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The Parameters Identification of Chatter Vibration

in Turning Works

Abstract

In this study, the compliance measurement
and cutting operation in tool - machine tool -
workpiece system were carried out for the
parameters identification of chatter vibration in

turning.
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Fig. 1 Model of Tool-Machine Tool-Workpiece System
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Photo. 1 Schematic diagram of excitation test

Table 1 Specification of experimental device

Ex%e:vririmal Main specification
Engine lathe Chung-Song CSL-480x 1100

Impact |B&K type 8202 (Fre. Range : 0 to 7kHz ,
hammer |Force range : 0.5N to 5kN)

AEC type 5706PS

(Measuring range : 0 to 1 mm)

Data Acquisition front end : B&K type 2825
aquisition Signal analyzer interface module : B&K type 7521

q Input Module © B&K type 3022 (4 channel)
B&K type 4395

Accelerometer |(Range of Acc. : £7500m s~ peak ,
Range of Fre. ; 0.3 to 18kHz)

vTvggggg Tohnichi (Model : 2800DB, 2800-50 kaf - cm)

Gap sensor
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Table 2 Experimental conditions

Engine " |cpyng-Song CSL- 480% 1100
Chucking |3-Jaw scroll chuck
conditions |[Chucking torque : 1800 kgf < ¢cm

Tip : SNMG 120412
Tool |Shank type : PSDNN2525M12
Overhang length @ 30 mm

Material : SM45C
Workpiece |Diameter © 40, 45, 50, 55, 60 mm
Effective length @ 250 mm
Cutting speed :
Cutting s lgil’, 217.2, 2145%32 2654, 289.5 m/min
ey pindle rpm pm

conditions |geeq rates © 0.508 mm/rev
Cutting depths : 0.5 mm, 0.6 mm
Manufacturer : Kosaka Japan
Roughness \foel : DSF-1000

Accuracy : 100 mm/ 0.1 um
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Fig. 6 Compliance varation as to the workpiece
diameter (Chucking torque : 1800 kef - cm,
Chucking length @ 70 mm, Along jaw)
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Fig. 7 Compliance variation as to the overhang length of
workpiece{Workpiece diameter © 60 mm, Chucking
torque : 1800 kgf - cm)

245 HEFgo|dxe HFL Hew T
E70] 150 mmolAE 613 wpm/N, 170 mmell A
6.66 wum/N, 190 mmolA 7.09 gm/N, 210 mmel
A 755 wum/N, 230 mmeoiAl 819 um/N 133
F2AEZol 250 mmollA 862 um/NE FAH ol
EZo) Zrlol mal FHEY HEYo|Ad2E
Z7tste A¥E JEH, FFEZ015 20 mm
7ol we FAEgeldae & 1%4 F7t
3oy FFRBZHo] Frte) wet H-FHAEAY ¥
A 7ol AL ULE

okl o
)

X o
ohl

o



43 AN4Y 2% 2 2F

431 AERAF AEL A4F Fa5 4
A ALY FHEHHTE d

3 BA@49 1536 rpmo dtglon, A ol
< 0508 mm/rev, Aol 05 mm 9 06 mm
of HatzdsiolA FAE 460, 455 450, 445,
d409 Wisl zz dAE AAEHE TEAEY ¥
chof] BlHEA 5 AAME Faste FAH Hab) o}
& A% A3 E AEsY Fag E24E AXNEHA
t}t. 2 AFEZ Fig. 8 2 Table 39 el

Aospactrem(Sigral 1) - Inpk tar
3 Ansiyzer

/‘?//' : - | : :n

100
2

.

Fig. 8 Frequency analysis as to the workpiece
chucking conditions and cutting conditions
(D=60mm, F=1800kgf - cm, V=290 m/min,
f=0508 mm/rev, Cutting depth : 0.6mm,
Chucking length = 70 mm)

Table 3 The result of frequency analysis for

he cutting test
Workpiece Cutting °“‘“5 e Wa:al(’)fﬁs Y  Cutting
diameter(#) | depth(m) | length ] You | 7o)

640 05 50 144 | 71 | 07 222
05 70 144 | 525 38 12.07

06 50 128 | 141 | 006 0.19

06 70 158 | 152 | 005 0.5

$45 05 50 142 | 12 | 0402 1.44
05 [ 154 | 295 | 03% 142

06 50 142 | 960|019 ] om

06 70 168 | 297 | 16 5.71

450 05 50 142 | 177 | 027 1.07
05 0 170 | 258 | 1598 | 636

086 50 144 | 98 [19%6] 765

06 7 170 | 874 | 4602 | 1827

455 05 50 42 (33| 18 789
05 0 170 | 33 | 645 | 2826

06 50 144 | 486 |223%6| 918

06 70 170 | 30 | 58 2.3

$60 05 50 143 | 301 | 238 1147
05 70 170 | 1.38 | 7403 | 3541

06 50 145 | 254 | 5199 | 2482

06 70 170 | 25 | 9588 | 4579
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Table 4 Commencing point of chatter vibration

ot | ot | e | oo ety | Catting ettt
440 05 50 10 244
Q5 70 30 12.21
06 50 17 414
06 70 £ 925
655 05 50 1 302
05 70 24 6.60
06 50 14 384
06 70 22 6.04
450 05 50 6 184
05 70 33 10.10
06 50 % 763
06 70 61 1954
955 05 50 % 841
05 0 83 71%
0.6 50 76 2555
0.6 70 81 2124
460 05 0 % 3531
05 i % 3641
06 50 67 2460
06 70 114 4136
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Table 5 The comparison of frequency between

natural frequency and chatter frequency
. . . Frequency(th)
o) | o) | e [ Ottt | N oy
frequency Alog Against
$40 0.6 50 128 128 128
Q6 70 158 152 152
. $45 0.6 - 50 142 136 144
06 70 168 168 168
#50 0.6 50 144 144 144
06 70 170 168 168
#55 0.6 50 144 152 152
‘08 70 170 168 168
460 0.6 50 145 144 144
06 70 170 168 168
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