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Optimization and Experiment for Threshing and Cleaning
Parts of 4L.Z — 1. 0Q Cereal Combine Harvester
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(Research Center of Agricultural By-products Processing Engineering Technology, Nanjing Research Institute of
Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract

Orthogonal experiment of threshing and cleaning parts of 4LZ — 1. 0Q cereal combine harvester was
designed. Wheat field experiments with fuzzy analysis of synthesize evaluation were analyzed. The
optimized group of parameters in roller, concave board screen, cover plate, vibration sieve and
centrifugal blower was got. Test results indicated the sequences of factors influencing the threshing
performance were roller linear velocity, separating interval, guide number of cover plate, mesh size and
screening area of concave board screen and threshing interval. The values were 25 m/s, 55 mm, 4,
204°, 36 mm x 15 mm and 15 mm, respectively. The sequences of factors influencing the cleaning
performance were vibration sieve crank rotating speed, vibration sieve type, centrifugal blower rotating
and amplitude of vibration sieve. The values were 404 r/min, 16 mm, 1 787 r/min and 30 mm. Thus, the
impurity rate was less than 3% , the broken rate was less than 1% and the loss rate was less than 1.5%.
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Fig.1 Overall structure of combine harvester
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Tab.1 Factors and levels of orthogonal experiment in threshing
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Tab.3 Indicator jurisdiction and fuzzy synthesize evaluation indexes in threshing
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1 1 1 1 1 1 1 98.27 0.67 0. 249 0.323 0. 800 0. 665 0.613
2 1 2 2 1 2 2 98. 65 0.76 0.298 0.518 0. 636 0.416 0.535
3 1 3 3 2 1 2 98. 74 0.59 0. 380 0. 564 0. 945 0 0. 547
4 1 4 4 2 2 1 97.87 0.58 0.183 0.118 0. 964 1 0.721
5 2 1 2 2 2 1 99.33 0.74 0.231 0. 867 0.673 0.756 0.756
6 2 2 1 2 1 2 99. 25 1. 06 0. 305 0. 826 0. 091 0. 381 0.399
7 2 3 4 1 2 2 98. 17 0.62 0.215 0.272 0. 891 0.878 0.701
8 2 4 3 1 1 1 98.29 0.71 0.278 0.333 0.727 0.518 0. 546
9 3 1 3 1 2 2 98. 47 0.98 0. 196 0. 426 0.236 0.934 0.502
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Tab.5 Indicator jurisdiction and fuzzy synthesize evaluation indexes in cleaning
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Tab.6 Fuzzy analysis of synthesize evaluation in cleaning
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