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The Study on Ultra-Precision Cutting Characteristics Evaluation of
Non-Ferrous Metals Using Attractor Quadrant Method

Jun Bin Go#, Geon Hee Kim', In Sic Yun™
ABSTRACT

This study proposes the construction of attractor quadrant method for high-precision 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 and attractor quadrant characteristics.

In quantitative quadrant feature extraction, 1,309 point in the case of Al7075 (one quadrant) and 1,406 point
(one quadrant) in the case of brass were proposed on the basis of attractor reconstruction.

Proposed attractor quadrant method can be used for high-precision cutting characteristics evaluation of

non-ferrous metals.
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Fig. 3 Dynamic cutting force of Al-alloy according

to feed rate (Spindle rotational speed : 1500rpm,
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Fig. 4 Roughness(Ra: nm) corresponding of
A17075 and brass metal to feed rate
(Spindle rotational speed: 1500rpm, Depth
of cut : 10um)
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Fig. 6 Time series data in cutting force (AI7075)
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Table 1 Attractor quadrant characteristics

Quadrant One | Two | Three | Four

Part quad. | quad. | quad. | quad.
Case of AI7075 (1,309 | 342 | 1,333 | 376
Case of brass 1,406 | 252 | 1,480 | 258
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