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Fig.1 Component distribution of main body module of the combine harvester
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Fig.2 Rigid model of the combine harvester
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Fig.3 Cutter virtual prototype of the combine harvester
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Fig.4 Track virtual prototype of the combine harvester
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Fig.5 Rigid-flexible coupled virtual prototype

model of the combine harvester
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Fig.6  Virtual prototyping of the human body
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Fig.7 Multi-body dynamic model of the human-

machine-pavement coupled system
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Fig.8 Simulation of the process when riding

the machine in the rape field
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Fig.9 Acceleration spectrum of the mass center of human body
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Fig.10 Acceleration power spectral density of the mass center of human body
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Simulation analysis of vibration comfort of combine harvester

based on rigid-flexible coupled virtual prototype model

ZHOU Jie XU Hongmei LIN Weiguo ZHONG Wenjie LIU Shuang LIU Haiyue

College of Engineering s Huazhong Agricultural University/Key Laboratory of Agricultural
Equipment in Mid-lower Yangtze River ,Ministry of Agriculture and Rural Affairs .,
Wuhan 430070,China

Abstract A rigid-flexible virtual prototype model of the man-machine-pavement system of the har-
vester was established by combining finite element analysis software with the software of SolidWorks
and RecurDyn.Weighted root mean square values of acceleration was used to evaluate the vibration com-
fort of the harvester.On the basis of the virtual prototype model of the system,the vibration comfort of
the harvester was simulated when it harvests the rice, wheat and rapeseed. The results showed that the
driving speed,the road surface hardness and the vertical cutting knife influence the vibration comfort of
the harvester greatly. With the increase of driving speed of the harvester,the weighted acceleration RMS
of the mass center of human body in different axis and the whole-body vibration acceleration RMS in-
creased rapidly,enhancing the subjective discomfort feeling of the driver.In addition, the vertical cutting
knife enhanced the discomfort feeling of the human body. The subjective discomfort feeling of the drive
enhanced with adding the vertical cutting knife.

Keywords combine harvester; vibration comfort; rigid-flexible coupled virtual prototype model;

RecurDyn; simulation analysis

(FTHESH . HLS)



