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Finite Element Analysis and Experiment on Corn Harvester Frame
Based on Load Characteristics
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Abstract; Corn harvester is a large and complex agricultural machinery. The corn harvester is mainly
used to complete the functions of picking, peeling, stalk returning, grain recovery and panicle collection.
The connection and support way is complicated between vehicle frame and assembly components. In view
of a domestic corn harvester, a set of finite element loading methods applied to the frame was proposed
based on the connection mode and load arrangement. Then on the surface of the frame, eight measuring
points were chosen to paste the strain gauge, and the frame was loaded by assembling the whole machine.
Under two working conditions of no load and full load, the stress of each test point was tested. By
comparing and analyzing the finite element calculations and test results, it could be found that the relative
error of each points between the finite element analysis values and test values was within 20% except
point 1, in addition, the finite element analysis values and test values were in good agreement. Thus, the
feasibility of the finite element loading method of the corn harvester was verified. Furthermore, the finite
element model could also be used to analyze and evaluate the reasonableness of the load distribution and
structural design of the frame.
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Tab.1 Mechanical properties of materials of test

machine frame
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Fig.1 FEA model of test machine frame
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Fig.2 Force analysis diagram of corn harvester header
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Fig.3 Force analysis diagram of straw returning machine
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Tab.2 Dimensions and quality parameters of

components of one kind of machine
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Fig.4 FEA loading diagram
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Fig.5 Von-Mises stress distribution on frame

under static with no loading condition
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Fig.6 Von-Mises stress distribution on frame

under static and fully loaded condition
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Tab.3 Stress values of each test point under static

with no loading condition MPa
TR a3 Bofic i i 22 fR/ME PN
1 133.87 14.25 102. 22 167.73
2 64. 45 1.58 60. 64 68. 45
3 82.28 3.11 75.48 89.39
4 91.15 0.82 88.47 94. 14
5 29. 36 1. 04 25.37 33.61
6 60.53 3.43 53.48 67.71
7 57.96 0. 66 55.37 60. 73
8 50. 52 17.32 18.74 90. 46
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Tab.4 Stress values of each test point under static

- and fully loaded condition MPa
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Tab.5 Comparative analysis between FEA value and test value under two conditions
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