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Design and Experiment of Multi-parameter Detection
System for Corn Silage Harvester

WANG Fengzhu'®>  ZHAO Bo'? LIU Yangchun'? MAO Wenhua'?> WANG Jizhong'? JIANG Hanlu'?
(1. Chinese Academy of Agricultural Mechanization Sciences Group Co. ,Lid. , Beijing 100083, China
2. State Key Laboratory of Soil — Plant — Machine System Technology, Beijing 100083, China)

Abstract. In order to solve the problems of the low efficiency of manual detection, the lack of automatic
detection methods, the independence of the detection parameters and the difficulty of supporting
correlation analysis in corn silage harvester, a multi-parameter data monitoring system for silage machines
based on CAN bus and virtual instruments was designed. The monitoring system was composed of
operation quality detection device, mechanical parts power detection device, hydraulic component power
monitoring device and monitoring software, which can realize systematic measurement and comprehensive
analysis of various parameters such as engine speed and torque, stubble retention height, harvesting
efficiency, header part speed and torque, chopping roller speed and torque, throwing fan speed and
torque, walking part speed and torque, feeding pump inlet and outlet pressure and hydraulic pipeline
flow, etc. And the qualification evaluation of the whole machine can be realized under the current
national standard. The field test results showed that the multi-parameter test system can realize the
comprehensive, dynamic, continuous and stable measurement of the operating parameters in the field,
and the maximum relative error of torque parameters in the static measurement was not more than

£0.5% . The mean difference between the test groups was not more than 0.75 N -m under no-load
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condition, while the maximum range of the repeatability measurement was 1. 28 N+-m, and the maximum
coefficient of variation was 0.012; the monitoring data was always consistent with the actual working
conditions under harvesting condition, and the dynamic trend of torque and speed parameters for the
whole machine can be accurately obtained under different harvest conditions; the maximum relative error
of hydraulic flow parameter in the dynamic measurement was 1. 13% , and the relative error was 0. 53%
under the rated operating conditions. The model regression coefficient of harvesting efficiency
measurement was 0. 89, while the average relative error was 11. 1% . The maximum relative error of
stubble height detection was 4.78% . In summary, the comprehensive test system for the corn silage
harvester had a good performance communication, and the data collection was stable, accurate and
credible, which can effectively reduce the complexity of field detection, and can provide technical

support for the online parameters detection, the comprehensive applicability evaluation and the machine

2023 4

design optimization in corn silage harvester.

Key words: corn silage harvesting;
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Fig. 11 Field test results of silage harvester working conditions at different harvesting speeds
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Tab.2 Rotating speed measurement results at Tab.3 Rotating torque measurement results at
different harvesting speeds r/min different harvesting speeds N-m
Rl Rshbl #EW FIEs IR ik frER Rl Rshbl FEW FEs IR ik AR
(km-h™')  FEEE RNEGEE GhERE B DUERE MRERE (km-h™') HHEE B BHSE HIE HUHE SR
1.7 2239.86 457.69 457.34 910.00 1540.00 48.85 1.7 953.94 27.12 11.44 199.62 180.36 168.23
2.3 2228.59 454.38 454.89 907.66 1517.45 66.81 2.3 1058.31 35.23 15.08 278.90 209.51 263.00
3.4 2193.85 446.72 446.03 858.62 1434.48 95.86 3.4 1329.71 40.21 18.52 444.49 285.90 387.94




%13

FERER 55 B ARTFHORYLZ 280608 0 & 5o it 5 il g 135

x4 BEREMNELER

Tab.4 Measurement results of hydraulic flow
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600 1.70 62.6 63.4 0.8 1.13
1271 2.60 135.2 134.1 -1.1 0.83
1820 2.90 197.6 196. 3 -1.3 -0.69
2100 3.04 231.2 229.3 -1.9 -0.81
2269 3.24 246.0 247.3 1.3 0.53
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Fig. 12 Field test results of feed roller parameters
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Tab.5 Measurement results of stubble height

WS WEE/mm SEERE/mm MHXTRZE/ %
1 221.3 226.7 2.38
2 179.5 171.3 4.78
3 287.5 296.7 3.10
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