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Abstract- Aluminum alloy materials observed to be the best option with its one of a kind limit of outlining the material to give 
required properties. Aluminum alloy composites are increasing far reaching acknowledgment for aviation application in view of their 
high strength and density. In the present work, an endeavor is made to get ready and concentrate the mechanical properties of 
Aluminum LM13 – MgO particulates Composite. The Aluminum LM13– MgO particulates having 2wt%, 4wt%, 6wt%, 8wt% and 
10wt% were manufactured by stir casting technique. The ingots were subjected to T6 Heat treatment to upgrade the properties. The 
composite samples were machined according to ASTM test benchmarks. The microstructures of the composites were concentrated to 
know the scattering of the MgO particulates in Matrix. It has been watched that expansion of MgO particulates essentially enhances 
extreme rigidity alongside compressive and hardness strength as contrasted and that of unreinforced composite. 
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I. INTRODUCTION 
MMC’s are increasing wide ubiquity in a few divisions because of its enhanced mechanical properties and lighter density when 

contrasted and Al metals, particularly in application where weight and strength are of prime significance. Al/Al composite based 
MMC's are being utilized as a material in a few applications, for example, engine cylinder and pistons and so on [1]. In Particular, 
Particulate strengthened MMC's have discovered exceptional intrigue as a result of their particular quality and particular firmness [2]. 
For these materials, silicon carbide (sic), an industrially unadulterated metal, has turned into the principle kind of fortification utilized 
[3] and the vast majority of the examination work completed on aluminum based composite material includes silicon carbide, Al2O3, 
beryl, red mud. Advancement of Aluminum particulate fortified composite stir casting technique has all the earmarks of being 
promising strategy among different traditional handling strategies. Heat Treatment procedure to alter the microstructure of aluminum 
composites [4]. In this present work, an endeavor has been made to create Aluminum LM13-MgO Composite. 
 

II. EXPERIMENTAL PROCEDURE 
 

A. Preparation of Composites 
Aluminum LM13 as matrix and MgO as reinforcement the chemical composition are as shown in Tables 1. 
 

 
 
Magnesium oxide used as a reinforcement material. It is white fine powder form & hygroscopic in nature. 
  

 
 

In this investigation the matrix Al LM13 addition of particulates MgO with different wt.% (2 wt.% to 10 wt.% in steps of 2). In 
stir casting process the development of LM13 is heated to a temperature of 700° C to 800° C in a graphite crucible, then particulates 
MgO is pre heated to the temperature of 400° C and thoroughly stirred at a speed of 550 rpm at duration of 10 to 15 min. The ready 
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mixed composite is poured to a pre heated cast iron die till it solidifies. The unreinforced and reinforced composite are studied for 
microstructure analysis and hardness test.        

B. Heat Treatment 
The obtained material is solutionized at 530° C for a period of 2 hours in muffle furnace and quenched in ice and followed by 

artificial ageing at 164° C at duration 6 hours. 
 

C. Hardness Test  
The Brinell hardness tests were done according to ASTM-E10-95 standard. The specimen diameter is 20 mm, the testing 

specimens is cleaned in various emery papers and the tests were conducted in 3 distinct areas on the hardness round specimens both 
for as cast and heat treated Al LM13/MgO composite material. 

 

D. Tensile and Compression Test  
As Cast and composite T6 Heat Treatment ingots were machined utilizing CNC machine to ISO 1608-205 principles to set up 

the example, the tests were directed as per ASTM benchmarks. Tractable tests were led at room temperature utilizing a Universal 
Testing Machine as per ASTM-E8-95 and for Compression test ASTM-E9-95 was taken after. 

 

III. RESULTS AND DISCUSSION 

E. Microstructure analysis 

  
 
 

 
 

 
 
 
 
 
 
 

         Figure 1:  Micrograph of Al (LM13)/0wt% of MgO           Figure 2:  Micrograph of Al (LM13)/ 2wt% of MgO 
 
 

  
 
 
 
 
 
 
 
 
 
 

Figure 3:  Micrograph of Al (LM13)/ 4wt% of MgO       Figure 4:  Micrograph of Al (LM13)/ 6wt% of MgO 
 

The specimen for the minute inspection was set up by metallographic methodology scratched in Keller’s specialist, analyzed 
under optical magnifying instrument. The micrographs plan show the confirmation of negligible porosity in both aluminum LM13 and 
its aluminum LM13 - MgO particulate composites. Micrograph demonstrates the almost uniform dissemination of the particles in the 
composite. 
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F. Hardness 
 

 
In the figure 5 shows that the increase in the weight percentage of MgO particulate it is found that significant improvement in 

hardness, it is due to presence of hard ceramic MgO particulate improves the hardness and wear resistance of Al LM13/MgO 
composite material [5]. 
 

G. Tensile Strength 
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Figure 6 demonstrates the impact of tensile strength of composites containing different Wt% of MgO. It can be seen that as 
the MgO content expands, a definitive elasticity of the composite material increments. Weld capacity is one of the ruling variables to 
guarantee great holding between the Matrix and reinforcement [6]. A decent holding amongst reinforcement and delicate aluminum 
matrix an upgrade of a definitive elasticity of the composite. 
 

H. Compressive Strength 
 

 
 
Figure 7 demonstrates the connection between wt% of MgO particulates and compressive strength of created composite. 

Increment in the MgO particulates builds the compressive strength of the composites. This is because of the interface and viable 
exchange of connected compressive load to the consistently conveyed very much fortified reinforcement. Comparative outcomes were 
shown in different investigations made on the compressive strength of composite materials [7]. 

 

IV. CONCLUSION 
1. Aluminium LM13 composites have been effectively created with genuinely uniform scattering of MgO particles utilizing 

vortex technique.  
2. The microstructural reading about unmistakably uncovers the almost uniform dissemination of fortification particulates in the 

Aluminum LM13 alloy.  
3. The hardness of the composites expanded essentially with expanded substance of MgO particles. The most extreme hardness 

is at 6wt% of the Heat treatment.  
4. Addition of MgO particulates essentially enhances extreme rigidity of Aluminum LM13 alloy, when contrasted and that of 

unreinforced matrix. However a definitive elasticity starts to diminish over 6wt% of MgO particles.  
5. Addition of MgO particles altogether enhances the compressive strength of Aluminum LM13 composite, when contrasted 

and that of unreinforced matrix. 
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