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Abstract :

In metal cutting, chatter is an unstable
cutting phénomenon which is due to the
interaction of the dynamics of the chip removal
the of

machine tool. When chatter occurs, it reduces

process and structural dynamics
tool life and results in poor surface roughness
and low productivity of the machining process.

In this study, the experiments have been
conducted to investigate phenomenon of the
chatter in CNC lathe without cutting fluid. In
the experiments, two
attached at the tail stock and tool holder and
the signals were caught. In order to observe

the effect of chatter on the surface roughness

accelerometers were

profiles, surface roughness profiles were

generated under the ideal condition and the
occurrence of the chatter based on the surface

simulation = model  using surface-shaping
system.
Finally, the result of experiment and

simulation have been compared.
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Cutting Speed (m/min) 200
Feed (mm/rev) 0.1
Depth of Cut(mm) 05

Major Cutting Edge Angle(" ) 45
Minor Cutting Edge Angle(® ) 45
Tool Radius 1.2

Table 2 Tool & tool holder modal test

Natural Frequency (Hz) 1007
Damping Ratio 0.0155
Mass (Kg) 0.725
Damping (N-s/m) 2.9 X 10
Stiffness (N/m) 142

A FAAE B3] Fojd WHE o431
EA P dF Azdd HEHAe BE oF
A 9 A% 2249 ¥W #H4Fig. 5-a)d YE
itk A" 28 HEHA e we 244 B
W YA (Fig. 5-b)ell YeEh AT

Amplitude ym}

5
4
K]
2
1

e
1

0.1 0.2 0.3 0.4 o|s

Fesd Direction (mm)

Fig. 5-a AlEd04& $¢ 234 ®7 A7
P4 (A7t 2484 dgke o)



" A 2ok A7 24PS Ao ¥ AVE o
2 104 o) Skt AE ¢ F AT

Amplitude {ym)
o w o w

NEASY . AN 42 492 % A%
N/ ANz A2A AHE AT FW ALY AR 2
Al ¥ A 9ge wAE Ade Asg 37 xpz
2#n "agelolth. FR7IAY Agolut
A7 AR, AR g Ew A
e 27 9% gEn A¥dNE NEUR

3]

e
ol

—_—

Fig. 5-b A B0l & §d 249 A AP/
33 (A7 dBRE )

EQ, oA A%ol 34U EW Yoe Fig T L¢ FAOE AZsYoem, o & 3o

6 dehlon, A B Fo) 3dQ & =T 430 MY 2 099 3AEe 59 A

W Y4& Fig. 79 YR 7] dolHE HPo HH Adrje =4¢
Mitutoyo®] SURFTEST SV-600S Argstd =
Aesioh

CNC Lathe / /; e 400mm
[

—

Accelerometer

((Ww) sseuydnoy

Data Acqusition &

2 Analysis System

15
10

075
Cutting S 05
Cirection {mm) 0 025
Feed Direction (mm)

Soo o

Fig. 6 o]33 9 A% 349 ¥9 34 1BMPC
Fig. 8 4% A1 Block Diagram

Signal | A/D Board
DT2839

421 4} FFNA Y5 MEEH 3
Fig. 99} 10& CNC Aute] Adois}t 375
ol IS =EAE HEste A/D HEdAN 53
Tame HolHZ ABY AZHE 2% 1000802 7 A
HEe F7HHE 624 &A3H

Cuttinp Direction (mm) 5 025 o'ieed svecton (ot - :E n :!
Fig. 7 487 3718 Fo 339 ¥4 394 - o
Ageolde BN 4y B Ao o] 4A 3 (@ Agd b FF &9

29 S(EW AR7) g)E 031 um, AE7} T4 Fig. 9 AS7t ¢ASA ¥%&

AL ASE 32 umE AEHIL TP ARG

23



Ll LUR LT

. o gl
B R T I

(a) A<t (b) 37 &4
Fig. 10 A€7 2438 1

FPETY AgdY 29 o AR olRe
Asrdel Woly N4 ex BA ® R 2ok
AE7h AR Fe NBIHE DB ¥z
ax gAw AHH AR ARANE WS 3
7 Rn A A B A% WEA A3HE R

< 432 F3AM ¢ = AR

422 44 %23 Y% 53 2%

ol 4 FH W P4 Fig. 119
Bt dAdez Felyd E¥Y T 8
& wiAlgte o) 3Hd BEW Y4L A€ FE
ot o= AE oF 8AEL wAF ¥Y ¥
dez ¥ 4 o 22y Fig. 129 Fig. 119
HiEAM ol WEgoz Ad FAEL HAA Zo]
A AL ¢ F AT, 23}d B FAAM=
BAFAR] 4AE o A7IA Ekde ¢
T AU

Amohtuds (m)

2o - o s

o 1] ny [1]
Feed Diection ()

Fig. 11 o] 33 %9 343

Fead Draction {m)

Fig. 12 A7} 4% ¥4 Y4

5. 18yl st 49 Aot vjm R 23

A7 BAE R 2L Fig. 5-ast Fig. 118

24

H2E BE, AEHolAe A9} A9 FYI}
A vebdo. =3, AEst 248 F$9 Fig.
5-b% Fig. 129 ¥ @& ¥lus 2E W §
A o 8 A4S Hu QAT g4
o3 2 Aol YL Fao) Uz 9l
22 ¢ + At} Scallop Height 3= A9 ¢
st}

A7t 2 A TYHA AL 9 By
B A7 2A 78S ¢ & Ahey A
A Ael7t AR FES] A4S AHud @}
W] BYPE VM2 JYLE ¢ F e,
AlEgol g B¢ 23 =3 ¥¥Foz Wiy
< 2SS ¢ F AU

6. A&

A4 A AHe dH4 A T 4
Edgez d3f AdE. A A 2A=HE A
He 2289 Y AV 2 9% vAA
goh meM & 7€ F3 otdle 2 ZAE
€ dRe & AU
(D) 2AddE TA A7 2Ase Az
FEL FUsAT. 7S EACNA & AE
4& B3 AEH/ 24N W7 Ao
T g dro o & A3zt 44
He RS 43
EAYY dF Ax2"dE o8 AL E
AAE A A 2AYSA ke we
¥ PFES AA 4¥H - ENE
s 2% dXge ¢+ AU
9 Y dF N2=dg o83 sy =
24 AE A3 A 28 Y3 Al
e 4FS 44 43 5 AN

)

3)

0

kil

A

31

(1] Kato, S. and Marui, E., "On the Cause of

regenerative  chatter due to  workpiece
deflection”, ASME Journal of Engineering for
Industry, Vol 96 Nol. 1974, pp 179-186,

[2] Tlusty, J., Ismail, F., "Basic Non-Linearity

Machining Chatter”, Annals of the CIRP, Vol



30, 1981, pp 299-304

{31 Kondo, Y., Kawano, O. and Sato, H,
"Behavior of self-excited chatter Due to
multiple regenerative effect”, ASME Journal of
Engineering for Industry, Vol 103, 1981, pp
324-329

[4] Kaneko, T. Sato, H., Tani, Y. and O-hori,
M., "self-excited chatter and its marks in
turning”. ASME Journal of Engineering for
Industry, Vol 106, 1984, pp 222-228

[6] Marui, E, Ema, S, and Kato, S.,
“"ChatterVibration Lathe Tools Part 2: On the
Mechanism of Exciting Energy Supply”,
ASME Journal of Engineering for Industry,
Vol 105, 1983. pp 107-113,

[6] Geoffrey Boothrayd, Winstiom A. Knight,
"Fundametals of Machining and Machine
Tools”, Marcel Dekker, INC, 1989, pp 239-279
[71 Tarng, Y. S, Hseih, Y, Li, W. T. C.
"Automatic Selection of Spindle Speed for
Suppression of regenerative Chatter in
Turning”, Journal of Material Processing
Technology, 1996, pp 12-17

[8] Koenigsberger, F., Tlusty, J., Structure of
Machine Tools, Pergamon Press, Oxford, 1971
[9] Hong, M. S., “Generation, Characterization
and Synthesis of Engineering Surfaces,” Ph. D.
Dissertation, Northwestern University, 1994.
[10] Hong, M. S., and Ehmann, K. F,
“Generation of Engineering Surfaces by the
Surface-Shaping System,” Int. J. Machine
Tools Manufacture, Vol. 35 No. 9, pp.
1269-1290, 1995.

25



