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Abstract

This research studied the utilization of
tapioca starch to replace the high density
polyethylene, which is one of materials used in
injection moulding process. The objectives are

to reduce the usage of synthesis polymers, to

develop more environmental friendly binder and



to increase the value of agricultural products.
The tapioca starch was processed to become
thermoplastic starch and varied the quantity of
thermoplastic starch, which was obtained from
tapioca starch in the range of 10 to 50 %wt. The
thermoplastic starch was mixed with high
density polyethylene. Subsequently, the mixtures
were used as binder in the metal injection
moulding process. The properties  of
thermoplastic starch, the melt flow index of
binder mixture and the injection ability of
feedstock that consists of thermoplastic starch
were investigated. In addition, the binder made
from 100 %wt. of high density polyethylene was
used as a reference batch for this investigation.
From the analysis of different mixing ratios for
starch contents, it is found that after adding the
glycerol as plasticizer into starch with suitable
shear starch

temperature and force, the

transformed into thermoplastic and had the
properties similar to thermoplastic. It was also
found that as the quantity of thermoplastic starch
increased; the melt flow index of the polymer
mixture decreased. The experimental results
show that all of prepared feedstock can be used
for injection and the maximum content of
thermoplastic starch that can be added to the
binder mixture is 50 %wt.

Keywords: Feasibility Study / Starch / Binders /

Thermoplastic / Metal Injection Moulding
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Stainless steel powder SUS316L powder

Supplier ATMIX Corp., Japan
Grade PF-20F

Particle shape Irregular

Mean particle size 10.18 um
Pycnometer density 7.82 g/cm3

Tap density 4.58 g/cm3
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