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Abstract: Forced vibration caused by the undulating terrain leads to a decrease in the seeding uniformity
and stability of the seeding machine. In this paper, a vibration damping structure with nonlinear stiffness
for the seed-metering device was designed. The continuous structure of four helical rods was employed to
replace the multi-component vibration damping structure, achieving the characteristics of high load-bearing
capacity and low-frequency vibration damping within a single component. By establishing the finite
element model of the vibration damping structure, the influences of structural parameters, such as the
cross-sectional radius of the helical rods, the center and radius of the projected curve, on its nonlinear
stiffness and vibration damping performance were analyzed. The results indicated that increasing the char-
acteristic parameter of the projected curve center and decreasing the radii of the projected curve or the
cross-section of the helical rods could significantly reduce the initial vibration damping frequency, yet this
would impair the vibration damping performance or the load-bearing capacity. Based on the concentrated
frequency band (4—10 Hz) of the vibration energy distribution of the seed-metering device and the require-
ments for the supporting stiffness, the geometric characteristic parameters of the vibration damping struc-
ture were determined. The static stiffness of the vibration damping structure was 1. 13X 10" N/m, and the
initial vibration damping frequency was 6. 89 Hz. The field test results demonstrated that within the field
operation speed range of 3—7 km/h of the seeding machine, the vibration damping structure reduced the
root mean square of the vibration acceleration by 21.47% — 26.37%. Moreover, the vibration damping
effect was particularly remarkable for high-speed operation, and the single seed sowing rate was increased
by 2. 05—13. 64 percentage points.
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