( ) 2020, 46(4):480-487. DOI:10.13331/j.cnki.jhau.2020.04.016
Journal of Hunan Agricultural University (Natural Sciences)

51 A& E'-" E

]
( ) 2020 46(4) 480-487

WANG X W, XIE F P, REN S G, WANG X S, ZHANG Z Z. A mathematical model and test of the horizontal axial flow
threshing separation device[J]. Journal of Hunan Agricultural University(Natural Sciences), 2020, 46(4): 480—487. .
http://xb.hunau.edu.cn

R AR AL R B F A RE T 55

1 1,2,3% 123 13 1
(1. 410128 2. 410128 3.
410128)
=
8.23% 2.90%
x # A
FESES $2253 XEFRERRD A NEHRS 1007-1032(2020)04-0480-08

A mathematical model and test of the horizontal axial flow
threshing separation device

WANG Xunwei', XIE Fangping'**", REN Shuguang'**, WANG Xiushan'?, ZHANG Zhengzhong'

(1.College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.Collaborative Innovation Center of Southern Chinese Grain and Oilseed, Changsha, Hunan 410128, China; 3.Hunan
Provincial Key Laboratory of Intelligent Agricultural Equipment, Changsha, Hunan 410128, China)

Abstract: The cylinder length limits the threshing and separating ability of the horizontal axial flow threshing separation
device, which is only used in the small and medium-sized combined harvesters. In order to study the effect of the cylinder
speed, the feed rate and the concave clearance on the threshing performance of the horizontal flow threshing unit, a
mathematical model was established to optimized its structure by using the probability theory. The verification tests were
carried out, and the results showed that the average relative error of the prediction of the unthreshing rate is 8.23%, and
the average relative error of the unseparated rate is 2.90%. Simulation analysis and single factor test showed that the
model could reflect the influence of the threshing cylinder speed, the feed rate, the concave clearance and other

parameters on the threshing separation performance.
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Fig.1 Schematic diagram of the axial units with tangential feed
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Table 1 Value of the separation coefficient and the threshing coefficient
/(rad-s™) /(kgs™) /m 1% /% A p
1 115.19 0.900 0.0220 0.073 1.021 10.576 8 8.729 8
2 83.78 0.700 0.0220 0.334 1.266 8.306 5 9.540 8
3 99.48 0.800 0.0270 0.194 1.370 9.111 0 8.700 7
4 83.78 0.900 0.022 0 0.460 1.404 7.8319 9.6333
5 115.19 0.900 0.0320 0.096 1.570 10.172 4 7.8514
6 83.78 0.700 0.0320 0.401 1.561 8.035 1 9.070 8
7 115.19 0.700 0.0320 0.209 1.291 9.006 7 8.936 9
8 99.48 0.800 0.0270 0.204 1.356 9.040 0 8.774 2
9 115.19 0.700 0.022 0 0.066 1.110 10.721 4 8.4677
10 99.48 0.800 0.0270 0.195 1.314 9.104 1 8.8233
11 83.78 0.900 0.0320 0.461 2.054 7.828 4 8.3457
12 99.48 0.800 0.0270 0.260 1.362 8.6799 9.001 4
13 99.48 0.800 0.0270 0.148 1.364 9.5197 8.486 1
14 99.48 0.800 0.018 6 0.164 1.176 9.369 0 8.976 8
15 99.48 0.800 0.027 0 0.219 1.399 8.9322 8.7507
16 99.48 0.632 0.0270 0.107 1.040 10.006 5 8.9515
17 125.87 0.800 0.0270 0.052 1.276 11.098 3 8.0172
18 73.06 0.800 0.0270 0.615 1.750 7.402 6 9.2552
19 99.48 0.968 0.0270 0.286 1.556 8.536 5 8.698 7
20 99.48 0.800 0.0354 0.363 1.766 8.180 8 8.560 3
(22) F2 WIERBHRRSEMIFIRKE
(25) a,=0.029 6 1n=0.388 4 Table 2 The unthreshing rate and unseparated rate of verification test
/ / o
a,=4.088 3 1;=0.8956 5,=0.023 5 b,=1458.409 4 (rads™)  (kgs™) /m M 1%
hi=2201.5424 by=5.997 1 83.78 0.8 0.027 0.416 2 1.559 2
0.408 2 1.564 4
2 115.19 0.8 0.027 0.100 0 12463
2 RIGIGUE 00956 12819
3 99.48 0.7 0.027 0.182°8 1.3113
0.1515 1.215 1
4 99.48 0.9 0.027 0.2342 1.4575
0.216 2 1.426 5
6 5 99.48 0.8 0.022 0.1753 1.2132
0.1882 12267
2 6 99.48 0.8 0.032 0.2398 1.5432

0.2577 1.592°5
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