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Experiment and Vibration Characteristics of
Sensitive Plate on Grain Loss Monitoring Sensor

Li Yaoming Liang Zhenwei Zhao Zhan
(Key Laboratory of Modern Agricultural Equipment and Technology, Minisiry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract: To monitor grain cleaning loss of combine harvester automatically and real-timely during the
working process, a grain loss monitoring sensor was developed. Modal analysis was carried out under the
conditions of different thicknesses and different boundaries by using ANSYS software with 304 stainless
steel plate, T6 aluminum, brass plate as sensitive plates. Grain collision tests were carried out to study
the relationship between the sensitive plate vibration characteristics and detecting performance by using
YT — 5L piezoelectric ceramic as sensitive element. Material and structure of the sensitive plate was
selected. A signal process circuit which composed of voltage amplifier, band-pass filter, precision full-
wave rectification and envelope detector and a control instrument which used AT89C52 microcontroller as
the core chip were developed to measure the grain impact signal. The control instrument also had the
alarm and communication functions. Field experimental results showed that the instrument could
discriminate grain impact signal from strong interference effectively, and the grain cleaning loss ratio
could be real-timely displayed, the maximum monitoring error was 2.39% .
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Effect of boundary condition, materials and thickness on first natural frequency and relative deformation ratio
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Tab.2 Amplitude and attenuation time of impact signal when four corners of sensitive plate fixed
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1.50 1.22 ~2.04 7.8~9.2 1.44 ~1.92 5.6~7.2
2.00 0.86 ~0.98 4.2~5.8 0.92 ~2.04 4.4 ~6.2 1.04 ~1.68 7.2 ~10.4
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Tab.3 Amplitude and attenuation time of impact signal when four sides of sensitive plate fixed
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Tab.4 Errors on detecting full rice from different mixture
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Tab.5 Field experiment results

il R 2SI b
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1 0.8 367.8 0.865 374.6 0.881 0.016 1.84
2 1.0 458.0 1.078  467.8 1.101  0.023 2.13
3 1.2 497.3 1.170  509.2 1.198 0.028 2.39
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