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Construction of Chaos Simulator for Cutting Characteristics Evaluation
of Non-Ferrous Metals
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Abstract : This study proposes the construction of chaos simulator for cutting characteristics evaluation of non-ferrous
metals. Also this paper aims to find the optimal cutting conditions of diamond turning machine by measuring surface
form and roughness to perform the cutting experiment of non-ferrous metals, which are aluminum, with diamond tool.
As well, according to change cutting conditions such as feed rate, using diamond turning machine to perform cutting
processing, by measuring cutting force and surface roughness and according to cutting conditions the aluminum about
cutting properties, Trajectory changes in the attractor indicated a substantial difference in fractal characteristics.
Constructed chaos simulator in this study can be used for cutting characteristics evaluation of non-ferrous metals.
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Fig. 2. Tool dynamometer
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Fig. 3. Dynamic cutting force of Al-alloy according to feed
rate(spindle rotational speed : 1500rpm, depth of cut :
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Table 1. Resuits of chaos analysis for Al 7075

Chaos analysis and evaluation
Fractal Attractor Material
dimension quadrant Y-value |Lyapunov exp.
2.087 0.53-1.0 5.76 0.41 Al 7075
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