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Apparatus for the On-line Telescopic Color-Spectrophotometry
Akira 'TorAO, Hajime K1TAGAWA, Takeshi YOSHIMOTO,
Ken—ichiro NAKAMURA and Shichisaburo SUGITA
Synopsis :

The surface color difference of steel sheets, especially of colored galvanized sheets, is one of the most im-
portant factors to be measured. The measurement is usually carried out by ‘on-line’ or ‘off-line’ visual
inspection, or by ‘off-line’ instrumental one, but it has not been done by ‘on-line’ instrumental one.

Through a strong request to establish automatic inspection technique for on-line use, a new inspection
system has been developed. In this system, two light-sources illuminate a travelling sheet with the intensity
of more than 10° lux.A high speed data processor provides the spectral reflective property of the illuminated
sheet surface. Remote inspection of the instrument has an advantage that it can be installed in almost any
production line. On-line performance tests have proved high reliabilityof the instrument ; the values of the
color difference measured by this instrument coincide within +0.2 with those measured by an ‘off-line’
sampling test with a spectrophotometer. Applying this instrument to the production line, the color difference
of the sheet to its standard color is successfully measured over the whole length of a coil. It is resultantly
expected that the control of the color difference in the production line will be realized with this instrument.
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Fig. 1. Spectral tristimulus values.
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Fig. 2. Schematic arrangement of the optical system.
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Fig. 3. Blockdiagram of the telescopic color

measurement system.
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Fig. 4. Spectral reflectance of threewhite standards.
Table 1. Wavelength accuracy of the photodiode

array used in this system.
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Table 2. Effect of spectral reflectance errors to
color difference.

F a,
Color x y Y (23, Y) (%) 4E, 4E,
Brown 0.336 0.327 4.61 6. 66 0.034 0.226 0.127
Sky blue 0.186 0.226 6. 53 6.11 0.047 0.287 0.141
Green 0.337 0.432 20.48 2.97 0.083 0.247 0.116
Silver 0.306 0.314 38. 40 2.3 0.083 0.192 0.085
White 0.312 0.321 60. 03 1.84 0.129 0.237 0.125
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