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ABSTRACT

The LM25 aluminium alloy is used in many applications due to its excellent properties such as light
weight, corrosion resistance good machinability and weight, corrosion resistance good machinability and
formability. But this alloy is not suitable for high temperature and high wears applications due to its poor wear
resistance. In this paper a new attempt was made to improve the wear and temperature resistance by adding
reinforcements such as Aluminium oxide and Silicon carbide. The reinforcements were dispersed as nano particles
to get a benefit of enhancing the strength. The LM25 metal matrix composite was made by using stir casting
method. The LM 25 matrix was reinforced by 2%, 3%and 5.5% of nano alumina along with 2% of nano Silicon
carbide particles for producing LM25 nano composite. The nano composites were measured the density by using
analytical and Archimedes principle method. The composite was conducted the micro hardness test to measure its
strength. The Scanning Electron Microscope was taken for the composite and LM25 to confirm the distribution of
reinforcements. The LM25 was enhanced the remarkable in strength through these high reinforcement addition
influenced the strength of LM25

Keywords: Metal matrix Nano composite; casting; Composites; Stir casting Energy Dispersive ray Spectroscopy
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INTRODUCTION

In the present paper we report our attempt pure alloy was processed by using the Stir casting method.
Aluminium 356/LM 25 alloys was reinforced Al,OsNano particles of wt%, 3wt%, 5.5wt% along with the 2wt%
SiC Nanoparticles 2.5wt%. This nano composites were characterized by Wear, Compressive, Micro Hardness and
Impact tests were carried out in order to identify mechanical properties of nano composites.

MATERIALS & METHODS

Materials Selection: The alloy used in this study is LM 25, which is a widely used aluminum casting alloy. It has
very good strength of mechanical property such as hardness, toughness, and machine ability. This alloy is used in
many industrial applications such as casting of aircraft frame, automobile machine parts and missile structure
components To conduct the chemical analysis test for LM 25 Aluminium ingot in GOKUL METAL and Alloys,
Coimbatore, This was shown in the below Figurel

5 1 A Table.1.Shows the Chemical composition of LM2

Elements | Mean | Elements | Mean
Si 6.8329 Zn 0.0487
Fe 0.3709 Pb 0.0258
Cu 0.1356 Ni 0.0205
Figure.1.Shows the chemical test analysis of LM25 Mn 0.2876 cr 0.0241
Aluminium ingot Mg 0.3371 Ca 0.0106
Ti 0.0289 Al 91.8773

Experimentation: The experimental arrangement consists of the main furnace and components along with four
mild steel stirrer blades. From the Figure -4 showed that this metal-matrix was kept into the furnace at the same
temperature. The temperature rate of the furnace should be controlled at 830 + 10 °C in final mixing process. The
degasser removes all the trapped gases from the mixture in the crucible and ensures that the temperature of the
mixture in the crucible did not get transferred easily to the atmosphere. This experiment was repeatedly done by
varying the compositions of the composite powder. For each composition was shown in a below table-2, a total of
1.5 kg (1500 g) material mix is used for preparing the samples along with 20 gm of nano silicon carbide and 50gm
of NanoAl,O3The furnace completely melts the pieces of aluminium alloy and the powders of nano alumina and
nano silicon carbide. The stirring mechanism was lowered into the crucible inside the furnace and set at the
required depth. The vigorous automatic stirring of the material takes place for 10 min with 750 rpm of stirring rate,
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thereby uniformly dispersing the additive powders in the aluminium alloy matrix.
From the Volume fraction table to take the reinforcement fraction of Nano SiC and Nano Alumina. The preparation

of the Pure LM 25 samples SO, LM 25 MMNC samples S1, S2 and S3 by pouring of Casting billet size of 20mm
diameter and 300 mm Length showed in the figure 1

Table.2.Volume fraction of LM 25 MMNC Figure.2.The Specimen of the Master Sample S0,
S1, S2&S3
Sample | LM 25 | Nano Nano
SiC | Alumina

0 100% - -
1 96% 2% 2%
2 95% 2% 3%
3 92.50 2% 5.50%

3. RESULTS & DISCUSSION
The results of the test are discussed in this section. In this paper, four specimens from each sample is test
Density test: Liquid in a Beaker metal Platform contact with the Weight pan

77;777777777777;77777_

Figure.3. shows the Schematic Diagram of Liquid in a Beaker Metal Platform Number contact with the
weight pan

The densities of the nano composites were determined by means of Archimedes’ principle. It stated that
when a body was immersed in a fluid, there was buoyant force acting upward on the body equal to the weight of
the displaced fluid. The weight of the displaced fluid equals its volume when water is used (density of water = 1
g/cm?®). The volume of water displaced was equal to the volume of the body immersed. All weights were obtained
by means of an Oahu’s Scout TM Pro Balance SP2001 equipped showed in the above figure.3. The cast material
was suspended in air on the stand by means of a thin thread and its weight determined as W1. It was then
completely submerged in a beaker of water and the new weight recorded as W2. The procedure was repeated to
find the volume of liquid with density of samplel,2&3 and Mass of the samplel, 2&3. By using above Archimedes'
Principle the mass and volume of the sample are plotted in given below Table.3.

Table.3.Volume and conducted by Archimedes’ Principle of Samples

Samples Weight Volume of Actual Density of
of Sample (W1) g Sample (W1-W2) (Cm®) Sample (g/Cm®)
SO 3.639 1.583 2.298
S1 3.901 1.680 2.322
S2 3.885 1.672 2.323
S3 3.982 1.595 2.495

From the Figure 4 showed the density of hybrid composites increased with the increase in percentage of the
reinforcement of LM 25 Metal matrix Nano composites of SamplesO, 1, 2&3.From the Figure 5 showed that
Sample 3 had low porosity among other 3 samples S0, S1&S2.

Table.4.Micro hardness of the sample

Force (9) Hardness Value(HV)
SO S1 S2 S3
25 96.9 | 102 | 106 107
50 98.4 | 103 | 104 105
100 99.1 | 104 | 105 106
200 99.3 | 103 | 104 105
500 100 | 104 | 105 106
Average 98.74 | 103.2 | 104.8 | 105.8
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Figure.4. Shows the Schematic Diagram of Trend Figure.5. Shows the Schematic Diagram of
Analysis of Density Test Porosity of Samples

Micro Hardness Test: The ball shaped indenter made of hardened tungsten was used for this test. The diameter of
ball shaped indenter is 10 mm and the load applied was 25g, 50g, 100g, 200g &500g.Fig. 5showed the hardness
value of four samples. It can be noted that sample 3 had the maximum Hardness followed by sample 0, 1 and
sample 2 in all trials. The hardness test measured the resistance of a solid to Permanent shape change. When a
forces 25g, 50g, 100g, 200g &500g were applied to the Specimen SO, S1, S2 & S3in Micro Vickers hardness test. It
was carried out in this work to find out the deformation of the composite under constant compressive load from an
object which was sharp. The Vickers hardness test was carried out on the four samples and the results were
furnished in Table 3, which had shown in the figure 10
Table.5.Shows the Micro Hardness of Samples

Sample | Theoretical Density ( pthe)) Cm® | Actual Density (pact) Cm® | Porosity (%)
SO 2.680 2.298 17%
S1 2.716 2.322 15%
S2 2.728 2.323 14%
S3 2.760 2.495 7%

From figure 6 showed that Sample 3had high hardness value among the other 3 SamplesS0,S1&S2.Due to
increase the addition of reinforcement of Nano SiCand Nano Alumina in LM 25 composite.
Porosity
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Figure.6.Shows the Schematic Diagram of Micro Vickers Hardness of LM25 MMNC Sample

SEM analysis: From the figure 7 showed the higher amount of porosity present in the pure sample at the
magnifcation of 10um scale range.Where as from the figure 8 showed that the large amount of porosity present in
the sample 1 at the magnfication of 10um scale range. Similarily from the figure 9showed that the little amount of
porosity present in the sample 2 at the magnfication of 10um scale range. Therefore from the figure 10 showed that
the smaller amount of porosity present in the sample 3 at the magnfication of 10um scale range.

M AL 4408 Deleonatyh LIV

Figure.8.SEM Micrograph of Sample 1 at
25) at magnification of 10um Scale range magnification of 10um scale range
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Figure.9.SEM Micrograph of Sample 2 at Figure.10.SEM micrographs of Sample 3(LM
magnification of 10um scale range 25MMNC) at magnification of 10um Scale range
CONCLUSION

In this work, four different samples were fabricated and the following inferences were made; LM25
aluminum alloy reinforced with nano SiC and nano Al.Os was fabricated by stir casting method. The following
conclusions can be made based on the studies carried out:

1. Nano Al;O3 and Nano SiC particle reinforced MMNC exhibited better hardness and strength when compared to
Pure Lm 25.

2. Uniform distribution of reinforcement particle had been achieved in all three LM25 MMNC samples.

3. In SEM analysis, Sample 3 of MMNCs had been found to have lower porosity and so exhibit better strength
compared to the other three samples S0,S1&S2

4. The Micro Vickers hardness of sample0 (98.74) was marginally lower than that ofsamplel (103.20), Sample2
(104.8) & Sample 3(105.8).
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