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ABSTRACT

The main aim of this project is to develop Particle reinforced
composites. Thermoplastic is taken as matrix material.
Thermosetting plastics and E-Waste glass powder of 60um is
taken as particles. The formed structure exhibits high
strength, low mass density and less weight compare to wood
and steel. Due to its superior performance, the composite
reinforced materials are mainly used indoors, frames, the
automobile industry, especially for vehicle body applications.
In this project particle reinforced Composite formed from
Plastics and Electronic wastes. The formed specimen is
subjected to tensile, hardness and bend test. It exhibits high
tensile and bending strength.

Keywords— MCC, Surface hardness, Fiber volume ratio

1. INTRODUCTION

Achieving high strength with low mass density and lighter-
weight materials is one of the most important methods of
sustainable development, which is of great significance for both
energy-saving and environmental care purposes. Nowadays,
such high strength and lighter-weight materials for various
applications are also required due to harsher energy-saving and
emission-reduction standards. One of the most effective ways
to achieve weight reduction is the use of alternative lightweight
materials called composite materials. Composite materials are
ideal for this purpose due to their high specific modulus and
strength, as well as good chemical stability. Therefore, the
application of composite materials in the automobile industry
has a long history, helping to produce eco-friendly and energy-
saving vehicles while simultaneously achieving weight loss.

2. PARTICLE COMPOSITE MATERIALS

Particles are used in to increase the modulus of the matrix. To
decrease the permeability and also to decrease the ductility.
Reinforced materials will be like particles. A particle may
either have a dimension or no long dimension Particle
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composites consist of particles of one material dispersed in a
matrix of a second material. Generally, particles are spherical,
ellipsoidal, polyhedral, or irregular in shape. Particles are added
to a liquid matrix that later solidifies in some process. The
particles may be treated or untreated during reinforcement.
Particles are used to increase the strength or other properties of
inexpensive materials during reinforcement with other matrix
materials.

2.1 Types of particle reinforced composite

2.1.1 Large particle reinforced composite: LARGE particles
cannot be treated on the atomic or molecular level. Involves
large particles that are harder or stiffer than the matrix. The
reinforcing particles tend to restrain movement of the matrix
phase in the vicinity of each particle matrix. The matrix
transfers some of the applied stress to the particles, which bear
friction at the load. Bonding at the interface is necessarily
important

2.1.2 Dispersion-strengthened particle reinforced
composite: Small particles (60 um). Matrix bears most of the
applied load. Particles hinder or impede the motion of Particles
of dislocations. Plastic deformation is restricted. It improves the
yield and tensile strength. The metal, metallic compound,
ceramic particle, whisker or etc., is uniformly dispersed in
matrix medium.

Due to its inevitable properties such as improved mechanical
strength and high hardness as compared to wood and plastic as
investigated

3. PREPARATION

PET bottles, thermosetting plastics and Cathode ray tube from
E-wastes have been collected as a matrix material and
reinforcement material respectively. Initially, Thermoplastics
like PET bottles had crushed by scrubbing machine up to 3mm
length in order to produce matrix by injection moulding.
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Thermosetting plastic is crushed into 3 mm length for
reinforcement. Along with matrix and Thermosetting plastic
Cathode ray tube glass powder of 60um is added which is
produced by ball milling.

Fig. 1: Matrix: PET bottle scraps, Reinforced materials: E-
waste powder

Thermoplastic is taken as matrix material. Thermosetting
plastics and E-Waste glass powder are taken as particles.
Thermoplastic  (PET  Bottles), Thermosetting  plastics
(Switches) and CRT glass powder are mixed in 10% as well as
20%. The mixture is melted at 250° C is injected into dying by
injection moulding. Finally, the required specimen is formed
from plastic and E-waste

4. EXPERIMENTAL PROCEDURE
In this present work plastic and E-waste glass powder of size
200 x 65 x 15 mm was used as work material.

4.1 Bend testing procedure

Bend tests are used to deform the test material by the
application of bend load at the midpoint. The applied bend load
produces a concave surface. Workpiece made up of plastic and
E-waste glass powder of size 200 x 65 x 15 mm is used in
order to conduct bend test. The load has been applied to the
work material until it fractures. This test will guide us to
determine the ductility or resistance to fracture of that material.
In this flexure test, the aim is not to load the material until
failure but rather to learn the deformation of the specimen for
various load conditions. The test samples made by 10% and
20% reinforcement are loaded in a way to create a concave
surface at the midpoint with a specified radius of curvature.
Bend test is performed until the fracture happened. Bending
tests are also popular like a tensile test, compression test, and
fatigue tests. In Bend, test particle reinforced specimens 0f 10%
and 20% reinforcement materials are allowed to determine the
material's ductility, bend strength, fracture strength and
resistance to fracture. These characteristics are used to
determine peak load to failure the composite materials of 10%
and 20% reinforcement.
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Fig. 2: Bending test procedure

(b)
Fig. 3: Composite specimen bend test in UTM
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Fig. 4: Specimen after bend test

4.2 Tensile test procedure

Tensile testing is fundamental material science and engineering
test in which Workpiece made up of plastic and E-waste glass
powder of 10% and 20% reinforcement are subjected to a . . (.b) . .
tensile load until failure. Mechanical Properties like ultimate Fig. 6: Composite specimen tensile test in UTM
tensile strength, breaking strength, maximum elongation and
reduction are measured by the tensile test.

Force Measurement

Crips for L

Test Specimmen

+ Thickness 1/8"
Constant Rate
of Motion

Fig. 5: Tensile test procedure

Fig. 7: Specimen after tensile test

4.3 Bending analysis

M 0 T
I Y R
Where
o - Bending strength in N/m?
M - Bending moment in N-m,
Y - Distance from neutral axis in m,
| - Moment of inertia in m*.
4.4 Bending strength
MY

=T
Where,

o - Bending strength in N/m?:

M - Bending moment in N-m,

Y - Distance from the neutral axis in m.
B - Breath of specimen in m.

4.5 Equivalent young’s modulus
2E1E2

Fea = g1 1 E2
Where,
E1- Young’s modulus of E-waste powder in N/m?,
(@) E2- Young’s modulus of Plastic in N/m?
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4.6 Global stiffness matrix for bending load

Global force matrix = Global stiffness matrix * deflection
matrix

{F} = {K}y{U}

-12 6L ]
-61. 2 l|¢
-6/ 1

-6l 4L ||¢

4.7 Global stiffness matrix for tensile load
AE 1 -1 0 U1 —P01
T{_l 2 _1} {UZ} = {Po2 + Pll]
0 -1 1), Pl,
5. RESULTS AND DISCUSSION

Table 2: Different reinforcement values

hardness value graphs are also indicating the same things as
strength has been increased when fibre-volume ratio increased.

———p—————y

S ——

Properties Composite with Composite with

P 10% reinforcement | 20% reinforcement
Density(kg/m?3) 817 807

Tensile

Strength(N/mm?) 279 29.9
Maximum

Bending load(N) 9340 11500

Shear

Strength(N/mm?) 19.8 24.9
Hardness 66 67
Through this project Particle, reinforced composite is
developed. Thermoplastic is taken as matrix material.

Thermosetting plastics and E-Waste glass powder of 60um is
taken as particles. The formed specimen is subjected to tensile,
hardness and bend test. It exhibits high tensile and bending
strength. While comparing the 10% reinforced composite with
20% reinforced composite with mechanical properties like
tensile strength, bending strength and hardness has been
increased with a reduction in mass density Specimens are
formed by injection moulding of (200mm X 65mm X 16mm).It
has density of 817kg/m® and 807 kg/mm3 10% and 20%
respectively. Formed specimens are subjected to a tensile load
in a Universal testing machine. The load has been increasing up
to its breaking point. Finally, Tensile strength of 27.9 N/mm?
and 29.9 N/mm? has gotten for 10% and 20% reinforcement
respectively. Formed specimens are subjected to Bending load
in Universal testing machine. The load has been increasing up
to its breaking point. Finally, Shear strength of 19.8 N/mm? and
24.9 N/mm? has gotten for 10% and 20% reinforcement
respectively. The maximum tensile load 5440N and 5640N are
achieved by the formed composite specimens with 10% and
20% reinforcement respectively. The maximum Bending load
9340N and 11500N are achieved by the formed composite
specimens with 10% and 20% reinforcement respectively. The
formed composite specimens are subjected to a hardness test.
Specimens are achieved 66 and 67 Brinell hardness number for
10% and 20% reinforcement respectively.

By these Experimental results when the reinforcement material
ratio increases density, as well as weight, get reduced. Through
Tensile and bending test reports, Tensile strength and bending
strength has been increased when the reinforcement material
ratio increases. By Hardness test report, Hardness has been
increasing when the reinforcement material ratio increases. An
experimental test of Tensile strength, Bending Strength and
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Fig. 11: Tensile test with 20/% composition
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6. CONCLUSION

Through this project Particle, the reinforced composite is
developed. Thermoplastic is taken as matrix material.
Thermosetting plastics and E-Waste glass powder of 60um is
taken as particles. The formed structure exhibits high strength,
low mass density and less weight compare to wood and steel.
Due to its superior performance, the composite reinforced
materials are mainly used indoors, frames, the automobile
industry, especially for vehicle body applications. In this
project particle reinforced Composite formed from Plastics and
Electronic wastes. The formed specimen is subjected to tensile,
hardness and bend test. It exhibits high tensile and bending
strength.
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Finally, the Tensile strength, Bending strength and Hardness of
Plastic and E-Waste glass powder composite has been
increased when the fibre-volume ratio is increased.

(N/mm2)
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