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Design and Experiment of Multi Parameter Adjustable and
Measurable Cleaning System
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Abstract: The regulation, monitoring and display mode of cleaning operation parameters of domestic
grain combine harvester air and screen cleaning device is simple and low automation degree, resulting in
low cleaning efficiency. Aiming to improve these problems, the theoretical basis of adjusting four cleaning
operation parameters (the crank speed of vibrating screen, the opening of air door, the rotation speed of
fan and the opening degree of fish scale screen) of the air and screen cleaning device of grain combine
harvester were analyzed. The control and monitoring device of each cleaning operation parameter was
designed independently. Based on the air and screen cleaning device of combine harvester, the multi
parameter adjustable and measurable cleaning system was designed. The automatic control, monitoring
and display of the cleaning operation parameters of the existing air and screen cleaning device, and the
whole system was driven by electric power, realizing the green operation of the air and screen cleaning
device of the harvester. Through the accuracy test, the adjustment accuracy of the four cleaning operation
parameters of the multi parameter adjustable and measurable cleaning system was not less than 97. 17% ,
which had good robustness, and can realize the accurate control and real-time display of the four cleaning
operation parameters. The model 4L.Z — 4 full feeding crawler harvester equipped with multi parameter
adjustable and measurable cleaning system was used in the field test of soybean harvester with total loss

rate and impurity content as evaluation index of cleaning performance. The prototype ran well in the test.
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The results showed that the average loss rate and impurity content in the field experiment of soybean

mechanical harvesting were 3. 13% and 2. 70% , respectively, which met the requirements of industry

standard.

Key words: multi parameter adjustable and measurable cleaning system; grain combine harvester;

design; field test
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Fig. 1 Overall structure of multi parameter adjustable

and measurable cleaning system
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Fig.2  Structure of air screen cleaning device
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Tab.1 Adjustment range of cleaning operation parameters
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Fig.3 Kinematic analysis of crank speed of shale shaker
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and monitoring device
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Fig. 6 Analysis of air inlet area change
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Fig.7 Stress analysis of threshing mixture in gap and surface

of fish scale screen and change of opening of fish scale screen
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monitoring device
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Fig.9 Composition and logical relationship between

display terminal and power module
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Fig. 10 Configuration screen display terminal

3 KREHYHEIERE

3.1 HEmERm

7 B ) 56 22 i, o 22 2 HionT i m] 50 i &
S8 4 AT ARk 2 K00 P 5 M D00 Y v A P A
R -5 0 A o A MRS I 7 LR A S HORS R,
S BER A 4 AT R Ak B g 3 A K
WA AKCE R Y 10 Yk, AR g N R
HORE P E . AT 4 A3 S 7R 2 80, R
AR $22 fih 55 3 2 00 S % 3l 0 st A 2 T A0 XU AL e
SR FH A L 0 S0 K S 2 XU B R T R
TR T b R RO e 08 G R T B R N T
(1 4 A5 2E 1l 2 HOT P (E 5 4 25 B B E 1 2 50
122 W2 X TH 5, I 2 X B Dy i 22,y iR 255K
PENG BE o A PR AS R a3k 2 PR .

R2 EBERNEE
Tab.2 Accuracy test data
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P 2h o5 i 4 5
400 389 11 97.25  97.17
B/ (remin ")
450 463 13 97.11
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Tab.3 Characteristic parameters of soybean
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385 1/ mm 5
b5 1 /mm 635
W H AR/ mm 212
SIS/ mm 58.2
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Tab.4 Structural parameters of harvester
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Tab.5 Operating parameters of harvester
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Field experiment process of soybean mechanical

Fig. 11

harvest
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Tab.6 Field test data of soybean mechanical harvest
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