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Abstract - We are making this project model for recycling of
plastic wastage in domestic area, industries as well as it can be
useful to the scrap collector .In conventional way of recycling,
plastic waste were first packed and then transport to the local
processing unit or power plants, so, the process of packaging
and transportation is much costlier and also the available
machine used to recycle the waste is also costly. So our
intension behind this project to make a machine which process
the plastic waste as cheap as possible at the initial stage of
plastic pollution .it will reduce the labor work and
transportation cost which result cost reduction. A cutting
machine is designed to reduce large solid material into smaller
volume and then extruded into billet by melting and molding
.This machine will be the solution of the problem of space and
transportation
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1. INTRODUCTION

Since the invention of plastic, we have depended on it as an
affordable, versatile and durable material. Six decades ago,
mass production of plastics began; accelerating so rapidly
that it has created 8 billion tones of plastic and over 86% of it
isn’t recycled. As of 2018, approximately 380 million tons of
plastic is produced worldwide each year and yet only 1
quarter of itis recycled. That plastic has to go somewhere and
it’s continuously either dumped carelessly on land or in rivers
in developing countries. The 3 waste that isn’t recycled
enters our ecosystem, polluting our oceans and causing
damage to our environment.

Plastic waste or plastic pollution is defined as the
aggregation of plastic objects e.g.: plastic bottles, packaging
materials etc, in the Earth’s environment that adversely
affects nature, animals and humans.

2. RECYCLING

Recycling is a very complex method of plastic waste
management, which is used to reduce the raw materials
consumption and decrease of waste quantity. Recycling
always becomes the only reasonable method of the plastic
waste management when consider waste formation in the
End of Life.

2.1 Method of plastic waste management

The most Accurate and valuable way of waste problem
solution is avoidance of plastic waste formation. Good waste
treatment promotes 5R principle.

1. The first principle is Reduce,
2. The second one is Reprocess,
3. The third principle is Reuse.

4. The forth principle is Recycle
5. The fifth principle is Recover

2.2 Process of plastic recycling
The recycling of plastics is carried out in a six step

Step 1- Plastics collection

Step 2 - Manual sorting

Step 3 - Chipping or Shredding
Step 4 - Washing

Step 5 - Melting and extrusion
Step 6 - Molding and Pelletizing
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Chart.1: Process of plastic recycling

Plastics are organic artificial materials made by
polymerization. They have high molecular mass and may
contain some alternative substances to enhance performance
or cut back prices. There are mainly two varieties of plastics
first is “Thermoplastics” and second one is “Thermosetting”

polymers.

Thermo plastics can soften and melt for many if enough heat
is applied and hardened on cooling,

Thermosetting or Thermo set plastic will only soften and take
form once. They’re not appropriate for perennial heat
treatments; therefore when they need coagulated, they keep
solid.

3. Literature review of the machine

On the basis of working process, this machine can be divided
into two parts for better understanding of working of this
machine. The first part is called shredder and second part is
called extruder. Shredder is used to reduce the large chunk
of plastic into small and even pieces. And Extruder is used to
mix, melt and cast the plastic in the form of billet.

3.1 Principle of Shredder

Plastic have more volume compared to its weight. Due to
this plastic waste take more space than other scrape so
scrape collector avoid taking plastic waste. Shredder reduces
plastic waste for better handling and inventory control.
Designing of shredder depends on strength and hardness of
the material. There are three possible zone can definei.e. feed
zone, cutting zone, screening zone.

1. Feed zone: it is use to feeding the material to the cutting
zone. It is basically a hopper by which material is feed to the
cutting blade.

2. Cutting zone: it has rotary shafts which support a set of
cutting blade. Shaft is powered by the motor by pulley and a
set of gear. The cutting blade is rotate along with a set of fixed
blade to perform the shearing action. Plastic goes through this
and cut into pieces. Size of the pieces depends upon depth of
cutting edge and the rotation speed.

3.Screening zone: it insures that the size of shredded plastic
is between the desire and even size.

Table -1: Part List and Material of Shredder

Sr. Part Name Material Quantity
No.
1 Casing Mild steel 1
2 Hopper Mild steel 1
3 Shaft Mild steel 2
4 Cutting blade N8 Cast Steel 12
5 Strips N8 Cast Steel 12
6 Gear N8 Cast Steel 2
7 Pulley Cast Iron 2
8 V-belt Synthetic Leather 1
9 Bearing Stainless Steel 4
10 Frame Mild Steel -
11 Electric motor 1
12 Hopper cover GI Sheet 1

IS0 9001:2008 Certified Journal |

© 2021, IRJET | ImpactFactor value: 7.529

Page 1465



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 08 Issue: 06 | June 2021

www.irjet.net

p-ISSN: 2395-0072

3.2 Principle of Extruder

In the Extrusion process material is forcedly passed through
the die after melting the material to the plastic state. It forms
the desire shape and size. For the plastic waste material
melting temperature keeps low and for the continuous flow
single or twin screw extruder is mainly use. The main
function of extruder is uniform melting and mixing of plastic
and finally generates the enough pressure to push the
material to the die. It can define by the ratio of screw length
and its diameter (L/D). Generally L/D ratio is used as 24:1,
but it may increases to 32:1. It can also divide into three
zones i.e. Feed zone, mixing and Melting zone, and Metering
zone.

1. Feed zone: In this zone Shredded plastic enter in the
extruder barrel and the channel depth is constant here. Now
screw pushes the material to the melting zone.

2. Melting zone: In this zone a heating element is situated. It
gives the desire energy which require for the melting process.
Screw continuously mixed and pushes the plastic to the end.
3. Metering zone: In this zone, mixed and molten plastic
forwarded to the die at uniform pressure and temperature.

Table -2: Part List and Material of Extruder

Sr. Part Name Material Quantity
No.
1 Barrel Aluminum 1
2 Screw N8 steel 1
3 Pulley Castiron 2
4 Bearing Stainless steel 2
5 Heating Tungsten Alloy 2
element
6 Hopper Mild steel 1
Die N8 steel 1

3.3 Design of shredder

We use C40 steel for the shaft. It has shear stress of 65
N/mm?, length of drive shaft is 470mm and length of cutting
shaftis 350mm, both shafts has diameter of 30mm supported
on four bearing blocks. 12 cutting blade, made of N8 high
carbon steel are welded on the cutting shaft. Each blade has
diameter of 120mm and thickness of 11mm, it has three
cutting edges. Cutting shaft is connected with drive shaft with
a pair of gear ratio of 5:1.the shredder box made of 10 mm
thick mild steel plates and its dimension is 310x310x290
mm.

3.4 Design of Extruder

The barrel is made of Aluminum and the screw is made of N8
steel. This screw is connected with the drive shaft through
belt and pulley. Diameter of drive pulley is 50mm and driven
pulley is 70mm. This whole arrangement is supported by two
bearing block. At its end there is a mounting for the die by
which melted plastic goes in the mould. Two mica based
heating element of diameter of 30x40mm are situated on the
outer side of barrel. It has specification of AC 220V tail output,
300 watt power and temperature varies from 0 - 400°C.the
pulley

3.5 Construction of Frame and Drive system

We use a 1.5 HP, 2800 rpm electric induction motor for
powering the machine. It transmits rotation and torque to the
drive shaft through the pulley. Diameter of driver pulley is
40mm and driven pulley is 225mm. and for the belt we use a
leather V-belt.

All the arrangement of shredder, extruder and motor are
supported by the frame, made of Mild steel. Its length and
width is same as shredder casing and its height is 460mm
without the height of shredder casing. Motor frame is 50mm
up from the feet of the frame. So the total height of the
machine is 800m
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4. CONCLUSIONS
Based on our limited amount of use of this machine and
analysis of working, several conclusions can be made

1. Firstly Recycling is very complex method of plastic
utilization so it has its own complexity of collecting and
separating the waste

2. The large particle of plastic had to be broken down into
small particle for the smooth flow in extruder

3. Because of low density of plastic, the flow rate of melted
plastic is high

4. Mass flow rate increases with the increasing of speed of
motor.

5. Because of less manufacturing cost and small in size it
reduce the general costing of recycling process and labor
work and there is no requirement of skilled labor.
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