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Design and Test of Straw Coating Device for Peanut Combine Harvester
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WANG Jie' WANG Zhichao'
(1. College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China
2. Shandong Provincial Engineering Technology Research Center for Root Crops Production Equipment, Qingdao 266109, China)

Abstract: Aimed at the problem that the research and development of peanut silage coated silage
equipment in China is not perfect, and the joint harvest of peanut fruit seedlings can not be achieved, a
fixed straw bale film device was developed on the basis of the 4HB —2A peanut combine harvester.
A polyethylene stretched film with width of 25 ¢m and thickness of 25 pwm was taken as object. By
analyzing the elongation rate and overlap rate of the envelope, it was determined that the stretch rate and
the overlap rate of the stretched film were 50% when the bale was wrapped. The film guide mechanism
was designed according to the requirements of the elongation rate of the stretched film. The torsion angle
of the torsion spring 7 >68° and the film roll angle 6 >108° were obtained through the force analysis of
the film guide mechanism. Based on the analysis of the bale specifications, the transverse shrinkage of
the stretched film, and the overlap of the envelope, it was determined that the rotation speed ratio of the
device rotation and the rotation of the bale was 18. Through the transmission cooperation relationship of
the coating device and the design of the bearing drum, the rotation speed ratio of the device rotation and
the bale rotation reached the expected value. Based on ADAMS, the lift angle of the pneumatic cylinder
of envelope device was simulated, and the lift angle of the device was determined to be 66°. The field
performance test results showed that the fixed film device had a stretched film elongation rate of 51. 4% ,
and the film efficiency of the two-layer, four-layer and six-layer coatings was 10.5 s/layer, 8.4 s/layer
and 7. 6 s/layer, respectively. The coefficients of variation of uniformity were 12.20% , 7.70% and
4.70% , respectively. All indicators met the qualified standards, and the quality of coating can meet the
requirements of peanut seedlings silage.
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Fig.2  Structure diagrams of peanut straw coating device
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Fig.3 Schematics of side bread film of bale
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Fig.4 Variation curves of tensile force and transverse

shrinkage rate with elongation rate
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Fig.5 Stretch film overlap rate analysis
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Fig. 8 Schematics of membrane guide mechanism
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