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Investigation on Press Device in Reducing Adhesion and Resistance
Based on Scrape and Vibration Principle

LIU Hongjun ZHAO Shuhong TAN Hewen YANG Yueqian ZHANG Xianmin
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: Aiming at the problems such as serious soil adhesion, large traction resistance, a press device
in mechanical type reducing adhesion and resistance was designed according to the method of terrain
machines reducing adhesion and resistance. The movement process of press device was analyzed. The
suppression device, scraping angle to take off the soil, and soil compaction mechanism analysis were
done. The mechanism analysis can provide theoretical basis for the design of the press device, and based
on that the key components of press device was designed. For the study performance of press device in
mechanical type reducing adhesion and resistance, the spring stiffness coefficient, speed and scraping
angle were taken as experimental factors, traction resistance, soil adhesive quality were taken as test
indexes. The orthogonal test L,(3*) was conducted in the indoor soil bin for getting test factors affecting
the performance of press device work. Test results showed that the order of the various factors affecting
were as follows: the spring stiffness coefficient, scraping angle and speed; the best combination; the
spring stiffness coefficient was 40 N/mm, scraping angle was 30°, and speed was 7 km/h. To the optimal
level combination of verification experiment; traction resistance was 39.6 N, and soil adhesive quality
was 43.24 g. Compared with the traditional repressive device, the results showed that the press device
based on scrape and vibration principle can reduce the traction resistance by 17.8% and the soil
adhesion can be reduced by 34.8% .

Key words:; planter; press device; reducing adhesion and resistance; scraping; vibration
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mechanical type reducing adhesion and resistance
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Fig.4 Mechanism analysis diagram of soil scraping
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Tab.1 Parameters of spring
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Tab.2 Factors and levels of orthogonal test

Soil bin test
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Tab.3 Results of orthography experiment and

range analysis
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Tab.4 Variance analysis of traction resistance
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Tab.5 Variance analysis of soil adhesive quality
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Tab.6 Value of comprehensive evaluation
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Tab.7 Variance analysis of comprehensive scores
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Fig. 9 Relationship of test factors and comprehensive

weighted score value
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Tab.8 Range analysis of comprehensive scores
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Tab.9 Validation and comparison tests results
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