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Abstract

In this study, a machine vision system using a color recognition method has been designed and developed to automatically
sort out specified materials from a mixture, especially Cu and other non-ferrous metal scraps from a mixture of iron scraps. The
system consists of a CCD camera, light sources, a frame grabber, conveying devices and an air-nozzle ejector, and is program-
controlled by a image processing algorithms. The ejectors designed to be operated by an 1/O interface communication with a
hardware controller. In the functional tests of the system, its efficiency in the separation of Cu scraps from its mixture with Fe
ones reaches to 90 % or more at a conveying speed of 15 m/min, and thus the system is proven to be excellent in terms of the
separating efficiency. Therefore, it is expected that the system can be commercialized in the industry of shredder makers if an
automated sorting system of high speed is realized.
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Fig. 1. Block diagram of a separating process using color recognition method.
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Fig. 2. Shcematic diagram of the proposed scrap-separating system.
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Fig. 4. Composition dependence of hue intensities in Cu-Zn, Cu-Sn and Cu-Al alloy systems.

Fig. 3. Display image of the color recognition software.
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Table 1. Obtained color data for various samples

Samples H S v Remarks
Cu(99.9%) 37.4 107.5 79.0 Plate
CuZn(9.23wt%) 48.1 1133 65.8 Alloy
CuZn(17.85wt%) 522 63.6 111.5 Alloy
CuZn(34.5%) 59.3 73.2 96.4 Alloy
CuSn(9.87%) 57.9 99.4 66.8 Alloy
CuSn(20.4wt%) 683 70.6 105.0 Alloy
CuSn(30.7wt%) 773 62.1 73.9 Alloy
CuAl(5.1wt%) 70.8 - 55.3 79.9 Alloy
CuAl(10.2wt%) 85.5 50.6 59.3 Alloy
CuAl(15.2%) 95.0 30.1 71.7 Alloy
Fe plate 43.0 112.5 53.0 Oxidized
Brass 66.7 94.8 71.4 Non-treatment
Brass(10min.) 58.7 113.8 42.8 Heat-treatment
Brass(20min.) 59.7 114.8 573 Heat-treatment
Brass(30min.) 57.8 120.2 543 Heat-treatment
Cu(3min.) 39.2 96.7 61.0 Heat-treatment
Cu(10min.) 41.1 103.1 56.4 Heat-treatment
Cu(20min.) 58.2 543 37.0 Heat-treatment
Cu(30min.) 93.7 46.7 373 Heat-treatment
Cu Tube 51.7 197.3 44.5 Oxidized
Motor wire 42.6 108.1 34.1 Oxidized
Cu wire 40.0 59.1 77.1 Oxidized
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