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Nonlinear numerical simulation and simulation test
on the cutting process of corn stalk
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Abstract: The parameters model of corn stalk—cutter cutting simulation was built by using the software Solidworks,
the process of cutting corn stalk was simulated with the help of non-linear finite element software LS — DYNA971. Finite
element numerical simulation of the comn stalk cutting can reduce the experiment cost, shorten the test time and provide
theoretic references for the design of the harvesting machine of corn stalk. Using the characteristics of parameterized mod-
el, orthogonal simulated test was taken on the basis of changing diameter, moisture content of comn stalk, cutting way and
cutter moving speed. The results showed: From the cutting force, the moisture content was the most significant effect,
other impacts in sequence as diameter of corn stalk, cutting way and cutter moving speed. Through the analysis by the
orthogonal comprehensive equation method, we have known it was the best when the cutter linear speed was 28 m*s™',
using the sliding cutting, the moisture content and diameter wast 45% and 26 mm respectively. The establishment and
analysis of the dynamic visual numerical simulation model for the corn stalk—cutter would have very important referential

values for the design of com stalk harvesting machines.
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Fig.1 Cornstalk—cutter model diagram
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Table 1 The material parameters of the corn stalk simulation model
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Fig.2 Finite element model of Cornstalk-cutter
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Fig.3  Stress nephogram of simulation results
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Table 2 Coding table of the experiments factor level
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Note: P is the cutting force(N), V is the cutting speed(m*s™"), V, is nomal cutting speed(m*s~'), V, is tangential cutting speed(m+s~"), a is the in-
clude angle between the absolute velocity and nomal velocity, which is defined as sliding cutting angle(°), 7 is tangential cutting blade angle(°), 7, is sliping

cutting blude angle(°) o
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Table 3 Test result of comprehensive balance method

K% Factor RIGFERR Test index
IKF Level VIl 7 YIWr e Y77 - 350
A B C D Cutting force Power Cutting
/N /W force — 350
1 1 1 1 1 1 367.43 98.20 16.41
2 1 2 2 2 2 365.85 97.30 15.85
3 1 3 2 3 3 365.62 97.50 15.56
4 2 1 1 2 3 365.97 97.20 15.74
5 2 2 2 3 1 363.45 96.50 14.95
6 2 3 2 1 2 367.86 98.10 16.45
7 3 1 1 3 2 364.64 96.60 14.52
8 3 2 2 1 3 367.72 98.90 17.72
9 3 3 2 2 1 366.82 97.40 15.82
K, 47.82 94.50 50.58 47.18
K, 47.14 48.52 47.41 46.82
K; 48.06 45.03 49.02
. ky 15.94 15.75 16.86 15.73
=)
*”F-J?J ky 15.71 16.17 15.80 15.61
Cuttig
force k3 16.02 15.01 16.34
2% Range 0.31 0.42 1.85 0.73
I3 WIS
Optimal A, B, Cs D,
decision
K, 293.00 585.00 295.20 292.10
K, 291.80 292.70 291.90 292.00
K; 292.90 290. 60 293.60
ky 97.67 97.50 98.40 97.37
I k 97.27 97.57 97.30 97.33
Ij]*% 2 . . . .
Power ks 97.63 96.87 97.87
1% Range 0.40 0.07 1.53 0.53
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Fig.5 The influence curves of factors on the indicators
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