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Vibration measurement and analysis
for fruits transportation vehicle.
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Fig. 2. Acceleromécers Fig. 3. Leaf-spring type suspension in rear wheel

attached on truck bed
(front, middle, rear position).
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Fig. 4 Schematic diagram of the vibration Fig. 4. Vibration esuremen and

measurement and analysis. recording apparatus.
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(a) Express way (b) Road paved with cement (c) Unpaved road

Fig. 5. Three kinds of road on which vibration measurement has been done.
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Table 1. Travelling distance speed. and time on the tested roads.
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. Travellin Travellin Travellin
Roads Road condition distance(kri) Speed(km/}glr) time (ming.)
Expressway Paved with asphalt 40 80 30
Road 1 Paved with cement 10 40 15
Road II Unpaved 5 20 15
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(a) Front (b) Middle (c) Rear
Fig. 6. Up-down acceleration according to accelerometer position on truck bed.(Expressway)
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(a) Front (b) Middle (c) Rear
Fig. 7. Up—down acceleration according to accelerometer position on truck bed.(Road paved with cement)

(a) Front (b) Middle (c) Rear
Fig. 8 Up-down acceleration according to accelerometer position on truck bed.(Unpaved road)

Table 2. The max.. min. and s acceleration measured according to accelerometer position on truck bed.

SaE Express Way Road paved with cement Unpaved road

front | middle rear front | middle rear front | middle rear

max.(g) | 4228 | 55632 | 5.3621 35963 | 5.4451 8.2321 6.078 | 83731 | 14.1621
min.(g)} | -5.0371 | -4.9987 | -3.9923 | -3.2462 | -4.9925 | -6.6098 | -8.7122 | -6.2576 | -7.9435
rms(g) | 03596 | 03810 | 03346 | 03356 | 04427 | 04666 | 0.7148 | 0.9922 1.0568
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(©) acoekeration on the up-down direction vibration

Fig. 11. Measurement in unpaved road

Table 3. The max., min. and rms value of the measured acceleration.

Express way Road paved with cement Unpaved road

Front-Rear | Right-Left | Up-Down | Front-Rear | Right-Left [ Up-Down | Front-Rear | Right-Left | Up—Down
max.(g)| 1.1099 0.7299 | 5.3621 0.8046 0.7455 | 8.2321 1.6708 29911 |14.1621
min.(g) | -2.9467 | -2.6496 | -3.9923 | -3.0558 | -2.7214 |-6.6098 | -2.9281 | -3.7927 | -7.9435
rms(g) | 0.1001 0.0967 | 0.3346 0.3893 0.3493 | 0.5614 0.3993 0.3681 1.0537
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Fig. 12. PSD measurement for individual vibration input direction.

Table 4. Averaged PSD value of the measured vibration.

Express way Road paved with cement Unpaved road

Accel.
Front-Rear | Right-Left | Up-Down | Front-Rear | Right-Left | Up-Down | Front-Rear | Right-Left | Up-Down
PSD
2 0.00011348 | 0.00034294 | 0.007522 | 0.0019115 | 0.0014869 | 0.058655 | 0.0026061 | 0.0024887 | 0.24598
(9rms)"/Hz
Freq.(Hz) | 0.976562 16.1133 | 2.44141 | 0.976562 16.1133 | 2.44141 | 0.976562 141602 | 2.44141
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