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A Study on In-Process Detection of Chatter Vibration
in a Turning Process

Youn-Yoog Koo* Eui-Sik Chung**, Suk Namgung***

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, dynamic performance tests for machine
tools, so on, In this study, therefore, the estimation and the in-process detection of chatter
have been experimentally investigated for the turning process. As a result, the commencing
point of chatter can be decided from the behavior of the maximum amplitude of the dynamic
component of cutting force, where the maximum amplitude is suddenly increasing with
the chatter commencement, Then the commencing point of chatter can be estimated
practically by this method before the occurrence of excessive vibration, Also, it is possible
to detect the occurence of chatter vibration through the in-process measurement, by

monitoring the maximum amplitude of the dynamic component of cutting force,

.M at7] 918 9E FHE ofF wiAse) A e
Aot HeA, FANAE FH71A ) 4557}

AANFANA LA AEEA P A gl HU HAE S AR, ABAE
T OlEH A o Ashols 2L RS WABHS FAY F A7 Ak ) A% 7
AF7} olFolgo), 1 AEE ABHow AY  H wehyel g9xsw Y FAolh 53, 4

* Aalg Fdestadey
* A5lal, ojageioist s A A
389, Seietn ) Ag et

73



O#% X

UALY AT - FA} ool sl A2
9 A AR RONNE, AT SBE 2 z«n
Aotk 4899 ¥
Mg wadel 893 aTHE

2 (in-process) 2 #&3}11,
Poll ek A+,
ok

AS7A] A F LAY HE B AFolME,
I FEF9oRE, AAFH HARg A& W
v, FAEE FE AL A Fre 57
HEsle #EA P, I o gRE Ay
THE =AM S B A A E o] 85t HEFE M
W Eel F2 AEH gty a#u, ol HAEM

W2 ARAHQ) #dv|FEe] AoHo| Jlo, 531 ﬂ
T 29% & ke AuF BAH Ax A
AHE Aokt

& dFME, AartEdA AERE e HE ¢
338 SAREE g8 fste, EaRA gt
THAEA Ztdta Ut o] %‘Zﬂ*“—ﬁv—% olm] A
Ed 3}9}%%

o o o T

o+

oz AZEY, BEA o o
& A4 A7 Q¥ Aol Fog T, amon
A, Aszd 9 3Rl 248 Ws Aze o,
AL AE o] wAo] e FWAL) o Ashoh FHA
wahol wAHol Hate] FEAT, FAHozE,
AAE) B4 84S 2 wdstn A Aoz B
UHE Fu5G9e olgstel, dola AAAGe

FAYPE FAFEAND, AFB AsAD PP

2 P32Y BA4R ) R AUAES, A4 F 24
@ BWA Y7o FRBAZ RE, AHAE 2

Z2A~ AE 2 228 B FAHEEY o %
7Vsds AESRAT

HEUYX R WY

Fig. 1& £ A7l |43 dg4=x]e) MExo]
oh, AFA, FHAEL Ale] F&o) Axld H (3-
jaw scroll chuck) o] 9JZx Aefz o) AH wir}
AYF AAPow nHsIFPom, FFE P20 AE

74

& AR, v AE vtk X2 Tipe g mEsty
o a3, FA4A 2y XA BHE AAL
A3k, mF Hakge] 0, 5mE AMEE AAEA
o "R Advte] T el ol A AX)g
$HY FEEFHAANN FH3n, BT AzE,
Fig, 1o vebdl wpe}go], 4 Data Recorderol]
TERF, AUSE AAste, AT FHYES
FarEd g

Three-jaw

Scroll Chuck Workpiece

(Chucking Length: 40mm)

—= Cutting Direction
Tool P IEI Throw-Away Tip
Dynamometer Tool Geometry :

‘ (-75-757%7%45%45%0.8am)

Charge
Amplifier
1] Pen-Recorder
Data
Recorder
T _L-. Memory
Oscilloscope
Band-Pass
Filter
L7 Frequency Spectrum
Analyzer &
Signal Processor

Fig. 1 Schematic view of experimental set-up

Table 1 Experimental conditions

Engine lathe | Misal 820T PR (1500x400™™,7.5kwW)

Chuck 3-jaw scroll chuck (8")
Tool Tip : SNMA432(P20)
Shank type : PSDNN2525M12
Overhang length : 45mm
Chucking Chucking torque : 1800kgf-cm
condition Chucking length : 40mm

Work Semi-hard carbon steel (SM45SC)
Diameter(D) : $45,50,55,60mm
Effective length{L) : 260mm
Cutting Cutting speed(v) : 56,86,192,
s 290m/min
condition

Feed rate(s) : 0.11,0.22,0.31,

0.425,0.523mm/rev

: 0.5,1.0,1.5,
2.0mm

Depth of cut(t)
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Table 2 Results of measured chatter frequencies in cutting

test
Cutting conditions| Chatter frequencies | Remarks
Cutting speed ; 56 | 215, 210, 177.5 t=1.0mm
v{m/min) 86 | 235, 225 $=0.2Zrm/rev
97 | 235
148 | 232.5
192 | 227.5
290 | same as above
Feed rate ; 0.065 | 245, 235, 232.5, 220 v=148m/min
s{mm/rev) 0.11 245, 232.5, 220 t=1.0mm
0.22 232.5
0.31 no chatter
0.425 | 232.5, 202, 172.5
0.523 | same as above
Depth of cut ; 0.5 no chatter s=0.22mm/tev
t(mm) 0.75 | 232.5 v=148m/min
1.0 same as above
1.25 | same as above
1.5 242, 232.5, 202
1.75 | 230, 217.5, 202.5
2.0 same as above
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