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ABSTRACT

Objectives of this study are to do experiment and to simulate mechanical damages of
mango in foam package during transportation by one-ton pick-up. Vibration data is the sample
vibration (PSD: Power Spectral Density) which is collected on 3 road surface conditions and
various tire pressures. The analysis shown that the PSD (Hz) can be classified into 3 ranges: the
frequency range of 2.0-2.13 Hz, 5.73-6.13 Hz and 8.13-8.67 Hz. These PSD frequencies slightly
depend on road conditions and tire pressures. However, vibration amplitude is inversely
proportional to tire pressure and PSD frequency. High vibration amplitude occurs in a rural road,
while lower amplitude occurs in a highway. On the rural road, the average amplitude is 5.8 mm at
tire pressure of 35 psi. On the highway, the average amplitude is 0.05 mm at tire pressure of 45
psi. Mechanical properties of mango and form are tested on a Universal Testing Machine. Mango
is Plasticity material, while form is Hyper-elastic material. The properties are used as input for
LS-DYNA program for finite element analysis. Non-linear vibration FE model coupled with
impact/contact surfaces is built for mango with foam package. Mango skin stress increases with
vibration amplitude. Mango with foam package gives much less stress value as compare to mango
without foam package. A good agreement between mechanical damages resulted from the

experiment and the stress values resulted from finite element analysis.



