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Analytical and experimental analysis of response of the cutting tool and
the workpiece by the chatter phenomenon in turning

Morteza Shankayi, Mohammad Javad Nategh*

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran.
*P.0.B. 14115-143 Tehran, Iran, nategh@modares.ac.ir

ABSTRACT

Chatter phenomenon is self-exited vibrations in machining processes that reduces the surface finish, causes damages to the tool and
workpiece and in severe cases can be detrimental to the machine and operator. Understanding this phenomenon leads to the right choice of
machining parameters and helps avoiding it. One way to understand a physical phenomenon is through its modeling. In this paper, a strong
base was built to simulate the chatter phenomenon. A number of tests were carried out where chatter phenomenon occurred. In the tests,
cutting forces and displacements of tool and the workpiece were recorded. The forces that cause displacement in the tool and the workpiece
were obtained by continuum system analysis and verified by the dynamometer records. It has been shown that the most part of machining
energy is not sensible in workpiece and therefore the modeling of the tool in turning process is simpler and more accurate than the
workpiece modeling.

Keywords: Chatter, Continuum system vibrations, Tool vibration Turning.

ez 05 S gy Lol 5l e o A5 (o) sl canl
oo e din w5kl Jue sl ol 5 SedlS (L8551 Sl 5 e
llae 55 batg) cnl 5o sKdgerd 25 Joe 5 (shp xS e by S
slals,l Jo 6,50 g oy polie 0,5] Cawy lal iwl cous e
ol ol s s 80805 anl B 50 6,5 e e 5l 2L s L]
a3l w0ad Glo clbe 90 odle calply Cnl S 5 58 I 0
Seiee Lo el (ol @ I 55 (S Slabs)) 1 6%
Eoly g S oy A OISl 51 (S VA0 o o Y] sl
il il s ssb 5550 Luly5 51 (Fol sl ol 051 55 (Sl
Sy s Jelos Lals 5,5 eole gl 1247 Jlo ,o [¥] 55 5 olo )8
S5 bl o sosls jlasl anals ey Jo Sitiges 15 Jo 450
T Jlsge S g, 5148 wiser ool sl alaz 5l o] ws S ol

1. Closed form
2. Modal expansion technique
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7. Hinged
8. Fixed
9. lateral or transverse or flexural or bending
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1. Rotary inertia

2. Axial displacement

3. Axial inertia

4. Eccentricity of the prestress load
5. Functionally graded

6. Axially functionally graded
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