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Abstract

In order to test the performance of grain loss monitoring sensor and search for the best installed
location, a calibration test-bench which composed of lifting platform, lifting driving mechanism, feeding
device and the sensor installation platform was designed. Full wheat grain, blighted wheat grain and
stalks with different lengths were selected as calibration materials to test the performance of grain loss
monitoring sensors in different installation heights and installation angles. The laboratory tests showed that
for different moisture wheat samples, the measurement error of grain loss monitoring sensor could be
limited to less than 4. 8% . The installed location of the grain loss monitoring sensor was determined when
monitoring the separate loss according to laboratory calibration results. The field tests showed that the
average separate loss monitoring error was 3. 40% .
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Fig.1 Diagram of grain loss monitoring sensor
I.PVDF JEHLIEIE 2. B 3. BZRikay 4. PR S =

PR ey 6. B

B2 Fpmidik
Fig.2  Grain loss monitoring system
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Fig.3  Output voltage changing with drop velocity

of different materials
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Fig.4 Calibration test-bench
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Tab.1 Experiment results when & was 175 mm,

a was 30° ~60°

TRMIE/(O)  RESBCRB WIECRB MIXHR /%
30 1 000 1125 12.5
45 1000 953 4.7
50 1 000 930 7.0
60 1000 862 13.8

K2 HEh=200mm,x=30°~60° TFTHIREL R
Tab.2 Experiment results when 2 was 200 mm,
a was 30° ~60°

TRMBE/ () REMBCRBL MEWECR R MR R 22/ %
30 1 000 1085 8.5
45 1 000 964 3.6
50 1 000 938 6.2
60 1 000 833 16.7

X3 Eh=250mm,a=30°~60° THIREL R
Tab.3 Experiment results when 4 was 250 mm,
o was 30° ~60°

FRMBE/ () FEMBCRRL WEWECERL AR E/ %
30 1 000 1061 6.1
45 1 000 945 5.5
50 1000 940 6.0
60 1 000 804 19.6
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Tab.4 Experiment results of different mixtures
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Tab.5 Sensor accuracy test with samples of

different moistures

B BKR % FebRMEAL WRAERL BRE/%
1 1 000 978 2.2
2 19. 64 1 000 1038 3.8
3 1 000 1048 4.8
4 1000 971 2.9
5 15.72 1 000 957 4.3
6 1 000 965 3.5

x6 TRSKXRBEAHMERFUUTELSR
Tab.6 Sensor accuracy test with samples of mixture in

different moistures

75 SRR/ K W it {1/ B2/ %
1 1000 972 2.8
2 1000 1036 3.6
3 1000 965 3.5
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Fig.5 Diagram of grain separate loss monitoring
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Fig. 6 Installation position of sensor on combine harvester
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