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In this paper we have focused on reinforced metal matrix composites. Metal matrix 

composites (MMCs) have high strength, hardness, toughness, and great thermal resistance 

properties when contrasted with unreinforced alloys. Presently a day the particulate fortified 

aluminum matrix composite are picking up significance due to their ease with favorable 

circumstances like isotropic properties and the chance of optional preparing and 

encouraging fabrication of segments. We have classified the types on reinforcement and 

also discussed about the engineering applications of MMC. 
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1. Introduction 

Ordinary monolithic materials have constraints in 

accomplishing great blend of strength, solidness, sturdiness 

and thickness. To conquer these weaknesses and to satisfy the 

consistently expanding need of current technology, composites 

are most encouraging materials of late intrigue. Metal matrix 

composites (MMCs) have fundamentally improved properties 

including high explicit strength; explicit modulus, damping limit 

and great wear obstruction contrasted with unreinforced alloys. 

There has been an expanding enthusiasm for composites 

containing low thickness and minimal effort reinforcements. 

Among different intermittent dispersoids utilized, fly ash is one 

of the most cheaply and low thickness fortification accessible in 

enormous amounts as strong waste result during burning of 

coal in warm power plants. Thus, composites with fly ash as 

support are probably going to overcome the cost hindrance for 

wide spread applications in car and little motor applications. It 

is along these lines expected that the consolidation of fly ash 

particles in aluminum combination will advance one more 

utilization of this minimal effort squander side-effect and, 

simultaneously, has the potential for rationing vitality escalated 

aluminum and consequently, diminishing the expense of 

aluminum products.  

Conventional materials have the impediments in 

accomplishing great blend of strength, stiffness, toughness and 

density and so forth to conquer these restrictions and to fulfill 

the consistently expanding need of current innovation, 

composites are most encouraging materials of ongoing days. 

Metal matrix composites (MMCs) have high strength, hardness, 

toughness, and great thermal resistance properties when 

contrasted with unreinforced alloys. Presently a day the 

particulate fortified aluminum matrix composite are picking up 

significance due to their ease with favorable circumstances like 

isotropic properties and the chance of optional preparing and 

encouraging fabrication of segments. Molecule strengthened 

composites have higher explicit strength, explicit modulus and 

great thermal resistance when contrasted with unreinforced 

alloys. The particulate composite can be set up by infusing the 

strengthening particles into liquid matrix through liquid 

metallurgy course by projecting. Giving course is favored a role 

as it is more affordable and amiable to large scale 

manufacturing. Among the whole liquid state creation courses, 

mix projecting is the least complex and least expensive one. 

Mechanical properties of composites are influenced by the 

size, shape and volume portion of the support, matrix material 

and response at the interface.  

 

2. Composite  

Composite material is a material made out of at least two 

particular stages (matrix stage and strengthening stage) and 

having mass properties fundamentally not quite the same as 

those of any of the constituents. A significant number of regular 

materials (metals, alloys, doped earthenware production and 

polymers blended with added substances) additionally have a 

modest quantity of scattered stages in their structures, anyway 

they are not considered as composite materials since their 

properties are like those of their base constituents (physical 

property of steel are like those of unadulterated iron) . Positive 

properties of composites materials are high firmness and high 

strength, low density, high temperature stability, high electrical 

and warm conductivity, flexible coefficient of warm extension, 

corrosion resistance, improved wear resistance etc 

Composite materials are one of the most superior and 

flexible engineering material. Progress in the field of materials 

science and innovation has brought forth these attractive and 

magnificent materials. A composite material can give greater 

and exceptional mechanical and physical properties as it joins 

the most striking properties of its constituents while smothering 

their least desirable properties. Today, the composite materials 

marketplace was broad. As revealed as of late by a composite 

Institute, however the largest market is still in transportation 

(31%), different areas, for example, construction (19.7%), 

marine (12.4%), electrical/electronic equipment (9.9%), buyer 

(5.8%) and appliance/business equipment have also involved a 

substantial market. Clearly, the aerospace products are less in 

number yet are a lot higher in value. The aircraft/aerospace 

market speaks to just 0.8% which was amazing in the light of 

its importance in the beginning of composites. There were 

three major main impetuses that guided the intrigue and use in 

composite materials in the United States during the 1950s and 

1960s: the claim for lower weight and higher acerbity for aero 

or space structures, electronics, sports equipment, and 

different applications; the solid state theory's divination of 

amazingly high potential crystal durability, more than 1,000,000 

psi rigid qualities, and elastic moduli of in excess of 100 million 

psi; Metallurgy and materials were and remain essential pillar 
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capacities for the teams that manufacture, sell, and operate 

frameworks. The plan trendy expressions were argument 

studies and explicit properties normalized by compactness. By 

1950, metallurgy in graduate schools had gotten the of metals, 

and the scholars from the England and of the United States 

explained how the solid-state theory anticipated the potential of 

multiple times the malleable strengths for the deformity free or 

wonderful crystals. Nature had developed the strands and 

structures like flax and bamboo, habituated to plan and work 

with fiberglass and the sophisticated composites to utilize our 

new alien high-modulus yarns. After great government 

ventures for military aircraft and space vehicles, the graphite-

strengthened plastics altered outdoor supplies and the many 

composite applications fortified with the fiberglass-plastics 

innovation. While steel wire and fiberglass are authentic and 

monetary, the filaments of aramid, high-density polyethylene, 

and liquid-crystal constituent strands have translated the steel 

and augmented the glass fiber for many applications 

regardless of high costs. The high-alloy prepares, high-

modulus metals, and ceramic ringlet have discovered 

exceptional applications, as have the fiber see and 

superconductor mixes. However, the ultimate solid-state theory 

goals for the strength of materials and structures have yet to be 

met commercially.  

 

3. Processing of metal matrix composites (MMCS) 

The advancement of various metal matrix composite 

frameworks has prompted the development of more current 

processing techniques in accumulating to conventional 

processing techniques. The major criteria for the determination 

of a process depend on the sort of composite frameworks to be 

made-up, the properties to be achieved and the part to be 

shaped. The MMC processing techniques are broadly 

classified into primary and secondary processes. The primary 

process joins matrix and support of particles so as to make the 

essential composite frameworks and their structures. The 

primary liquid state processes are vortex strategy or mix 

casting, infiltration, compo casting, crush casting, solid state 

processing, spray affidavit process, powder metallurgy process 

and diffusion bonding process. The secondary process 

includes dealing with the primary processed composites to 

improve their mechanical properties through additional 

consolidation (decrease or elimination of porosity), improved 

interfacial bonding, break up of scattered agglomerates, 

framing into a necessary shape and generating scattered 

alignment to obtain semi completed products. The most 

normally utilized secondary processes for MMCs are extrusion, 

rolling, forging, super plastic deformation, machining and 

joining. Based on the state of matrix materials, these are 

classified into three most important classifications. 

• Solid state process  

• Vapor state process  

• Liquid state process 

 

4. Engineering Applications of Metal Matrix Composites 

Metal matrix composites appear as one of the advanced 

engineering materials having forthcoming application in the 

areas of aerospace, automotive, defense, electronics, nuclear 

and other advanced structures. Aluminum matrix composites 

have been first evolved to meet exceptionally high performance 

in defense and aerospace needs. Constant fiber reinforced 

aluminum was utilized in the space transport and Hubble Space 

Telescope (HST). As material cost became more significant 

consideration, the emphasis moved towards the particulate 

reinforced materials, with a goal of a lower cost, high volume 

product that could be utilized in automotive and commercial 

aerospace applications. Automotive manufacturers endeavor to 

diminish weight of the vehicle so as to improve performance, 

decrease fuel and oil consumption and ease emanations. 

Various automotive components made of cast iron and steel 

could be replaced via components made from low density metal 

matrix composites. As of late, aluminum metal matrix 

composites are strikingly utilized for various wear resistant 

components. They are broadly utilized as reciprocating mass 

things or high-speed rotating components like, associating bar, 

brake rotor, chamber liner, drive shaft and cylinders. In addition, 

this light weight material is favored for portable frameworks as 

hand-held phones, avionics and lap-top PCs. Table 1gives the 

engineering applications of some composite components and 

their area of applications. 

 

Table 1Area of engineering application of Metal Matrix Composites 

Sl. No. Area of 

application 

Some of the components Advantages 

1. Aerospace 

Industry 

Space structure, Antennas, Air craft primary and secondary 

structure, Engine static and rotating components, transmission 

static and rotating components, satellite, helicopter structure, 

Compressor blades. 

High wear resistance, High thrust to 

weight ratio for engines, high stiffness, low 

density and controlled thermal expansion. 

2. Automotive 

Industry 

Piston & cylinder blocks for I.C engines, drive shaft, connecting 

rod, wheels, chassis, flywheels, brake rotors, bicycle frames, 

brake discs. 

Lower density, light weight, higher wear 

resistance, less cost, high temperature 

strength and fatigue resistance. 

3. Electronic 

packaging 

Substrate and housing for electronic microcircuits. Low density, light weight, high heat 

dissipation capacity, forbidden thermal 

expansion and Higher stiffness 

4. Sports Industry Bicycle frames, Tennis rackets, Golf club shaft, base ball shaft Low density, light weight, high stiffness 

and High fatigue Resistance. 

 

5. Reinforcement 

The refinement materials are wanted to impart their 

particular property of the composite material which gives the 

basic strength. The diverse constituent forms of reinforcing 

materials are fibers, particles, laminates and fillers. Reinforcing 

component or secondary phase is implanted in the matrix in a 

consistent or spasmodic form. This secondary phase is called 

dispersed phase. Dispersed phase is usually more grounded 

than the matrix, therefore it is now and then called reinforcing 

phase. The reinforcement can be either consistent, or 
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spasmodic. Broken MMCs can be isotropic, and can be worked 

with standard metalworking techniques, for example, extrusion, 

forging or rolling. In addition, they may be machined utilizing 

conventional techniques, however regularly would need the 

utilization of poly crystalline diamond tooling (PCD). Ceaseless 

reinforcement utilizes monofilament wires or fibers, for 

example, carbon fiber or silicon carbide. Because the fibers 

ware inserted into the matrix in a certain direction, the outcome 

is an anisotropic structure wherein the alignment of the material 

affects its strength. Reinforcement increases the strength, 

stiffness and the temperature resistance capacity and brings 

down the density of MMC. So as to achieve these properties 

the determination relies upon the kind of reinforcement, its 

method of production and chemical compatibility with the matrix 

and the accompanying aspects must be thought of while 

choosing the reinforcement material. Reinforcements are 

characterized by their chemical composition, shape, 

dimensions, and properties as in gradient material. 

 

6. Types of reinforcements 

Reinforcements are often grouped into two: (a) particulates 

or whiskers (b) fibers. The group could be additionally 

classified into the continuous as well as discontinuous streams. 

Fibers improved strength in the direction of their point of 

reference. An attribute of continuous fiber reinforced MMCs is 

the possession of reduced strength in the direction horizontal to 

the fiber’s point of reference. Discontinuously reinforced 

MMCs, as against continuous ones exhibit higher isotropic 

behavior. Figure1shows the different types of reinforcement 

 
Figure 1 (a) Particle reinforced, (b) Whiskers short fiber reinforced, 

(c) Continuous fiber-reinforced 

 

7. Conclusion 

Metal matrix composites (MMCs) have fundamentally 

improved properties including high explicit strength; explicit 

modulus, damping limit and great wear obstruction contrasted 

with unreinforced alloys. There has been an expanding 

enthusiasm for composites containing low thickness and 

minimal effort reinforcements. Composite materials are one of 

the most superior and flexible engineering material. Progress in 

the field of materials science and innovation has brought forth 

these attractive and magnificent materials. However, the 

ultimate solid-state theory goals for the strength of materials 

and structures have yet to be met commercially. 

Reinforcements are characterized by their chemical 

composition, shape, dimensions, and properties as in gradient 

material.
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