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ABSTRACT: Compressive tests have been carried out on magnesium metal composites matrix (Mg-5%SiC-5%Al2O3, 

Mg-10%SiC-10%Al2O3, Mg-15%SiC-15%Al2O3) and on pure magnesium. The Composites reinforced with equal 

weight percentage of silicon carbide and alumina were fabricated through powder metallurgy process. The compressive 

strength of composites increases as compared with that of pure magnesium due to the presence of silicon carbide and 

alumina particles. Also results shows that compressive strength was higher for composite Mg-10%SiC-10%Al2O3 when 

compared with other compositions. 
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I. INTRODUCTION 

 

Due to their high specific tensile strength and modulus, as well as their high wear resistance, particulate reinforced 

magnesium metal matrix composites (MMCs) have great potential to be applied in the automotive and aerospace 

industries. There are Several techniques are used to fabricate the particulate reinforced Magnesium Metal Matrix 

Composites, such as stir casting, powder metallurgy, squeeze casting and so on. The magnesium MMCs are made from 

powders in the P/M process without going through a fully melting state. In addition, without or with less excessive 

reactions between the matrix and reinforcement, the P/M approach can achieve a more uniform distribution of 

particulates in the metal matrix [1].  

 

Magnesium and its alloys are promising materials because of their low density, high specific strength, high specific 

stiffness, good dimensional stability and high damping capacity. Comparative to magnesium alloys, magnesium matrix 

composites is an excellent candidate because of its higher specific stiffness, higher specific strength and good elevated 

temperature creep properties [2]. The primary aim of this study is to evaluate the compressive strength of silicon 

carbide and alumina particles reinforced with magnesium metal matrix composites for various equal weight percentage 

of reinforcement. 

 

II. METHODOLOGY 

 

The magnesium is used as a matrix material for the preparation of composite material. The silicon carbide and alumina 

particles were used as a reinforcement. The silicon carbide and alumina powders were blended thoroughly with 

magnesium powder through the ball mill apparatus to achieve a uniform mixing of powders. Compaction of powders 

was performed after blending with the aid of die and punch having close tolerances. The blended powder are poured 

into die cavity and compacted by punch using Universal Testing Machine to obtain the green compacts. The green 

compacts are then sintered in a vacuum furnace at a temperature of 550
0
C to obtain the composite specimen as shown 

in Figure 1. 

Compression test was carried out for pure magnesium, Mg-5%SiC-5%Al2O3, Mg-10%SiC-10%Al2O3, Mg-15%SiC-

15%Al2O3 composites using Universal Testing Machine (UTM). The composite specimen was placed between two flat 

hardened plates and a standardised load was applied across the two opposite ends of the specimen. The plates are then 

pressed together in a UTM, allowing the specimen to flatten as shown in Figure 2. 
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Figure 1 : Vacuum furnace used for sintering 

 

Figure 2 : Compression Test set up 

 

III. RESULTS AND DISCUSSIONS 

 

The test sample is generally placed in between two plates that distribute the applied load across the entire surface area 

of two opposite faces of the test sample and then the plates are pushed together by a universal test machine causing the 

sample to flatten. A compressed sample is usually shortened in the direction of the applied forces and expands in the 

direction perpendicular to the force [3]. 

 

Compression test were performed on test ready specimen by using Universal Testing Machine as shown in Figure 3(a). 

Compression test determines the characteristics of materials under compressive loads. The composite specimen was 

compressed and deformation was noted for different loads. Compressive stress and strain was determined and plotted 

as a stress-strain diagram as shown in Figure 3(b). Compressive strength for different composition of specimen were 

shown in Figure 4. Results showed that compressive strength of magnesium metal matrix composites was enhanced as 

compared with pure magnesium due to the presence of silicon carbide and alumina reinforcement particles. Under all 

studied composition, Mg-10%SiC-10%Al2O3 composites exhibits higher compressive strength. For Mg-15%SiC-

15%Al2O3 possess lesser compressive strength as compared to Mg-10%SiC-10%Al2O3 due to porosity increases with 

increase in SiC and Al2O3 particles reinforcement content. 
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(a)       (b) 

Figure 3 : (a) Compression Test, (b) Stress-strain diagram for  Mg-5%SiC-5%Al2O3 

 

Figure 4 : Compressive Strength for magnesium MMCs 

IV. CONCLUSION  

 

Using the Powder metallurgy technique, silicon carbide and alumina particles can be successfully reinforced in the 

magnesium metal matrix to fabricate hybrid metal matrix composite material. Compression test was successfully 

performed on test ready specimens. The results reveals that, the compressive strength of magnesium metal matrix 

composites were increased as compared with pure magnesium due to the presence of reinforcement particles. Under all 

studied composition, Mg-10%SiC-10%Al2O3 composites exhibits higher compressive strength. 
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