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Abstract

The dual-plates differential impact-based grain flow sensor of yield monitor systems was designed.
The static force characteristics of sensor were experimental tested. Results indicated that the output signal
of the grain flow sensor had nothing to do with the location of the point of application of the external
force, and the linearity of the sensor could meet the application requirements. During the range of grain
flow was 0 ~2 kg/s, characteristic of the flow sensor was tested through laboratory and field. The sensor
output voltage signal of the coefficient was gotten. Calibration coefficient K was determined through test.

The error of grain flow sensor was 3. 8% for rice harvester.
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Fig. 1  Structure and installing sketch of dual-plates

differential impact-based grain flow sensor
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Fig.2  Flow chart of yield monitor program
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Fig.3  Role of the point location
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Tab.1 Sensor static data

1 ff ki /mV
/N ERA T fEM&E2 EAS3 EAL4
9. 466 1603 1603 1604 1 604
12. 622 1799 1780 1799 1 800
15.778 1 994 1996 1994 1996
18. 933 2189 2191 2189 2193
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Fig.4 Static force characteristics of sensor
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Tab.2 Experimental data

ADC {H 75 [/ mV

0~0.4 0 ~1068
0.4~0.8 1068 ~1353
0.8~1.2 1353 ~1546
1.2~1.6 1546 ~1643
1.6 ~2.0 1643 ~1939
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Tab.3 Results of sensor calibration

i A S A I 8] B
ADC 1Y

/kg-s" /kg-s’I /s K
0.2 646 0.2629 135 54.95
0.6 766 0.5789 64 48.368
1.0 1394 0.997 0 51 36.477
1.4 1571 1.486 3 33 31.222
1.8 1810 2.1538 26 30. 939
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Fig.5 Relationship between calibration
coefficient and voltage
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Tab.4 Experimental results in laboratory
2/ kg PR/ kg 2%/ kg PR 2ZEHG B/ %
8.90 8. 80 0.10 1.12
9.75 10. 15 -0.35 3.58
13.55 14.0 -0.45 3.21
21.17 20.98 0.29 1.38
20. 80 20. 40 0.40 1.96
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Tab.5 Experimental results in field

L ke PRk (e ke R/ kg RENE L/ %
37.45 39.00 -1.55 3.97
45.20 43.40 1.80 4.14
75.08 72.35 2.73 3.77
39. 14 39.53 -0.39 0.99
66. 18 66. 13 0. 05 0.07
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