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End-of-line Inspection System of Combine Harvester Manufacturing Quality
Based on Digital Workshop
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Abstract: Aiming at the problems in the combine harvester manufacturing industry, including the low
automation level of the combine harvester manufacturing quality inspection, the lack of a complete
inspection system and other problems, combined with relevant national standards and the actual needs of
the enterprise, two kinds of combine harvester manufacturing quality inspection plans were proposed, one
was multi-station pipelined inspection system, the other was multi-functional cell-line inspection system.
The virtual models of the two combine harvester manufacturing quality inspection systems were established
through digital means, the models included combine harvester, inspection equipment and instrument,
sensors, workshop and virtual workers. The two inspection systems were simulated in the Visual
Components environment respectively to analyze the applicable scope, work intensity, the efficiency of
the equipment and instrument, and other workshop operation parameters. And the simulation results
showed that the multi-functional cell-line inspection system was more suitable for combine harvester
manufacturing quality inspection. On the basis of modeling and simulation, with the electrical system of
combine harvester as the object, a set of inspection system based on virtual instrument technology was
developed to realize the fast testing of the electrical working conditions, starting performance and other
working parameters, which improved the inspection efficiency. The research results show that the
construction of digital workshop simulation model can provide effective evaluation methods for inspection
process evaluation and system development, thereby providing strong support for manufacturing process
optimization.
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Fig.1 Multi-station pipelined inspection system
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Fig.2  Multi-functional cell-line inspection system
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Fig.4 System simulation and analysis evaluation diagram
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Tab.3 Layout comparison of multi-station pipelined

inspection system
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Fig.5 Test process simulation results of multi-station

pipelined inspection system
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Tab.4 Workers’ work intensity comparison under

different configurations
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Fig.7 Test process simulation results of multi-

functional cell-line inspection system
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Tab.5 Workers’ working condition of multi-functional

cell-line inspection system
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Fig.9 Electrical testing system hardware scheme
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Tab.7 Dynamic parameters test results of inspected combine harvesters
. JA B/ JA BTl JA B R/ FEHL LR/ BRIFE/ RHF 3/ WUE e/
WOk LR >

A ms v A% (L:h™1) (remin~") (remin~')
01 353.2 790 0.4 27.5 10.3 725 2206
02 322.0 1090 0.4 27.6 16.9 723 2218
03 358.8 850 0.4 27.8 13.8 726 2217
04 361.8 910 0.4 27.6 14.1 727 2205
05 314.4 910 0.4 27.8 10.7 725 2213
06 328.0 790 0.4 27.5 11.5 722 2210
07 307. 8 1030 0.4 27.8 11.7 725 2209
08 353.2 970 0.4 27.9 16.7 724 2214
09 324.9 910 0.4 27.6 11.7 722 2208
10 322.7 730 0.4 27.4 12.5 727 2213
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