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Analysis of Vibration Suspension Device for Trailer
in Agricultural Products
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Abstract. This study was aimed to minimized the impact force and vibration transmitted to transporting
agricultural product from the power tiller trailer by installing vibration absorption device. The vibration
absorbable trailer (1) mounted with leaf spring suspension and shock absorber was devel oped and compared
on vibration absorption performance with the existing trailer (E) equipped no vibration absorption device. In
order to identify the vibration absorption effect of the trailer developed in this study, the vibration accelera-
tions, occurred during driving on paved road with loading 360 kg of pear, were measured and analyzed
using FFT analyzer. The magnitude of average vibration acceleration was decreased highly for the improved
trailer mounted with vibration absorption device in comparing with existing trailer in the frequency range
under 60 Hz and under 80 Hz. And similar vibration absorption effect was represented for the improved
trailer in al frequency range. Especially, in the frequency range between 40 Hz and 80 Hz, the magnitude of
vibration acceleration for the improved trailer was decreased with 1/3 times in comparing with existing
trailer. So, the transporting loss including damage of agricultural product could be decreased highly by using
the improved vibration absorbable trailer mounted with leaf spring suspension and shock absorber simulta
neoudly, designed in this study.

Key words: leaf spring suspension, shock absorber, average vibration acceleration, vibration absorption,
transporting loss of agricultural product
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Fig. 1. Schematic diagram and specifications of leaf spring
suspension systems mounted on trailer.
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Fig. 2. Schematic diagram of shock absorber mounted on
trailer.
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Fig 3. Vibration acceleration sensing positions at trailer
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Table 1. Specifications of the acceleration sensor and FFT analyzer.

Acceleration sensor FFT analyzer
Sensitivity 482~525 mV/g Freguency Range 1~20 kHz
Measuring range +10g Conversion 24-bit DAC
Resonance frequency 220Hz Dynamic range 110db
Temperature range 0~65°C Coupling AD (4 mA)
Transverse sensitivity 1.0%
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(f) 0-120Hz

Fig. 4. Average vibration accelerations (m/s?) at 4 positions (Tf, Tr, Bf, Br) of the trailer by frequency range.
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Fig. 5. Average vibration accelerations for the improved
and existing trailer by frequency range.
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