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CHAYALOP CHOONAMCHAI : STUDY OF DRAWING PROCESS OF BETEL PALM
SHEATH. THESIS ADVISOR : ASST. PROF. PUSIT MITSOMWANG, Ph.D., 81 PP.

Keyword: PACKAGING/BETELPALM/MACHANICAL PROPERTIES/DRAWING PROCESS/
FINITE ELEMENT

Due to severe problems of plastic packaging waste, recently, natural biodegradable
materials such as lotus leaf, banana leaf and betel palm sheath are applied for making
packaging instead of plastic packaging. The betel palm sheath is one of suitable materials
for making food packaging because of its high strength, stable at service conditions and no
undesirable smell. Moreover, it has a sheet form. Thus, it can be formed by typical sheet
material forming processes. This research was carried out aiming to study physical,
mechanical properties of betel palm sheath and its forming by drawing process. For the
physical property study, betel palm sheaths were prepared and subjected to thickness
measurement. The results showed that there was a significant variation of the thickness in
a palm sheath. The tensile testing was conducted to investigate mechanical properties of
the betel palm sheath. It was fond that the mechanical properties, i.e., the maximum load
resistance and the elongation at break strongly depended on the direction of the applied
load. The deformation behavior of the palm sheath consisted of the elastic and the plastic
deformation. For the study of the drawing, a drawing die set was designed, manufactured,
and used for the palm sheath drawing test. The drawing parameter, moisture content of
palm sheath, drawing speed, die temperature and palm sheath holding force were varied
and investigated. Drawing results revealed that the parameters affected deformation
characteristics of the palm sheath, drawing load resistance and workpiece defects. The
main defect found is tearing at the bottom or the wall of workpieces. Experimental and
finite element method simulation results indicated that the tearing seemed to depend on
the moisture content of the palm sheath and the tensile stress occurred in the palm

sheath due to the drawing.
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