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Simulation of the Chatter Surface on the Turning Operation

Hong Min Sung, Kim Jong Min

Abstract

In metal cutting, Chatter is an unstable
cutting phenomenon which is due to the
interaction of the dynamics of the chip removal
and the
machine tool. when vibration and chatter

process structural dynamics of
occurs, it reduces tool life, results in poor
surface roughness and low productivity of the

machining process.

In this study, the experiments were
conducted in CNC lathe without cutting fluid
to investigated phenomenon of the chatter. In
the experiments, accelerometers were set up at
the tail stock and tool holder and the signals
were picked up. In order to observe the effect
of chatter on the surface roughness profiles, in
this paper, surface roughness profiles will be
generated under the ideal condition and the
occurrence of the chatter based on the surface
simulation model.
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Fig. 1 Idealized orthogonal cutting process
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Fig. 2 Closed~loop representation of the machine tool
and cutting process system
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Fig. 3 Phase shift of regenerative chatter
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Table. 1 Tool and tool holder modal test result

Natural Frequency (Hz) 1007
Damping Ratio 0.0155
Mass (Kg) 0725
Damping (N-s/m) 2.9 X 10
Stiffness (N/m) 142

Table. 2 Simulation cutting parameter

Cutting Speed (mm/min) 200
Feed (mm/rev) 0.1
Depth of Cut(mm) 05
Major Cutting Edge Angle(®) 45
Minor Cutting Edge Angle(®) 45
Tool Radius 12
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Fig. 5 2-D surface profile result (Ideal)
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Fig. 7 3~D surface profile result (Ideal)
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Fig. 8 3-D surface profile result (Chatter)
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Fig. 9 non~chattered workpiece(a)

and chattered workpiece(b)
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Fig. 10 Measured 2D surface profile result
(non-chattered workpiece)
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Fig. 11 Measured 2D surface profile result
(chattered workpiece)
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