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ABSTRACT

The Al 5083-Al;03-Gr hybrid composite is applicable for replacing the material of pressure vessels body,
oil pipeline and water pipeline, etc. The varying weight percentage of Al 5083 (75%, 80% and 85%) and the
reinforcement materials like Al,O3 (5%, 10% and 15%) and taking Graphite as constant (10%), which are fabricated
by using stir casting technique. To analyze the hardness, tensile, impact, wear behavior and microstructural for
sample 1, 2 and 3 hybrid composites. Hardness value of sample 3 Hybrid Composite Improved as 95.5 BHN while
compared to the sample 1 hybrid composite of 79 BHN and sample 2 Hybrid Composite of 82 BHN. We obtained
the better wear rate of sample 3 as 87um compared to the other composite samples 1 & 2, and microstructural image
shows the homogenous mixture of reinforcement particle in the Al 5083- Al,Os-Gr.
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1. INTRODUCTION

Aluminum based metal matrix composite are light weight, high-strength materials used in various
application areas such as aerospace, defence, automobile, and other industries. Composites with aluminium alloy
matrix materials is been reinforced in order to increase the high strength-to-weight ratio, impact strength, stiffness
wear resistance, etc. By adding the reinforcement materials to the base alloy which increase the strength to weight
ratio increases since the wear rate of the materials has been improved various reinforcement materials like Al2Os,
SiC, Graphite, TiO; etc. Among the reinforcement materials Al>Os is constructive, since it don’t react with the matrix
materials at high temperature. Aluminium matrix composites reinforced by Al.Os/Gr particles are prepared by
conventional stir casting method. The stirring arrangement improves the distribution and wettability of composites.
The mechanical behaviour and microstructure of Al-Al,O; composites are investigated. The experimental work has
been classified into three parts: a) Development of Al 5083- Al,O3-Gr composite, b) Microstructural analyses,
¢) Characterization of Al 5083- Al.Os-Gr composite.

2. EXPERIMENTAL DETAILS

Aluminium 5083 alloy was consider for the research work, alumina (AlOs) and Gr particulates was
reinforced with this Al 5083. The chemical composition of Al 5083 was tabulated in Table.1. Al,Os particles being
hard in nature to improve the hardness, strength and stiffness of the hybrid composite material. Graphite imparts
excellent self-lubricating property of the hybrid composite.

Table.1. Chemical Composition of Al 5083 in Wt%
Mg Mn Fe |Si |Zn |Ti Cr Al
4.0-49|04-10|04 |04 |0.25|0.15 | 0.05-0.25 | Bal

Table.2. Composition of three different samples
Al 5083 | Al,Os | Gr
85% 5% 10%
80% 10% | 10%
75% 15% | 10%

Fig.1. Stir casting setup

Microstructure Analysis: Predicted the optical microstructure image of 5, 10, 15 wt. % Al;Os reinforced with Al
metal matrix composites (graphite as constant of 10%). The microstructure of composite shows intermolecular
bonding between reinforcements and matrix material. From microstructural analysis, identified the homogeneous
distribution of reinforcement particles in Al metal matrix composite and very less amount of cracks. Negligible amount
of cluster formation of Al,Os reinforcement particles in the Al metal matrix composite.
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Fig.2. Optical microscopy image sample 3 hybrid composite

3. RESULTS AND DISCUSSIONS

Hardness: The comparison of sample 1, 2 and 3 with base materials (fig.3). The hardness value increased when

increase weight percentage of reinforcement material like Al,O3 and graphite. The sample 3 having the higher
hardness (95 BHN) compared to other sample 1 and 2.

Fig.3. Brinell Hardness value for sample 1, 2 and 3 hybrid composite
The comparison of charpy value shows in fig.4 (sample 1, 2 and 3). The impact value increased when

increase weight percentage of reinforcement material like Al,O3 and graphite. The sample 3 having the higher Impact
value (8 J) compared to other sample 1 and 2.

Fig.4. Charpy test value for sample 1, 2 and 3 hybrid composite
Tensile Strength: The comparison of sample 1, 2 and 3 with base materials (fig.5). The tensile strength increased
when increase weight percentage of reinforcement material like AlO3 and graphite. Increased the tensile strength
with the help of Al,Os. So, the sample 3 (15%) of Al,O3; material have the better result compared to sample 1 and 2

hybrid composite material.

Fig.5. Tensile Test value for sample 1, 2 and 3 hybrid composite
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Wear test behavior: At the lower amount of Al.O; (5%) added aluminium 5083 the wear loss of the composite is
high. With gradual increase in time the wear of the material gets increased correspondingly.
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Fig.6. Wear test value for sample 1 hybrid composite
At the lower amount of Al,O3 (10%) added aluminium 5083 the wear loss of the composite is high. With
gradual increase in time the wear of the material gets increased to some extent and then remain constant.
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Fig.7. Wear test value for sample 2 hybrid composite
At the higher amount of Al,O3 (15%) added aluminium 5083 the wear resistance of the material is high.
With gradual increase in time the wear of the material gets increased correspondingly.
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Fig.8. Wear test value for sample 3 hybrid composite
Comparison: At the lower amount of Al,O3z (5%) added aluminium 5083 the wear loss of the composite is high. At
the lower amount of Al,O3; (10%) added aluminium 5083 the wear loss of the composite is low when the comparison
of Al,O3 (5%). At the higher amount of Al.O3; (15%) added aluminium 5083 the wear loss of the composite is low

when the comparison of 5% and 10% of Al,Os.
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Fig.9. Wear test value comparison sample 1, 2 and 3 hybrid composite
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4, CONCLUSION
From that investigation, we have concluded as follows:-

. The mechanical properties improved in sample 3 compared to other sample 1, 2 like harness, impact value.
o Tensile test result gives better value while adding the Al.Ozinto the Al 5083 matrix alloy.

. Hardness value of sample 3 Hybrid Composite Improved as 95.5 BHN while compared to the sample 1
hybrid composite of 79 BHN and sample 2 Hybrid Composite of 82 BHN.

° The tribological test shows the wear resistance is high. The sample 3 have high wear resistant because of

Al;O3 and graphite have higher hardness and dry lubricant. Microstructural image shows the homogenous mixture
of reinforcement particle in the Al 5083-Al,O3-Gr. This kind of material is application for vehicle bodies.
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