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Design and Experiment of Vibratory Screening — Auger Coupled
Conveying Device for Soil Removal in Maize Straw

Zhao Haiming'® Xue Zhao'” Fu Jun'? Jin Jiwei'” Xu Xisen’
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China
2. Key Laboratory of Efficient Sowing and Harvesting Equipment, Ministry of Agriculture and Rural Affairs,
Jilin University, Changchun 130022, China
3. Jilin Tianlang Agricultural Equipment Co. , Lid. , Changchun 130500, China)

Abstract: Aiming to address the difficulty of soil-straw separation during the pickup and conveying
process of maize straw, a vibration screening — auger conveying coordinated soil removal method was
proposed. A coupled vibration screen — auger conveying device for maize straw transportation and soil
removal was designed to achieve effective soil removal while simplifying subsequent cleaning processes.
By establishing kinematic and dynamic models of soil and straw in a coupled field, the key operating
parameters affecting conveying and soil removal performance were identified. Based on this, single-factor
experiments and response surface methodology were conducted to investigate the effects of vibration
amplitude , vibration frequency, auger rotational speed, and their interaction effects on straw loss rate and
soil impurity rate. The results showed that both individual factors and their interactions had significant
effects on loss rate and soil impurity rate. The optimal parameter combination was determined as a
vibration amplitude of 19.55 mm, a vibration frequency of 3.75 Hz, and an auger rotational speed of
991. 23 r/min. Under these conditions, comparative bench tests indicated that the soil impurity rate was
reduced from 11. 19% for a conventional fixed screening device to 4. 65% , representing a reduction of
approximately 58. 45% . Field validation results showed that the average loss rate was 2. 87% and the

average impurity rate was 4. 75% , meeting the operational requirements of low loss and high cleanliness.
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The results demonstrated that the vibration — conveying coupling mechanism can effectively achieve

synchronous soil removal during maize straw conveying, providing a reference for the development of

integrated equipment for low-loss and high-cleanliness pickup and conveying of maize straw.

Key words: maize straw; conveying; soil removal; vibratory screening; parameter optimization
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Tab.1 Main technical parameters of picking and

conveying soil removal device

S8 Bl
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45 I 9/ mm 2200
44 5/ mm 0~150
AR/ (kges™") 0-~2
KoAhde B AR ke 1350

K2 ik bt B R R A
Fig.2  Structural diagram of conveying soil removal device
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Fig.3  Working principle of conveying and soil

removal device
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Fig.5 Force analysis of mixed materials under different motion states on sieve
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te] 1 2 3
performance of conveying 1 15 3 1 000 3.39 5.70
TR PR T L ) e o
R LR T LR A I | TR, 40 S O
ﬁﬁ&@%ggigi%d\ﬂ: 1 000 r/min Hﬁ,%ﬂ?ﬁiﬁ%ﬂﬂi@ 5 15 4 900 3.58 4.43
SRS bR L FRAS B GE , $0 0 R HH R R gk sk 6 25 4 900 4.46 5.12
PEm S R R B RN AR 8 ) 7 15 4 1100 .46 5.48
B GLULAREREE SR MO AR B, 8 B 4 1o e 60
15 B AR 9 20 3 900 3.86 3.78
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5 0. 094 1 2.34 0.170 1 4. 480 1 92.42 <0.000 1 **
3 2.330 1 57.98 0.000 1 * 1.240 1 25.49 0.0015*
3 0.011 1 0.2829 0.6113 0.027 1 0.55 0.4830
i 0.281 7 0.339 7
KNI 0. 108 3 0.829 1 0.5430 0.211 3 2.18 0.2331
a2z 0.174 4 0. 129 4
AN 14.53 16 10. 410 16

e FOREMEE (P <0.01),
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Fig. 12 Response surfaces of influence of factor interaction on index
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