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Study and Fabrication of the Dual Band-pass in Grain Screening System
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Abstract: Optical sorting of grain, is using different characteristics of near infrared absorption spectra of
impurity inferior food and high quality food, and based on the difference of feature band which reflects the
test components in the spectrum to do the sieving grain. Before the light beam into the sensor, it needs to
pass through the optical filter, filtering the multiple test band and reducing the noise effect. A dual band-
pass optical filter was developed which is the core parts in the system, it is based on the film system
design theory, adopt Smith method and the film system design software basing on the combination of
period and non period multilayer coatings to design the dual band-pass filter coating,. Utilize electron
beam evaporation and ion assisted deposition method to prepare and mathematical modeling to analyze,
which has reduced the influence of experimental error to the spectrum and prepared the filter coating.
The average transmittance of which is more than 97% in 1 200 nm and 1 450 nm band and less than 1%
in 1 000~1 130 nm and 1 130~2 000 nm band. The film meets the use requirements through the test
system and evaluation.

Key words: Optical films; Dual band-pass; Smith method; Mathematical modeling; Grain screening
system; Film system design; Vacuum coating; Thickness monitor
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Table 1 Technical parameter requirements for the

1.1

Dual band-pass filter

Technical parameter Requirements
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Fig. 2 Spectral transmittance of the Dual band-pass filter
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Fig.3 Spectral transmittance of the Dual band-pass filter
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Fig. 4 Spectral transmittance of the Dual band-pass filter

after adding back surface coatings
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Fig.5 Measured transmittance curve of the Dual
band-pass filter
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