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Optimum Transport Systems of Agricultural Products (II)
— Vibration characteristics of the transporting trailer —
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J. H. Hong H. J. Lee
SUMMARY

Agricultural products can be damaged due to the vibration of transporting trailer on the off-road. So, this

study was conducted to identify the vibration characteristics of the agricultural products transporting trailer by
measuring the vertical acceleration according to positions on the trailer loaded with agricultural products.

1.

The results of this study can be summarized as follows :

At non-operating state of engine, the larger vertical acceleration was occurred at rear side compared with
front side in the case of 4.5Hz of vibration frequency. But, in the case of 53.5Hz of frequency, the
maximum vertical acceleration at front side of trailer was higher than value at rear side. So, the maximum
acceleration at front side of the trailer was increased with the increase in frequency.

. At operating state of engine, the maximum vertical acceleration delivered through the hitch from the engine

was occurred at front side of the trailer as 3.0x 10 m/s’, in the case of 8.75Hz of frequency. But, in the
case of 102.5Hz of high frequency, the maximum vertical acceleration was occurred at rear side of the
trailer.

. When the power tiller loaded with pear of 325kg was travelling on the artificial uneven road of 3cm

height, the maximum acceleration was occurred at rear side of the trailer as 4.7 % 107 m/s* at 3.75Hz of
frequency. But, that was occurred at diagonal of the trailer at 43.5Hz and 91.25Hz, which meant that there
was rolling and pitching on the trailer.

. At operating state of engine, the mean acceleration of the trailer delivered through the hitch according to

the increase in frequencies was showed the maximum value at range of 40-90Hz. At rear side of trailer,
the maximum value was occurred at about 40Hz, and that was reduced according to the increase in
frequencies and diminished at about 100Hz.

. When the power tiller loaded with pear of 325kg was travelling on the artificial uneven road of 3cm

height, the mean acceleration by the increase in frequencies was showed lower level at rear side than front
side of the trailer. This was opposite configuration to the Hinsch's resuits tested with air-conditioned truck.
This means that the shorter length of the trailer, the more effect of engine vibration is transferred to the
front side of trailer.

Keywords : Vibration, Transporting trailer, Vertical acceleration.
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sensors on the trailer.

Table 1 Specifications of the vibration
sensor
Sensitivity 500 m v/g
Frequency range 0.2 ~ 3.700 Hz
Resonance frequency 18 Kiz
Temp. range -50 ~120 °C
Weight 148 g
Size 26.7 X 305 x 546

-316—



FAE % AR A"

Table 2 Specifications of the FFT analyzer

Frequency range AD 3644/8 channel 1-~20kHz

Conversion 16 bit
Display 7.8 inch color TFT LCD
Front end unit size 180 X 250 X 430mm
Coupling AD (Zth)

Dynamic range 80 db(Typical)

Interface RS 232 ¢/422 scsi
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3DView Complex 4.5 Hz
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356.8E-6
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214 1E-8
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Amp: 1.0, Dwell: 10
Dir: X.Y,Z Persp : +10

Fig. 2 3D view compiex for the trailer
vibration status at 4.5Hz when the
engine is stopped.
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3DView Complex 5§3.5 Hz
0.055

™ 0.048
0.04

0.032
{ 0.024
0.016
0.008

Amp: 1.0, Dwell : 11
Dir: X,Y,Z Persp: +10 X

Fig. 3 3D view complex for the trailer
vibration status at 53.5Hz when the
engine is stopped.

3DView Complex 8.9 Hz

Amp: 1.0, Dwell: 10
Dir: X,Y,Z Persp:+10 X

Fig. 4 3D view complex for the trailer
vibration status at 89Hz when the
engine is stopped.
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3DView Complex 8.75 Hz

Amp: 1.0, Dwell : 10
Dir: X,Y,Z Persp: +10 X

Fig. 5 3D view complex for the trailer
vibration status at 8.75Hz when the
engine is operating.
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Fig. 6 3D view complex for thet railer
vibration status at 28.75Hz when
the engine is operating.

3DView Complex 102.5 Hz
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z
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Fig. 7 3D view complex for the trailer

vibration status at 102.5Hz when
the engine is operating.
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3DView Complex 3.75 Hz

Amp: 1.0, Dwell : 11
Dir: X,Y,Z Persp: +10 X

Fig. 8 3D view complex for the trailer
vibration status at 3.75Hz when the
power tiller is driving.
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Fig. 9 3D view complex for the trailer
vibration status at 43.75Hz when
the power tiller is driving.

3DView Complex 91.25 Hz
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Amp : 1.0, Dwell : 11
Dir: X,Y,Z Persp:+10

Fig. 10 3D view complex for the trailer
vibration status at 91.25Hz when
the power tiller is driving.
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engine is operating.
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Fig. 12 Mean value of accelerations accord-
ing to the frequencies when the
power tiller is driving.
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