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Distribution regularities of the threshed mixtures in longitudinal axial
flow flexible thresher of soybean harvester
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Abstract In order to find out the distribution regularities of threshed mixtures and study the influence of working
parameters effect the distribution of threshed mixtures by longitudinal axial flow flexible threshing and separating device
in harvester, a single factor test was designed. Experiments were conducted on a self-developed test platform for
studying the changes in the axial and radial distribution of the mixtures from the longitudinal axial flow flexible threshing
device using the drum rotation speed, threshing clearance, feeding amount and baffle angle as test factors. The results
showed that: 1) When the working parameters changed, the distribution of the threshed mixtures did not change
significantly in the axial and radial directions; 2) The axial mixtures and grain distribution of the flexible thresher
conformed to the exponential function, the distribution regularities of pods and light debris conformed to the cubic
function; 3) The distribution regularities of radial mixtures, grains, pods and light debris conformed to polynomials with

different coefficients.
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1. Flexible threshing drum; 2. Adjustable concave plate screen; 3. Concave sieve electro-hydraulic push rod; 4. Frame;

5. Top cover electro-hydraulic putter; 6. Top cover; 7. Deflector
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Fig.1 Flexible thresher (a) and top cover (b)
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1. Conveyor; 2. Feed motor; 3. Bridge motor; 4. Cross the bridge; 5. Vertical axial flow flexible threshing and

separating device; 6. Confined room; 7. Receiving tray; 8. Drum drive motor; 9. Control cabinet; 10. Signal collector
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Fig. 2 Vertical axial flow threshing and separating test bench
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Fig. 3 Schematic diagram of the axial (a) and radial (b) distributions of the receiving box
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Table 1 Test soybean plant characteristics

e YLl

Parameter Value
KE 5 Fh Soybean varieties me 11 5
VEW) 2 5 B /mm Mean height 645
¥ M B 42 /mm Canopy diameter 85~120
T-#L i 5 /g Kernel weight 256
At Grass valley ratio 1.15
2k % /% Moisture content 14.2
P8 /(kg/hm®) Output 2 901
H SR AL/ (g/m?) 5.6

Natural particle size per square meter
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Table 2 Single factor level table for extruder distribution test

i 56 [ & Experimental factor

Kk
Lij; R o/ (/min) WA Q/(kg/s)  BORLFIBE o/mm S WARSE 0/
Rotate speed of roller Feed amount Threshing gap Angle of deflector
1 500 2.5 20 60
2 600 5.0 25 70
3 700 7.5 30 80
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Fig.4 Distribution of axial (a) and radial (b) of the effluent at different drum speeds n
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Fig. 6 Distribution of axial (a) and radial (b) of effluents under different threshing gaps e
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Fig. 8 Distribution of prolapse on axial (a) and radial (b) when #=600 r/min, Q=5 kg/s, e=25 mm, §=70°
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Table 3 Regression equation of axial extractives distribution
20 e o B
Name Equation Significance
i ¥ Exudate yi = 2 607.52exp(—0.712 7x) 0. 986 <0. 001
FkL Grain y» = 5 920. 536 8exp(— 1.557 73x) 0.988 <C0. 001
K 5 3¢ Soybean pods y; = 56.066 7+ 189.199 1x — 64, 61x* 4+ 5. 362" 0. 966 <C0.001
2244 Lightweight surplus v, = 104,333 —43.674 5x+ 6. 442" — 0. 342 627 0.994 <C0.001
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