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ABSTRACT
Now days the plastic is one of the most used material in world wide. There are advantages and disadvantages of plastic,
but the disadvantages are more than advantages. The most serious disadvantages of plastic is, it take too many years to
decompose more than 400 years and this is too much. So there is need of recycle the plastic to reuse and to decrease the
use of plastic. This product is used for cutting and crushing plastic in small pieces to make waste management easier. We
are making this project model for recycling of plastic wastage in domestic area, industries etc. in this areas the plastic
waste is present in large quantity. But the available machines used to recycle this waste are very costly. So our intension
behind this project is to process the plastic waste as cheap as possible by shredding. Benefits of this machine are the
reduction of labor work which results in cost reduction. So we are going to design this for shred the plastic waste, with
the help of blades.
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INTRODUCTION
Plastics are inexpensive, lightweight and durable materials, which can readily be molded into a variety of
products that find use in a wide range of applications. As a consequence, the production of plastics has
increased markedly over the last 60 years. However, current levels of their usage and disposal generate several
environmental problems. Around 4 per cent of world oil and gas production, a non-renewable resource, is
used as feedstock for plastics and a further 3–4% is expended to provide energy for their manufacture. A
major portion of plastic produced each year is used to make disposable items of packaging or other short-lived
products that are discarded within a year of manufacture. These two observations alone indicate that our
current use of plastics is not sustainable. In addition, because of the durability of the polymers involved,
substantial quantities of discarded end-of-life plastics are accumulating as debris in landfills and in natural
habitats worldwide.

Recycling is one of the most important actions currently available to reduce these impacts and represents one
of the most dynamic areas in the plastics industry today. Recycling provides opportunities to reduce oil usage,
carbon dioxide emissions and the quantities of waste requiring disposal. Here, we briefly set recycling into
context against other waste-reduction strategies, namely reduction in material use through down gauging or
product reuse, the use of alternative biodegradable materials and energy recovery as fuel. While plastics have
been recycled since the 1970s, the quantities that are recycled vary geographically, according to plastic type
and application. Recycling of packaging materials has seen rapid expansion over the last decades in a number
of countries. Advances in technologies and systems for the collection, sorting and reprocessing of recyclable
plastics are creating new opportunitiesfor recycling and with the combined actions of the public, industry and
governments it may be possible to divert the majority of plastic waste from landfills to recycling over the next
decades. This product is used for cutting and crushing plastic in small pieces to make waste management
easier. We are making this project model for recycling of plastic wastage in domestic area, industries etc. in
this areas the plastic waste is present in large quantity. But the available machines used to recycle this waste
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are very costly. So our intension behind this project is to process the plastic waste as cheap as possible by
shedding. Benefits of this machine are the reduction of labor work which results in cost reduction. The main
advantage of this machine is this machine is moveable. We can easily move the machine from one place to
another place. We can place this machine at various places like at rail way station, at airport, at bus stand, at
public sector offices, at schools, colleges, hospitals, at restaurants, at historical places, and at various venues.
This machine need an external power supply we can say that this is a disadvantages of this machine. Our
intention about this project in future is we will make this machine operated in solar energy. This is our dream
project for this machine. Also another future scope of this machine is to add a system of recycling of plastic
attach to the machine that we can recycle the plastic waste suddenly as the plastic waste is shredded out.

OBJECTIVE:
1. To design the machine as per aesthetics and ergonomics

2. To design the machine as possible as in compact size

3. To identify different parts of plastic shredding machine

4. To design all components

5. To validate the design of cutter in ANSYS Software

6. To manufacturing all the parts as per design

7. To assemble all manufactured parts

8. Testing of machine

9. Result and Conclusion

TABLE 1. PART LIST AND MATERIAL OF MACHINE

Sr. No. Part Name Material Quantity

1 Hopper Mild steel 1

2 Electric motor - 1

3 Pulley Cast Iron 4

4 Belt Leather 2

5 Gear N8 steel 2

6 Bearing Stainless steel 6

7 Shaft Mild steel 3

8 Strips N8 Steel 10

9 Casing Mild steel 1

10 Blades N8 Steel 10

11 Frames Mild Steel 1

DESIGN CONSIDERATION
While designing this plastic shredding machine, some assumptions are considered which is standard for their
parts.  We made safe design for this machine by calculating the dimensions of each parts and considering
formulations. Material  selection  based  on  availability,  durability, cost  and  ease  of  fabrication  were  also
considered.
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Design of Machine Components
1. Design of hopper
1. Volume of the hopper = 1/3 [A1 + A2 +√( 1 + 2)] × h

Where, A1= Area of top base

A2= Area of bottom base

h= Height of hopper

Volume of the hopper = 0.035625 m3

2. Volume of PET bottle (coca cola) in the shredding chamber:

Volume of PET bottle (Coca-Cola bottle) = Area × height

= × h

= 7.7 × 10-4

No of bottle to fill the hopper = volume of hopper/ volume of PET Bottle

= 0.035625/7.7×10-4

=46 bottles,

Fig 1: Hopper
2. Determination of shaft diameter

d3= ( × ) + ( × )
Where,

d = diameter of the shaft = 30 mm

Allowable shear stress of metal with key way = 40 × 106 N/m2

Mb = maximum bending moment = 25.61 Nm

Mt = torsion moment = 22.3 N

Kb = combined shock and fatigue factor applied to bending moment = 2.0 (sudden loading)

Kt = combined shock and fatigue factor applied to torsional moment = 2.0 (sudden loading)

3. Selection of pulley and speed of shaft
By studying various research papers on design of plastic waste shredding machine we select the a speed of
final output shaft, and the diameter of pulley. We assume that the input speed as per the motor specification
which is mentioned as below.
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We select the motor of ½ HP. and assume the motor speed is 1440rpm. The calculation for determination of
pulley diameter and the speed of output shaft is given as below

Motor power = HP

= 0.372849 kW

Speed of the Motor = 1440 rpm
Diameter of Pulley 1 = 30 mm (d)

Speed = 1440 rpm (N1)

Diameter of Pulley 2 = 254 mm (D)

Speed (N2) =?

= rpm

N2 = 210 rpm

Diameter of Pulley 3 = 50 mm (d)

Speed = 210 rpm (N3)

Diameter of Pulley 4 = 254 mm (D)

Speed (N4) =?

= rpm

N4=42 rpm

Fig 2: Pulley

Fig 3: Machine structure
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CONCLUSION
We can conclude that plastic is shredded with the help of plastic shedding machine hence we also design and
manufacture plastic shredding machine. Plastic is essential part of our day to day life. But there is a big
disadvantage of plastic that is plastic is difficult to decompose. So we have to recycle the plastic and there are
various methods for plastic recycling. From above various papers we selected one method for plastic recycling
and we will make a machine which is used for plastic recycling. We studied how to design the machine from
literature review and we got many technical details about this machine this is very helpful to us.
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