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Table 1 Natural frequency and maximum amplitude at anterior

eight ranks
BB [ A/ Hz PRI 5 K E/mm
1 105.445 4.76713
2 106.275 4.85499
3 149.361 3.48179
4 201.737 3.09169
5 465.508 6.01660
6 467.471 6.55157
7 780.297 3.00905
8 799.270 3.19168
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Fig.5 Vibration mode of cast iron combinatorial material rolling component
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Table 2 Natural frequency and maximum amplitude at anterior

eight ranks
RS L $i#%/Hz e e KA/ mm
1 140.544 10.48330
2 148.057 11.10040
3 261.599 9.26248
4 275.353 9.51703
5 421.331 22.09500
6 435.140 21.65370
7 450.732 19.91010
8 510.408 33.26870
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Fig.6  Vibration modes of UHMWPE-cast iron combinatorial material rolling component
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two types of rolling components
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Fig.9 Location of investigative point-1 and point-2
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Modal analysis of bionic convex teeth rolling component composed of
different materials

Zhang Zhihong?, Tong Jin'?*, Chen Donghui®?, Sun Jiyu*?, Ma Yunhai'
(1. School of Biological and Agricultural Engineering, Jilin University (Nanling Campus), Changchun 130022, China;
2. The Key Laboratory of Bionic Engineering (Ministry of Education, China), Jilin University (Nanling Campus),
5988 Renmin Street, Changchun 130022, China)

Abstract: To investigate effects of bionic convex teeth rolling component composed of different materials, on
adhesion-reducing and micro-basin processing performance, with the assist of Autodesk Algor Simulation software,
modal analysis of rolling components made from cast iron material and UHMWPE-cast iron combinatorial material was
performed. Using the anterior 8 ranks of modals, the natural frequency and maximum amplitude of the two types of
rolling components were compared. It was found that at the anterior eight ranks of modal, the maximum amplitude at
each ranks of UHMWPE-cast iron combinatorial material rolling component was higher than that of cast iron material,
the increment was between 5.716 and 30.077 mm. Moreover, combinatorial material rolling component could reach
higher amplitude at relatively lower natural frequency. Furthermore, near the center of the wheel disk, the average
amplitude was 0.213 mm less than that of cast iron rolling component. The results show that compare with cast iron
material rolling component, UHMWPE-cast iron combinatorial material rolling component can acquire the better
adhesion reduction ability on the convex teeth, ensure the structural strength of the depressions on soil surface and have
enhanced stability at the center of the wheel disk. These findings can give indications to the choice of materials for
bionic convex teeth rolling component, speed setting for tractor and design of the excitation device on rolling
components.

Key words: bionics, vibration, modal analysis, Algor, micro-basin tillage



