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Vibration characteristics of the fruits
by the random vibration
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Table 1. Harvesting date and physical characteristics of the pear and the apple used in vibration tests.

Date of harvest Volume (10* m?) Mass (kg) True density (kg/m®)
Pear (Niitaka) 2005. 10 6.722 0.66 978.26
Apple(Fugi) 2005. 10 3.619 0.30 830.75
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Fig. 1. Schematic diagram of the vibration test apparatus for fruits.

PN

Fig. 2. General view of the vibration test using the electro-magnetic vibration exciter.
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Fig. 3. Specimen-mounting device for vibration test of fruits.
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Table 2. PSD profile of the expected

transportation environment. FERERRER SRR
- Truck(ASTM D 4728) aar —
Frequency (Hz) Level(g®/Hz) S N
1 0.00005 i e
4 0.01 $ & ;
16 0.01 " /: i L Hx i s grn
40 0.001 : O B VR
80 0001 i 1 10 1o 10m
200 0.00001 Frequenoytia)
Overall Level . . . .
0.52g rms Fig. 4. Commercial Transport Vibration
(g rms)

Test Profile(Truck).
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Fig. 5. PSD value of the fruits for random vibration signal excitation.
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Table 3. Resonance frequency and PSD value of the fruits.

Pear Apple
T fope Ni PSD Level PSD Level
No| Resonance | PSD Level | gegonance | PSD Level ° I;eson(z;r;c)e 2 /H l;eson(a}r;c;z 2 /Hz
Freq.(Hz) | (g 2/Hz) Freq.(Hz) (_(]2/HZ) req.(Hz) | (g 2) req.(Hz) | (g )
u| 9s 0.0241 1475 0.002927
S| 505 00291 1535 0002037 12| 1020 00128 14125 | 0001160
2| 745 0.0567 1775 0.000837 T o — e
3| #8975 0.0254 120.0 0.003828 VIR o oy oo
4| &7 0.0154 1465 0.001220 = 0250 P
5| 10425 00126 1375 0.001827 N 0z e T oo0tea
6| 10025 0.0194 1495 0.001595 T 60 0061 won T ooois
7] 1017 0.0012 1805 0.002431 18] 1025 0.0107 1245 0.004200
8] M» 0.0416 1905 0.000694 19| &5 00173 1325 0.003256
9| 905 00225 1800 0.007893 ol 730 00758 1230 00157
10) 12175 0.0069 1985 0.000455 Avd 903875 | 0022165 1554 | 000217185
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Table 4. Correlation coefficients of the selected Table 5. Correlation coefficients of the selected
parameters for vibration test of the pear. parameters for vibration test of the apple.
MA VO AD HE RF PP MA VO AD HE RF PA
MA |1.0000 MA
VO 09640 1 0000 vo |0.9912 i 1 0000
AD |0.4104 0.4483 1.0000 AD |0.9390 09366 1 .0000
HE |0.5001 0.5399 0.0246 1.0000 HE [0.8225 . 0.8544 0.8259 1.0000
RF 0 8129 - 0.6386 0 8215 0 7583 1.0000 RF |0.9067 0. 9245 0 8869 0g695 1 1.0000
PP |0.7757 6;&6; 0.8663 65}{9{ .3&39 1.0000 PA o‘.7§62’ 0.6255 0. 6777 “ 8&%96 :0.8815 : 1.0000
*Note : MA = Mass of the pear, VO = Volume of the pear, *Note : MA = Mass of the apple, VO = Volume of the apple,
AD = Average diameter, HE = Height of the pear, AD = Average diameter, HE = Height of the apple,
RF = Resonance frequency, PP = PSD of the pear RF = Resonance frequency, PA = PSD of the apple
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Fig. 6. Resonance frequency and PSD versus properties of the pear.
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