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ABSTRACT

Plastics pose serious environmental problems due to their non-renewable nature and large landfill space.
They are increasingly used in industries like automobiles, packaging, and medical care due to their ease of
manufacturing, handling, and reliability. However, hydraulically operated machines are expensive for small
and medium-sized industries. This paper discusses the design and fabrication of pneumatically operated
injection plastic molding machines, which are the most widely used and man-made materials due to their
easy manufacturing, shaping, and biodegradability. The paper also addresses the issue of waste plastic
incineration or landfills, highlighting the need for a partial solution environment that reduces costs and low
density. It also addresses the imbalance between conventional building materials availability and demand.
The disposal of plastic waste is a significant challenge, as repeated recycling poses potential environmental
risks. The paper proposes using plastic waste to create tiles with sand in a 3:2 ratio, which have negligible
water absorption and satisfactory compressive strength compared to normal tiles. This approach aims to
address the environmental concerns associated with plastic waste and promote sustainable practices in
various industries.
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I.  INTRODUCTION

The increasing plastic waste causes a lot of threat to the environment and even repeated recycling pose a
potential danger. This waste plastic can be reused to make tiles that can be used in floorings for houses,
terraces and bathroom. Polypropylene copolymer (PPCP) is a solid in granular form with no odors. It is non-
reactive with environment. PPCP is widely used in Plastic Processing Industries to make a variety of
products such as sheets, boxes, containers, home ware, brushes, combs, etc. PPCP is a non-hazardous
material and its overexposure by short term or long term doesn’t cause any harmful health effect. Recycling
is a hot issue in today’s society and one that has gradually gained momentum over the years as wastes and
threats to the environment and human health have grown. As Technology develops the number of materials
that can be reused or recycled also grows. Given current population trends and the number of wastes that
will be produced recycling and reuse needs to take a front seat in our everyday lives. One particular material
that interests me is plastic. Plastics are being used more and more these days throughout every facet of
industry. Everywhere one may look, plastics are being used. Plastics are used in packaging, building
Materials, consume goods, electronics, transportation and adhesives, just to name a few. Given the amount
of goods we produce and consume each year and the fact that a good Percentage of these products are made
from plastics, only intensifies the need for better reuse and plastic recycling practices. Within this research
paper I'm going to try and answer some popular questions about the recycling industry in regards to
plastics. I'll also shed some light on the uses of plastics, the chemical materials in plastics and some of the
disposal methods used for plastics. In addition to these topics, I'd also like to talk about some of the ongoing
controversies and differences over recycling plastics. Finally, I'll also provide some statistics on the plastic
industry in relation to uses recycling and disposal. Plastic recycling is the process of recovering scrap or
waste plastic and reprocessing the material into useful products. Since plastic is non-biodegradable,
recycling is a part of global efforts to reduce plastic in the waste stream, especially the approximately eight
million metric tons of waste plastic that enter the Earth's ocean every year.
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II. RESULTS

Fig. 1. 3D Model of Melting Machine
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Fig. 4. Directional Deformation
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Fig. 5. Total Deformation

Structural v

W Isotropic Elasticity

Derive from Young's Modulus and Poisson's Ratio
Young's Modulus 1.461e+09 Pa
Poisson’s Ratio 0.4087
Bulk Modulus 2.667e+09 Pa
Shear Modulus 5.1856e+08 Pa
Isotropic Secant Coefficient of Thermal Expansion 9.908%e-05 1/°C
Tensile Ultimate Strength 3.762e+07 Pa
Tensile Yield Strength 3.46e+07 Pa
Isotropic Thermal Conductivity 0209 W/m-*C
Specific Heat Constant Pressure 1600 J/kg-~C

Fig. 6. Structural and Thermal Data of Polypropylene Plastic

Based on the analysis of the parameters, ceramic tiles demonstrate superior performance in terms of Modulus
of Rupture and MOHS Hardness, indicating greater strength and durability. On the other hand, plastic tiles
exhibit better performance in Breaking Strength, suggesting higher resistance to applied forces and impacts.
Therefore, the choice between plastic and ceramic tiles depends on specific requirements such as strength,
durability, and intended application. If strength and durability are primary concerns, ceramic tiles may be
preferred. However, if impact resistance is crucial, plastic tiles may be a suitable option.

On compression testing machine, we have taken compression test on our tiles. Firstly, we on the compression
testing machine then we touched the upper surface of compression testing machine to the surface of the tiles.
After that, we loosen the valve to apply the compression force on the tiles. After 400KN the tiles deformation
started. Which mean that the tiles can sustain 400KN of load.

Table. 1. Testing on Plastic Tiles

Parameter
Sr. No. Result Test Method
(Material: Plastic Tiles)
1. Modulus of Rupture (N/mm*2) 4.5 IS 13630 (Part-6):2019
2. Breaking Strength (N) 384.6 IS 13630 (Part-6):2019
3. MOHS Hardness 3 IS 13630 (Part-13):2019

Table. 2. Testing on Ceramic Tiles
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Parameter

Sr. No. Result Test Method
(Material: Ceramic Tiles) eHe

1. Modulus of Rupture (N/mm*2) 9.5 IS 13630 (Part-6):2019
2. Breaking Strength (N) 165.3 IS 13630 (Part-6):2019
3. MOHS Hardness 7 IS 13630 (Part-13):2019

Fig. 7. Tile- Length & Width Fig. 8. Tile- Thickness
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III. CONCLUSION

In conclusion, the comparison between plastic and ceramic tiles reveals distinct advantages and considerations
that are pivotal in determining the most suitable tile material for specific applications. Both materials have
their unique strengths and weaknesses, which should be carefully weighed against the requirements of the
intended use. Ceramic tiles showcase superior performance in terms of Modulus of Rupture and MOHS
Hardness, indicating exceptional strength and durability. With a significantly higher Modulus of Rupture and
MOHS Hardness value compared to plastic tiles, ceramic tiles offer robust resistance to bending, breaking,
scratching, and surface abrasion. This makes them particularly well-suited for applications where longevity and

resistance to wear and tear are paramount, such as high-traffic areas or outdoor environments subject to harsh
weather conditions.
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