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Abstract

Technologacal  advancements  are taking placc day-by-day and
mndustrial growth has been the key aspect of development of any
naton. In plastic injection moulding machine, the provision is to
transfer powder raw material from ground to the hopper is not provided
or the powder trans(er can be done manually in machine. Many small
scale industnes has moulding machine where they have to fill the raw
matenal at a height where a human efYorts are needed which increases
the production time rate, leads to increnses the wastage of raw
matenals. Also limited space and hence the system cost increases. In
this paper, design of flexible hopper feeding mechanism is made as per
small scale industries need by considering the above constraints and
accordingly, theoretical design calculations are made for cone design,
mimi hopper, matenal volume. The three different types of raw
matcnals Polyvinyvichlonde, Polypropylene, and Polystyrene are
sclected and testing their total fill tme, empty time, mass flow rate,
and power consumption rate with respect to height in a design of
industnal flexible hopper feeding mechanism.

Keyword: Plasuc granules, Injection moulding machine, Dies.
1 Introduction

Technological advancements are taking place day-by-day. }ndusu?al
growth has been the key aspect of development of any nation. With
increasc in development there is an equivalent growth in the demand.
This increase 1n demand forces the small-scale industry to increase the
productivity 1n Limited tme. A survey of 6 small indusmn was
conducted to get information about the problems duc to this increase
in demand. Dunng the survey it was obscrved that material loss dunng
productun was commen in most industry. Plastic granules (raw
matenal) are the major aspect in any injection molding industry.
Wast:ng of plastic granules s a major loss, since approximately 2kg of
plastic is been wasted per day. This accounts for Rs.250/- day of»lhe
rsw matenal This chunk amount of capital cost for an industry 15 a

major loss, since that amount can be contributed 1o some other nspect
of an industry. All this imutation motivated to make amends to make
for the loss. Hence, the idea of making an automatic feeding machine
was cstablished, to reduce wastage of plastic granules and therchy,
decreasing human labor and saving capital.

Therefore, to design industrial flexible hopper feeding mechanisms the
following problems will be overcome by the machine as 1) Matenal
can be feed to the main hopper of the machine from the ground quickly

i1) The setup is movable and compact, therefore the problem of space
constrain is eliminated. hi) Requirement of multiple setup lor different
machine is eliminated as this machine will feed matenal 1o multiple
machine. iv) Different types of powder can be transferred with the help
of single machine. Flexible hopper feeding machine deals with
replacement of standard human effort by automation. It deals with
ransfer of plastic granules by means of vacuum through a hose pipe to
the mini hopper thereby into the main hopper. Detailed design of cach
and every component is given. The machines available in the market
are quite costly. Thercfore, an 1dea of making the machine cheap as
well as resemble with each and every machine, thereby reducing
human efforts. An automatic feeding systems available in the market
to reduce the raw matenal waslage and save time. These syslems arc
generally costly and their use is limited to one machine only as well as
1t occupies some space. Our main aim will be to solve this 1ssue by
manufactunng a system that [s flexible as well as cost effecuve

Earlier industnes used t fill the hopper manually by means of human
labor. Technologies were not advanced during that period of ume.
Hence, man power was the dnving force in the industry. As the
advancements took place ncustnes began to grow and productivity
became the major goal of the industnies. Man used to feed matenal by
therr power and granulated matenal was feed into the hopper. This
resulted into wastage of plastic pellets as some quantity of matenal was
been wasted [1]. Auto Feeding Hopper Loaders were used for filling
the machinc hopper with the required raw matenal without human
intervention. The hopper loader consists of a vacuum pump, receiver
vessel and aninlet for the tube. One end of the tube 13 connccted to the
receiving vessel which generally fits on top of the hopper and the other
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