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Analysis of vibration test and vibration theory of
air-suction no-tillage planter
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Abstract In order to explore the characteristics of vibration of the air suction no-tillage planter, analysis of vibration
testing and vibration theory of 2BM-5 air suction planter was conducted. According to the vibration test results,
fundamental harmonic excitation was constructed to forward speed of the no tillage planter and the sine wave of
vibration signal as basic parameters. to establish the mathematical model of the frequency response for vibration
amplitude frequency characteristic of the air suction planter and natural frequency of vibration, to verify the signal of
amplitude frequency characteristic of vibration of the air suction seeder. The results show that: The main factors that
affect vertical vibration have the structure of the seeding machine, quality, forward speed of operation, damping

condition of the embedded device and different types of soil, ground surface roughness. Andthere are two natural
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frequencies of vertical vibration modes.
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Fig. 1 Soil firmness of corn no-tillage farmland
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Table 1 Experimental factors and levels of vibration test
A& Factor
K — i -
Level AT #F 3 FE / (km/h) B, 4% # I B2 /mm C,2&8m /()
Forward speed Depth of sowing Ridge
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Table 2 Analysis of variance of vertical vibration orthogonal test
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Vibration signal decomposition
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Fig. 2 Vertical vibration signal decomposition
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1. Traction frame;2. Fertilizer box; 3. Fan; 4. Seed box; 5. Seed metering device; 6. Covering device ;7. Depth limit whee; 8. Ditching
wheel of metering device; 9. Land wheel;10. Fertilizing ditching wheel;11. Stubble cutting disc; 12. Marking device;13. Leg
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O is the connection point of the traction frame and the tractor; D and E are the contact points of ditching wheel of metering device and
ditching depth limit wheel with the ground,respectively; F and G are respectively the contact points of stubble breaking disc and land wheel
with the ground; X;,X,,X3 and X, are the distances between the O point and the center of stubble breaking disc,the center of land wheel,
the center of ditching wheel for seeder-metering device and the center of depth limit wheel ,respectively,m; H is the amplitude height of the
ground relative to the datum level,m;L is the moving direction wavelength of the seeding machine in the uneven ground, m;p is the angular

displacement of the rotation of the stand around the point O.
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Fig. 3 The structure and vibration model of air suction type no tillage planter
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