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Middle-mounted Wheel High-mobility Universal Frame
Platform for Wide-breadth Farm Implements

LIU Hongxin TANG Shifa LIU Junxiao LI Yanlong
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; As a result of substantial improvements in agricultural mechanization in China, large farm
implements have been widely utilized. However, a problem that has arisen concerns on how to guarantee
safety, effectiveness and convenience, when such wide-breadth farm implements were switched between
road transport and operational modes and how to make it easy to move from field to field. To address these
technical problems, a middle-mounted wheel high-mobility universal frame platform for wide-breadth farm
implements that can benefit operation and transport was designed. The platform adopted the overall
scheme of horizontal operation and vertical transport. Supporting automatic power clutch, hydraulic
synchronous lifting, mechanical locking, wheel direction change, transmission ratio adjustment and other
affiliated institutions. Through the theoretical analysis and digital simulation, the parameters of the core
mechanism such as deformation and hydraulic force were determined, and the tillage control
characteristics of the front wheel front frame were compared. Due to the location and distance of the land
wheel and the seeding units, the problem of profiling ahead or lag was significantly improved. Taking the
platform as carrier for engineering application, 2B — JD — Z — 24 — 01 planter matched with narrow-row-
flat-dense seeding technique was developed. Due to special structure of frame and complex stress, frame
appeared in the process of the phenomenon such as deformation, fracture and plastic deformation. Thus,
engineering analysis of structural design process was particularly important. For this situation, CATIA
finite element analysis module was utilized to analyze the finite element analysis model of frame. The
result showed that the engineering structure of steering drive axle met the design requirements. The
prototype was made for field and road test. The experimental results showed that the prototype had good
performance of sowing and can meet perfectly agro technique in work performance. A single person can
finish the transformation in 8 min, transportation security and stability.
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structure with two opposed cylinders
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Fig. 13 Stress analysis diagram of machine
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Tab.4 Testing results of field test
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x5 ZTHUERNEER
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