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This research aims to study how to improve productivity of plastic parts in electric
device manufacturing of fluorescent bulb kit. The optimal setting conditions of plastic
mixtures of recycled and virgin polycarbonate are determined for maximum mechanical
property (i.e., tensile strength) and thermal property (i.e., heat distortion temperature) of
plastic parts. Plastic mixtures of four kinds of components include recycled polycarbonate
(transparent color), recycled polycarbonate (white color), recycled polycarbonate (muddy
color), and virgin polycarbonate. Mixture experiments with D~optimal design and response
surface methodology (RSM) have been employed for the purpose of optimizing plastic
mixtures of the four kinds of components. The results of this study have shown that the
optimal operating settings of plastic mixtures consist of -the recycled polycarbonate
(transparent  color) concentration of 20%, recycled polycarbonate (white color)
concentration of 20%, recycled polycarbonate (muddy color) concentration of 40%, and
virgin polycarbonate concentration of 20% providing maximum tensile strength (47.05
MPa) and heat distortion temperature (132°C).

In experiments, when replication that occur residual of observations by focus on
reducing transmitted variation using propagation of error. It was found that the optimal
operating settings of plastic mixtures consist of the recycled polycarbonate (transparent
color) concentration of 19.1509%, recycled polycarbonate (white color) concentration of
36.987%, recycled polycarbonate (muddy color) concentration of 27.543%, and virgin
polycarbonate concentration of 16.329% providing minimum propagation of error with
tensile strength 1.32 and heat distortion temperature 2.

However in this fact case, the second proportion had the best of mechanical and
heat properties but production costs of them are higher than original property with 11.81%.
These costs which be responsibility capital expansion to the producer then we developed the
economics analysis (Monte Carlo technique) to improve about production costs for

simulation of product quantity per day in each proportion, expected value of maximize

profits. The results of properties analysis appeared the twelve proportion was optimal
property with economics analysis manner. This proportion consist of the recycled
polycarbonate  20% (transparent color), recycled polycarbonate 30% (white color),
recycled polycarbonate 40% (muddy color) and virgin polycarbonate 10%. All of these
mean that developed proportion had been total maximize profits near original proportion
solution which the quality of mechanical and heat properties provided better than original

proportion.





