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Abstract

In order to further understand compression characteristics of the crop straws with core, taking

NongdalO8 corn stalk cores as object, the viscoelastic parameters were obtained through radial

compression test for the crop stalks with core was anisotropic, non-homogeneous and non-linear. The

finite element model of the corn stalk core was established with ANSYS. Radial compression and

relaxation of corn stalk cores were preceded and simulated. The results showed stress relaxation

characteristics of corn stalk cores were depicted by five parameters generalized Maxwell model, and errors

between experimental values and finite element simulation values about fitting model parameters were less

than 10% . The test approved that the radial compression change curves between test and simulation were

accordant, and verified the validity of the simulation results and the feasibility of the calculation model.
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Fig.3  Stress-strain curves of compression
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Fig.4 Stress relaxation curves of compression
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Tab.1 Parameters about structure and viscoelastic of corn stalk cores
KBS Ki/mm  EH/mm  5/mm FHCEAE/mm % E/kgem* go/MPa g, /MPa g,/MPa T/ /s K/MPa
1 8. 14 8.01 27.54 8.07 54.5 0.221 0.0679 0.068 4 3.33 43.2 1.30
2 8.12 8.07 28. 04 8.09 61.1 0.234 0.080 6 0.0808 3.24 41.8 1.01
3 8.52 8.10 29.54 8.30 46.7 0.203 0.059 1 0.0588 3.55 45.0 1. 06
4 8. 14 8.05 29.39 8.09 50.9 0.205 0.0625 0.056 6 3.35 41.6 1. 11
5 8.59 8.22 30. 87 8.40 47.0 0.201 0.056 8 0.057 1 3.59 44.9 0. 86
B 8.30 8.09 29.08 8.19 52.0 0.213 0. 065 4 0.064 3 3.41 43.3 1.07
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Fig.5 Element deformation

Fig.6  Contour plot of displacement
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Fig.9 Stress relaxation curves about corn stalk compression
F2 RGN AR HAER R EK K E R IE
Tab.2 Comparison of stress relaxation model between

testing and simulating

go/MPa g,/ MPa g,/MPa T /s Ty/8
K (H 0.2130 0. 065 4 0.064 3 3.41 43.30
[EEIVRIER 0.2020 0.070 8 0.070 4 3.75 44.40
R/ % 5.07 8.26 9.55 9.97 2.46
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