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A Study on In-Process Detection of Chatter Vibration in a Turning Process
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Eui-Sik Chung**,
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ABSTRACT

There have been many studies on chatter vibration in machining but there seems to be
no regulations to decide the commencing point of chatter objectively. The development of
an objective method which can estimate and detect chatter commencement is very much in

need for automatic manufacturing systems,
so on.

dynamic performance tests for machine tools,
In this study, an approach for in-process monitoring and for deciding commencing

and

point of the chatter vibration using the frequency band-energy method was proposed. From

this method,
and investigated its practical possibility.
chatter vibration can be detected accurately.

conditions,
machining processes.
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As a result,

in-process monitoring system for detection the chatter vibration was developed,

it is shown by experiments that the

Since the changing pattern of the signal energy
in certain frequency band during chattering is seldom affected by the variation of cutting

if adequate pre-measures are taken,
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this method can be widely used in most
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Fig.1 Example of measured amplitude spectrum
of cutting force
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Yeld ulel go] Data recorderd) #&8¢ ¥, AEE Table 1. Experimental conditions
A AEke], Spectrum analyzer ¥ Signal processor, Engine Lathe Misal 820T PR (1500X 400mm, 7. 5kw)
Micro-computer& o] §dla] HAX Y FHHYES 2 Chucking 3-jaw scroll chuck (8)
Asig. Conditions Chucking torque : 1800kgf - cm
Sow Serell Chuck Chucking length : 40mm
Workpiece (Dia.x 300 =) Tool Tip : SNMA432 (P20}
Shank type : PSDNN2525M12 i
Throw-away Tip Overhang legth : 45mm ‘
Tool Dyramometer Workpiece Size . Dia. X 300mm
Engine Late | Material : SM45C
| Diameter : 55, 60mm
Dau Recorde: Effective lengh :110mm
T . — Cutting { Cutting speed  : 89, 147m/min
LSngm! Processor ] [ Band-Fass Fiter 1 | Snecirum Anaiyzer| i = |
. ’; J i Conditions | Feed rate 20.11,0.22mm rev.
@ ‘ Depth of cut :1.0mm
[ Harg dish b 1BM - POIAT }———-—J CRTJ :'Tool Dynamometer: Kistler (Type 9257A)
R —— | Charge Amplifier Kistler (Type 5807A)
:@ Torque Wrench  Tohnichi Mfg. Co. CED
Fig. 2 Experimental set-up and monitoring system . Band-Pass Filter Suwagare Co. VFA-3
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‘h.—\/D Converter _ Super Lab Card {(Model PCL-714-

3 Conversion time :40ms
i Resolution © 14 bit
Input range 5V
| u-Computer IBM PC/AT 116 bit
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Fig. 3 Relations between radial component and
energy of cutting force with overhang
length of workpiece (s=0.22mm/rev, t=
1.0mm, v=147m/min, D=55mm)
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Fig. 4 Flow chart of monitoring system
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Fig. 6 Monitoring result (1)
(s=0.llmm/rev, t=1.0mm,
D=60mm)

v=147m/min,

= On-Line Chatier Vibpation Monitoring System -
{by lool Dynamomeier)

13
[ Thnsho 11
Du ay on the

H
6 Gatier D hecied 11 ”‘Mr&}

é ’ 3.9163
wrs ‘.' ||

e TINE (sec) 5

S'I')ucshnld {=Fih)

Fig. 7 Monitoring result ()
(s=0.22mm/rev, t=].0mm,
D=60mm)

v=_89m/min,

g 4 en,
o] 7Hgsit.
(3 (DY Bl s AdFHrE HHslo] HE
¥ 2E4TNN 7§ YUz Ee HE R
oj9lg] o gIe THA e
(4) A7t 2SR ghe EAGHAM, E e 2
x2719) wigle) A9 dgs A geoh
(5 43% FExgE 7= 7k Fdkd o=
AAo] 7Hesh] Wi, A%l wet HEe] W
gAReEA O ALEYE ZdE & A4
A, 2 d7dA A AEHy 2 3R
AE, AHAFE QT2 A HEHY) I JEE o
=t 8% Byl B AoE HZ4HEy, nlud Py
AT BAZAA sl HEo] ¥ Bub ohyel,
e HEE AMEAMY gfo] JdEn

AEREFY ATZHA A2

2 ATdME,
B AZAYY Py g
A3},
Ea}gil:} a2 2% os% Z2

2) 4% 7‘*1’9?] =)

4 d B

AERFE AERA2E HEsP] 14
Aetet, FAlY AARAE
ALY 7teA ARE AEAHY “o“ﬂ"i z
AEE I3

) B ATAM Ae AsAEdyd o8 7§
AR HEdiRg B2, AAMAEY ¢4
A& Y] wgEtn glos, olg o83t A
Ej2EY] Qz2AA HE E B4E BHel 7t
3t

AEREY B2 F£38HA

&8  lod, 48# sHeAel Ut

112'_

182
1FH

THEE BFEC WHRE CEHNI
BT 2 BBIRBOBE & 2 DML ICIT 5%,
HAMBEBERTE (CH), $B54%,  H5H055,
1987. pp. 2065~ 2068.

H.Nakazawa, Y.Miyoshi,
Interval Method for

Chatter Vibration”, Bull.

“Peak
Detection Onsets of

K. Shigemura,

Japan Soc. of Prec.

Engg.. Vol. 18, No.3, 1984, pp.243~248.
M. Rahman, ‘In-Process Detection of Chatter
Threshold”, Trans. of the ASME, Vol. 110,
1988, pp. 44~50.

TES, FY4, @A, HAESA oM A
FY JERMA A2 FIF ATF(I)T, F=23
438y, AM8A A3FE, 1991, .pp.73~8l.

C.Y.Jiang, Y.Z.Zhang, H.J.Xu, “In-Process
Stage by the
Frequency Band-Energy Method”,
the CIRP, Vol.36, No.l, 1987,
J.S.Bendat, A.G.Piersol,
Analysis and Measurement
Wiley, 1971.

mogx, LTHEE JZFFES “EEHWI

CEIAERBOBEHTIMT SHAE, HEER
BRE (CH), H52%, 778, 1985

pp. 1697~1700.

Monitoring of Tool Wear
Annals of
pp. 45~48.
“Random Data,

Procedures”,



