefore, we expressed more credible normal signal and chatter signal

Pattern in accordiance with wheel speed and acquired RMS signal of the accelerrometer.

In this study, after finding the chatter pattern ,

Kurtosis, to Neural Network.

we applied two parameters, standard deviation and
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Fig.2. Deformation Classification in accordance
with Grinding Conditions
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Fig.3. Acceration Raw and RMS Signal ; (a)
Wheel Speed 1800rpm (b) Wheel Speed 1740rpm
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Fig.5 Acceration Raw and RMS Signal ;

(a) Normal Signal When Wheel Speed 1800rpm
(b) Chatter Signal When Wheel Speed 1800rpm
(¢) Normal Signal When Wheel Speed 1740rmpm
(d) Chatter Signal When Wheel Speed 1740rpm.
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Fig.7 Linear Reparation for A Two-Dimensional,
Normal-Chatter Pattern Classification.

4. FFEA 2(Kurtosis)

AEAY FFEH m A ABANEE U=
78 d49 A=Y 2 HYgd e B
AYE vetdls FA9%02 O AdE g
#r}

Kurt=(4 SIEZ2 -3

4714 -3¢ AR Yool 08 TEY AY 4
Fo),

5 AAY Hgdx
¥ A7 e A3 2ysE AHE
23t7] A HEdYuSE ETUAY TREA
28 AMgEIen, AFEY Z2aPe e
239 Neural Works Professional I8 A48
o HAIHFEANA AYsio
ARz FAERE M4 Ee RMSAEE o)
A 2709 48 E, 670 RUEE ZE 19 FT
23 109 8502 FAHYTE olul I FA
9 FHE FRAE ALYFE AaRes
& dAsA.



Table 1. Supervised Data for the Learning

Leam Leam
S-D!| Ku Patten S-D| Ku Patten
04125 | -1.544 0 ]04707{-1.2339 0
04339 ]-16642]{ 0 104205!-15417] O
0.3988 | -1.4662 0 0.433 |-1.2987] 0
0.4236 |-1.2665{ O 10.4631|-12426| O
0.3997 {-1.5215] 0 0.361 | -1.22 1
0.3558 [-0.4455] 1 ]0.2833[-1.0913] 1
02759 1 -0.9718| 1 0308 | -0937| 1
0.268 |-0.4516| 1 034 |-0.2462] 1
02755 { -0.8 1 0.341 |-0.2894] 1

Table 2. Implementation Result.( 1)

S-D| Ku [Resulti S-D! Ku |Result

041251 -1.544 | 0.001 | 0.4707 |-1.2339{ 0.001

0.4339 | -1.6642 | 0.001 | 0.4205 {-1.5417} 0.001

0.3988 | ~1.4662 | 0.001 | 0.433 |-1.2987; 0.001

0.4236 | -1.2665 | 0.001 | 0.4631 |-1.2426] 0.001

0.3997 [ -1.5215| 0.001 | 0.361 | -1.22 | 0.987

0.3558 | -0.4455 | 0.987 | 0.2833 |-1.0913] 0.987

0.2759 ] -0.9718 | 0.987 | 0.308 | -0.937 | 0.987.

0.268 | -0.4516] 0.987 | 0.34 |-0.2462) 0.987

027551 -0.8 | 09871 0.341 |-0.2894| 0.987

Table 2. Implementation Result.(II)

S-D| Ku |Result! S-D| Ku |Result
0.4661 | -1.2447 | 0.001 | 0.4231 |-0.9653; 0.001
0.3983] -1.134 | 0.001 | 0.3958 | -1.345 | 0.001
0.4125] -1.2143 | 0.001 | 0.4608 |-1.3659] 0.001
0.3469 | -0.8216 | 0.987 | 0.4312 | -1.341 | 0.001
0.3816 | -0.8296 | 0.987 | 0.4633 [-1.4876] 0.001
0.3982 | -1.0021 | 0.987 | 0.3655 | -1.224 | 0.001
0.4095| -1.015 | 0.987 | 0.3466 | -0.912 | 0.987
0.3558 | -0.4455 | 0.987 | 0.2927 |-0.9143] 0.987.
6.4 &

HAEE ABE olBotel ANFHYUE ATHO

24 &% 2 AEL AUH-

1

A7), A2t agI FAEAY FHoE
d@dge de FAAATHY AHEFH A
o AL BFAAHA #WSHFI] HEA)=
RMS2 3§ #5%oaM meo]l 7o 98 &
LY 4 AT

-32-

2. AR2¢e AL HEIHE TE A =
2A2 FA G &8 F AU

3. @4 ¥ £x9 w3 AHVF JAATE 7
22389 AAZEHE ol &3] ANHY £xF
On-OffAloi7} 7Fs¢o2 & + AN

1]

U},‘.‘.

WA, BAY, s, £, s N33
2%& o4 dtEe EEIA 53"
832 A 139 A 113 (1996.11)

(201 FEF, %Y, WAHF “dAIE KW
F29 HHzjo BVJAT FIRLFTHA A
138 A 73 1996.7

(3) GXiao, S.Malkin "On-Line Optimization for
Internal Plunge Grinding” Annals of the CIRP
Vol. 45/1/1996

(4) Tetsutaro Hoshi, Shigeru Matsumoto, Satoshi
Mitsui "Suppression of Wheel Regenerative
Grinding Vibration by Alterating Wheel Speed”
Annals of the CIRP Vol. 35/1/1986

(5) F. Hashimoto, A Kanai, M. Miyashita
"Growing Mechanism of Chatter Vibration in
Grinding Processes and Chatter Stabilization
Index of Grinding Wheel” Annals of the CIRP
Vol 33/1/1984.

(6) K.Steffen, H.Follinger "A New Approach for
Investigating Dynamic Effects
Annals of the CIRP vol.34/1/1985.

in Grinding”



