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Generation of Turned Surface by Chattering

Hong Min Sung*, Kim Jong Min"

j| Abstract !

In metal cutting, chatter is the unstable cutting phenomenon which caused by the interaction between the dynamics of
the chip removal process and the structural dynamics of machine tool. When the vibration and chatter occurs, it reduces
tool life and results in poor surface roughness and low productivity of the machining process. In order to observe the
effect of chatter on the tumed surface, the surface simulation model based on the surface-shaping system are developed
under the ideal condition and the occurrence of the regenerative chatter, and it is compared with experiment of profile.
In this study, the experiments were conducted in a CNC lathe without cutting fluid to investigate the phenomenon of the

chatter.
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Fig. 3 Phase shift of regenerative chatter
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Table 1 Characteristics of tool and tool holder

Natural Frequency (Hz) 1007
Damping Ratio 0.0155
Mass (Kg) 0.725
Damping Coefficient (N-s/m) 142
Stiffness (N/m) 29X 10

Table 2 Cutting conditions (simulation)

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 Nose Radius(mm) 12
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Fig. 10 Measured surface profile (Ideal)
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