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THEERAPAT TAWEEBRAKSA: DESIGNING OF ECO- FRIENDLY FOAM NET FOR GUAVA
USING FINITE ELEMENT METHOD (FEM). THESIS ADVISOR: ASSOC. PROF. TATIYA
TRONGSATITKUL, Ph.D., 79 PP.

Keyword: Packaging/ Cushion performance/ Drop test/ Simulation/ finite element method

An eco-friendly cushion foam net fabricated from natural rubber latex (NRL) has
been developed as a protective component for fresh-produce packaging to address
environmental concerns. Although previous studies demonstrated that its cushioning
performance is comparable to commercial foam nets, the higher density of natural rubber
presents a significant challenge for practical implementation. This research aims to use
finite element simulation to optimize the weight of NRL foam cushions while maintaining
their protective capabilities. The primary objective is to investigate how structural
parameters foam density, filament number, and filament diameter affect cushioning
performance, using simulation-based analysis to minimize mechanical damage to fresh

produce.

A Glom Sali guava (250 g), representing a typical spherical and impact-sensitive
fruit, was selected as the model for this study. Finite Element Method (FEM) simulations
were performed using CAD models generated in SolidWorks® and analyzed in ANSYS®
explicit dynamics. Three sets of simulations were conducted to explore the effects of
different design parameters: the first compared unprotected guavas (without packaging)
to those cushioned with commercial Expanded polyethylene (EPE) foam; the second
examined variations in filament number (25, 20, and 15 filaments) and filament diameter
(2.5, 3.5, and 4.5 mm); and the third evaluated foam density at three levels (420, 397,
and 345 kg/m?3). Drop heights of 100 mm and 200 mm were used depending on the

variable under study.

Simulation results revealed that guavas without cushioning experienced the
highest stress levels, while natural rubber latex foam (NRLF) cushions with higher filament

numbers and larger filament diameters significantly improved impact mitigation. In



Y
contrast, reductions in foam density led to decreased shock-absorbing performance.
Maximum stress was used as the primary performance indicator, with lower values

indicating better cushioning effectiveness.

Finally, this thesis provides valuable insight into the design of environmentally
friendly impact-absorbing foam packaging using computer-aided design and FEM *©
simulations. This approach offers faster and more efficient analysis than traditional
experimental methods. Furthermore, the study highlights the significant influence of
filament number, filament diameter, and foam density on the mechanical performance
and impact absorption efficiency of NRLF cushions, supporting their potential as a

sustainable alternative to synthetic foam packaging.
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