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Design and Parameters Optimization of Raw Material Dredging Device for Soy-
bean Straw Fiber Extrusion Machine
LI Zhuo,CHEN Hai-tao, DUN Guo-qgiang, HAN Xia,MIAO Nai-biao, WU Guang-wei

( Engineering College of Northeast Agricultural University , Harbin 150030, China)

Abstract: In order to improve soybean straw resource utilization, the raw material dredging device for soybean straw was de-
signed with CATIA software. The quadratic general rotary unitized design was carried out with rake teeth angle and rake head
angle as influence factors,and dredging amount as experimental index. The results showed that the spindle speed 55 r+min ™",
rake teeth angle of 21. 54°and rake head angle of 88. 58 °were the best combination factors, which leaded to the most dredge a-

mount of 0.39 kg in each time. It can provide the basis for the design of rake.
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1: D200 soybean straw fiber extrusion machine; 2: Feeder;

3 ; Dredging device ;4 ; Immersion cleaning device.
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Fig.1 Schematic diagram of the complete

straw fiber extrusion machine
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Fig.2 Sketch of dredging device working process
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Fig.3 Sketch of rake
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Fig.4 Structural sketch of dredging device
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Fig.5 Self-made test dredging device
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Table 1 Experimental factors and levels
K2 Factor
4571}
Flutuyec)) S Ak
Code
Rake teeth angle/° Rake head angle/°

1.414 50.00 110.00

1 44.18 104.18

0 30.00 90.00
-1 15.82 75.82
-1.414 10.00 70.00

W, S kg B BT A R R T
LEACAES T — 0, SRR AR L) 55 ¢ e min ™"
Fezh iz Fia (E22 380 10 s) 5, R T
KM 1 s s, SR EE 3 0, BCF
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Table 2 Experimental scheme and results

R FOk A 2 kA E P
Serial Rake Rake Dredge
number teeth angle/° head angle/° amount/ kg
1 15.82 75.82 0.345
2 44.18 75.82 0.136
3 15.82 104.18 0.288
4 44.18 104.18 0.152
5 10 90 0.315
6 50 90 0.110
7 30 70 0.192
8 30 110 0.194
9 30 90 0.354
10 30 90 0.342
11 30 90 0.358
12 30 90 0.376
13 30 90 0.364
14 30 90 0.366
15 30 90 0.346
16 30 90 0.395
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Table 3 Variances analysis of regression model
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Fig.6 Influence of rake teeth and rake

head angel on dredge amount
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