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Fig.1 Structure of vertical axial flow thresher for soybean
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Table 1 Parameters of vertical axial flow thresher for soybean

breeding
25 M
WK /mm 600
W4 HAR/mm 250
AT Ui K /mm 50~65
TR %L 46
MR S 2
A ] B /mm 5~25
Iy B i 2R i
B L) /mm 18x18
X /mes ™ 17
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Table 2 Experimental values and coded level

Sy i _ ___B®R
x; 230953 JiE R ] B M xy/ K=
' xi/(ms™) xo/mm (kg'min™) x4/%
FRSE 2 9 25 3.6 25
LA (+D) 8 20 3.0 22
FAT (0) 7 15 2.4 19
KT D) 6 10 1.8 16
TESHE (2 5 5 1.2 13

BT REFRFR Y E K AR UE GB/T 5982-2005 Jii ki
BRI VBN 5E , 20 B LA 3 YRR 53 A0 A it 6 S0,
3 REWHERNST
3.1 REHR

WG, Wk 3 Pron. B KIS R R S PTRIRYY
HE, KRIIANEH,

x3 REWRIHARESE
Table 3 Experimental design layout and results

WG 2= H bk 5L
9 xi1/ X2/ x3/ x4/ i/ v/ i/ va/
(ms')  mm  (kgmin™) % % % % %
1 6 10 1.8 16 374 460 037 040
2 8 10 1.8 16 169 496 109 0.10
3 6 20 1.8 16 371 359 088 035
4 8 20 1.8 16 098 643 230 007
5 6 10 3.0 16 216 375 047 047
6 8 10 3.0 16 107 565 063 0.16
7 6 20 3.0 16 336 335 020 049
8 8 20 3.0 16 121 782 120 0.10
9 6 10 1.8 22 3.99 315 047 047
10 8 10 1.8 22 104 526 095 026
11 6 20 1.8 22 625 263 041 023
12 8 20 1.8 22 296 753 063 004
13 6 10 3.0 22 648 312 066 054
14 8 10 3.0 22 162 640 113 025
15 6 20 3.0 22 490 369 0.5 035
16 8 20 3.0 22 3.02 696 031 010
17 5 15 24 19 6.62 3.00 000 0.80
18 9 15 24 19 177 11.1 090 0.08
19 7 5 24 19 258 212 085 027
20 7 25 24 19 438 560 045 030
21 7 15 12 19 281 576 060 0.00
22 7 15 3.6 19 199 711 049 021
23 7 15 24 13 091 3.00 166 0.12
24 7 15 24 25 758 500 080 0.09
25 7 15 24 19 439 375 035 0.5
26 7 15 24 19 319 437 020 020
27 7 15 24 19 442 382 017 021
28 7 15 24 19 417 350 023 0.4
29 7 15 24 19 237 414 000 018
30 7 15 24 19 317 522 038  0.02
31 7 15 24 19 212 333 048 0.19
32 7 15 24 19 188 348 000 0.17
33 7 15 24 19 166 3.8 000 008
34 7 15 24 19 258 539 030 007
35 7 15 24 19 258 513 032 013
36 7 15 24 19 175 530 000 0.8
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Table 4 Analysis of variance

AR SRR T 5 H iy F§  WSHEF
a5 7.33 14 0.52 12.09 2.20
PUFS 0.91 21 0.043

n & 0.59 10 0.059 2.04 2.85
R 0.32 11 0.029
ps¥il 8.24 35
EVE| 0.94 14 0.067 16.57 2.20
T4 0.085 21 0.004

» Pty 0.046 10 0.0046 1.28 2.85
W% 0.039 11 0.0035
ps¥il 1.02 35
a5 0.99 14 0.071 9.10 2.20
PUFS 0.16 21 0.0078

3 EiPEy 0.087 10 0.0087 1.24 2.85
R 0.077 11 0.007
S 115.81 35
a5 69.75 4 17.44 16.77 4.02
FIR 3223 31 1.04

Va Pty 20.97 20 1.05 1.02 4.10
W% 11.27 11 1.02
S 101.98 35
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Table 5 Contribution ratio of each factor to performance index

LES WRE A ety e
2 B e ENRER
RIS S 2.51 22 243 0.97
it e [ 1.93 222 1.28 0.63
YN 2.69 0.9 123 0
RERARAR 7K 321 0.65 0.11 0.96
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Fig.2 Response surface of four-factor effects on cracked grains
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Fig.3 Response surface of four-factor effects on impurities
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Fig.4 Response surface of four-factor effects on loss of entrapped grains
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Fig.5 Effects of four factors on loss of unthreshed grain
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Parameters optimization of vertical axial flow thresher for
soybean breeding

Hou Shouyin, Chen Haitao™
(College of Engineering, Northeast Agriculture University, Harbin 150030, China)

Abstract: In order to find the optimal combination of the structure and working parameters of the vertical axial-flow
soybean breeding thresher , and experiments were conducted to study the effect of the structure and working parameters
for threshing, separating and cleaning. The structure and working principle were introduced. A central composite
rotatable orthogonal experimental design of response surface methodology was employed for finding the optimum
combination effecting on the working properties. The four parameters: linear velocity, concave clearance, feeding rate
and moisture content were selected as input variables. Cracked grains, impurities, loss of entrapped grains, loss of
unthreshed grains, spattered grains and residual grains were selected as response functions. Experimental results
indicated that the most optimum combination region of the moisture content was 14%-20%, the linear velocity was
6.5-8.3 m/s, the concave clearance was 15 mm, the feeding rate was 2.4 kg/min, the cracked grains were less than 1%,
impurities were less than 0.5%, loss of unthreshed grains were less than 2% and loss of entrapped grains were less than
0.7%. Spattered grains and residual grains were zero.

Key words: experiments, optimization, seed, vertical axial, threshing machine, soybean



