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Abstract; Gravity separator is important equipment for seed separating processing. Aiming at that seed
entering the separating table from disordered state to layered state occupied the area of the separation
table, which affected the separating performance and made the adjustment more difficult, the pre-
stratification technology of seed entering the separation table was put forward and the matching stratified
feeding system was developed. The system was installed on the “5TZX — 50 gravity separator”, which
was located between the feed system and the separating table ,and it was fixed with the separating table. It
was mainly composed of a feeding hopper, a laminar grid, a guide board, a stratified net, and a wind
tube. The feeding hopper received the seeds of the feeding system, and the stratified net transmitted the
separating seeds to the separating table. The stratified feeding system was a vibrated feed machine and
also a material suspender. The system vibrated synchronously with the separating table to complete the
seed transport, while the system gave the seeds suspended air flow to stratify the seed. The key
parameters obtained were; inclination angle of feeding hopper was 54°, laminar grid length was 8.5 mm,
width was 8.2 mm, and stratified net inclination angle was 26°. The system model was established in
SolidWorks, and the maximum acceleration was applied to the model by SolidWorks — Simplation, and
the working stress and displacement were analyzed. The flow field was simulated by SolidWorks — Flow
Simulation, and the flow velocity distribution, static pressure field distribution, and ion flow traces on
flow field were obtained. Inclination angle of the guide board was optimized with the minimum entrance
pressure as the optimization condition. Through the verification test, the Box —Behnken response analysis
was carried out by the Design-Expert software , also using the variance analysis of the regression model, the

mathematical regression model of performance indexes and influencing factors was established, the
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obtained best combination was flow velocity of 3. 40 m/s, vibration frequency of 9. 75 Hz and inclination

angle of 29.65°. The results showed that range of errors of separating rate of impurity and target

optimization predictive value was not more than 1.36% . The stratified feeding system can improve the

impurity removal performance of gravity separator. For the low density impurity removal rate, the effect of

airflow speed of stratified feeding system was greater than that of vibration frequency; for the high density

impurity removal rate, the effect of vibration frequency of stratified feeding system was greater than that of

airflow speed. The stratified feeding system reduced the influence of airflow speed on the high density

impurity removal rate, and reduced the influence of vibration frequency on the low density impurity

removal rate, thus reducing the difficulty of adjusting gravity separator. The research can provide

theoretical basis and technical support for the design of stratified feeding system of gravity separator.
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Tab.2 Comparison between simulated and tested

airflow velocity values

WA B ST/ (mes ™) B/ (mes ™) HIRHRZE/%

1 2.86 3.03 5.76
2 3.11 3.23 3.83
3 3.23 3.39 5.09
4 2.94 3.08 4.79
5 3.27 3.35 2.41
6 3.38 3.49 3.38
7 2.85 3.03 6.38
8 3.09 3.23 4. 47
9 3.23 3.39 5.02
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H#
i AU e Ip S 3 AR A
v/ (m-s™") f/Hz a/(°)
-1 3.0 8 27
3.2 9 29
1 3.4 10 31
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Tab.4 Test results

s A B C W, /% W, /%
1 -1 -1 0 89.3 87.5
2 1 -1 0 97.5 89.8
3 -1 1 0 88.2 96.9
4 1 1 0 95.8 98.2
5 -1 0 -1 89.5 94. 1
6 1 0 -1 96. 1 94.7
7 -1 0 1 89.4 90. 1
8 1 0 1 97.1 94.4
9 0 -1 -1 95.3 88.9
10 0 1 -1 93.1 97.8
11 0 -1 1 95.3 86.3
12 0 1 1 95.0 94.8
13 0 0 0 96.0 95.2
14 0 0 0 96.2 93.9
15 0 0 0 95.4 93.6
16 0 0 0 95.2 95.0
17 0 0 0 95.6 93.3
18 -1 92.9 87.1
19 0 91.7 92.3

20 1 90. 6 96.7

A R I AR, SEPR{E T A
W, = —577.44 +376.03v + 6. 82f +0. 77a - 0. 24fa —
57.880" —=0.67f* -0.09a (R*=0.9924) (15)
W, = -56.82-72.500 +32. 13 +7. 11a +2. 31va +
3.440" —1.24f* -0.25¢" (R’ =0.9828)
(16)
J5 2250 B e, R e 2 3 [l I S 7Y v, B 3 58
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BIR T 0.05, 3R WA B 25 4 VE R 12 %, 0 W [l 1A
RS 5 0 25 SR B 1R 25/ o IZBL R AT DL R R 512
B 23 5 48 B AT 20 M A B
4.5 T(EEEXTEE SR
B3 4 AT, 43 )2 OB R S8 25 1 2 5k ik 3
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Tab.5 Regression model variance analysis

BREE A% W, % T Zy 2% W,

156 46 bR

P F P
LAY 102. 23 <0.001 44.50 <0.001
v 717.10 <0.001 18.91 <0.004
f 22.23 <0.003 324.36 <0.001
a 6.21 0. 042 25. 66 <0.002
of 0.57 0.475 0.52 0.493
v 1.92 0. 209 7.17 0.032
Sfo 5.71 0. 048 0.08 0.781
v 142. 88 <0.001 0.17 0. 695
f? 11.79 0.011 13.5 0. 008
o’ 3.08 0.123 9.04 0. 020
L= 0. 81 0.551 0.20 0. 889

P <0.05 N, P<0.01 i,
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maxW, (v,f,a)
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{masz(v,f,a)
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Fig.9 Effect of stratified parameters on response surface of impurity removal rate
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