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Abstract— The experimental work was aimed at evaluating 

the effect of B4C reinforcement on Al-2014 alloy, which 

effects hardness, tensile strength, and compressive strength, 

and wear properties this composites. These Aluminum metal 

matrix composites with individual and multiple 

reinforcement are finding increased applications in 

aerospace, automobile, space, underwater and transportation 

applications. An effort is made to study the properties of 

AMCs by reinforcing Al-2014 matrix with varying 

proportion of Boron carbide by stir casting method. 

Aluminum Al-2014 alloy matrix of varying proportions of 90 

micron boron carbide particulates were fabricated with the 

addition of K2TiF6 as a wetting agent. The microstructure 

and strength properties of the fabricated AMCs were 

analyzed using SEM and EDS. The microstructure study 

revealed the homogeneous dispersion of B4C particles in the 

matrix. Based on the results obtained from the Hardness the 

metal matrix composites it is observed that, the hardness is 

increases with increase in the amount of reinforcements. Even 

though in the case of tensile and compressive strength is 

increased with increase in B4C reinforcement. 

Key words: Composite Material, Reinforcement, B4C, 

Aluminum Alloy, Matrix, Interface 

I. INTRODUCTION 

Conventional monolithic materials, for example, metals and 

their alloys, ceramics, or polymeric materials can't meet some 

particular properties, for example, great mix of quality, 

solidness, sturdiness and thickness, which are required in the 

a large number of the current innovative applications. 

Accordingly, this turns into a noteworthy impediment for 

their extensive use in numerous applications including high 

temperature and diverse environments, for example, erosive 

and corrosive media To vanquish these inadequacies and to 

deal with the continually expanding demand of front line 

innovation for unrivaled materials, the necessities for the 

improvement of new materials, This is particularly vital 

because of fundamental materials, which indicate low 

densities, with sensibly overhauled quality, solidness, 

scraped spot and impact sheltered, stable at high temperature 

and are not easily devoured. Such materials are finding more 

noteworthy applications in the territories of aviation, power 

era and sports games sectors [1] 

II. COMPOSITE MATERIALS 

Composite Materials are characterized as materials having at 

least two divergent materials, which when consolidated are 

more grounded than individual composite materials. The 

expansive meaning of composite is "at least two unique 

materials which when consolidated is more grounded than the 

individual materials". IUPAC (International Union of Pure 

and Applied Chemistry) has defined composites as “Multi-

component material comprising of multiple, different (non-

gaseous) phase domains in which at least one type of phase is 

continuous”. These materials have been extensively 

developed since the 20th century due to the limitations of 

performance of monolithic materials. 

In this manner, the composite material contains no 

less than two independent and unmistakable synthetic stages. 

Of these two phases one is continuous called ‘matrix’, while 

the second one being discontinuous, is termed as 

‘dispersoids’ or ‘reinforcement’ or ‘filler’. The properties are 

improved by controlled conveyance of second stage in the 

matrix. The essential constituents of composite materials are 

matrix, reinforcement and interface. The matrix can be 

polymer, ceramic or metal. The reinforcement can be used in 

the form of particulate, fibre or whiskers. The reinforcement 

is selected based on its inherent properties like corrosion 

resistance, oxidation, hardness, stiffness etc., while matrix 

acts as binding element. These composite materials can be 

processed in order to have a new material that has useful 

properties not prepossessed by the individual components. 

This depicts schematic diagram of composite material system 

having two constituents namely reinforcement 

(discontinuous) and a matrix (continuous phase), together 

with an interfacial bonding, which holds both of them. 

A. Matrix 

The matrix material performs the role of holding together and 

protecting the reinforcement and helps in effectively 

transferring the load to the reinforcement [1]. The choice of 

the matrix depends on the factors such as wet ability, 

reactivity, application and also processing technique 

employed to fabricate the composite. To achieve the 

maximum advantages of the reinforcements in terms of the 

properties; the matrix generally should have light weight. 

Said before the network (steady stage) plays out two or three 

basic points of confinement, combining keeping up there 

reinforcement in the best introduction, diffusing and 

shielding them from scratched region and the typical 

reactions. In polymer and metal grid composites a solid bond 

between the fortification and the lattice is shaped. The lattice 

transmits load to the post through shear stacking at the 

interface. In breathtaking grid composites, the goal is 

consistently to increase the durability rather than the quality 

and endurance; consequently, a low interfacial quality bond 

is run of the mill. The unremitting stage is the lattice, which 

may be a polymer, metal, or let go. Polymers have low quality 

and healthiness; metals have generally quality and steadiness 

with sensible adaptability, while earthenware productions 

have high bore and quality yet are feeble. 

B. Reinforcement 

Reinforcement The reinforcing stage gives the updated 

properties, for instance, quality and solidness. All around, the 
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support is harder, more grounded, and stiffer than the matrix. 

The reinforcement is regularly a fiber or a particulate [2]. 

Particulate composites have estimations that are generally 

proportional each which way. The reinforcing particle may be 

circular, platelets, or some other standard or unusual 

geometrical shape. 

C. Interface 

Interface The interface is a holding surface or zone where an 

irregularity happens, regardless of whether physical, 

mechanical, compound and so forth. It has attributes that are 

not portrayed by both of the parts in separation. To acquire 

alluring properties in a composite, the connected load ought 

to be viably exchanged from the matrix to the filaments by 

means of the interface. This implies the interface must be vast 

and display solid grip amongst filaments and matrix. To 

accomplish this, matrix material must "wet" the fiber. All 

around "wetted" filaments increment surface range of the 

interface. Coupling specialists are every now and again used 

to enhance wettability. 

The attributes of interface formed between the 

matrix and reinforcement decide the heap exchange and break 

resistance of the MMCs. The association might be as 

mechanical locking or concoction holding between the matrix 

and the reinforcement In order to expand the bond strength in 

MMCs, it is important to advance wetting, control synthetic 

response and limit oxide formation. Wetting in liquid metal-

ceramic specimens is advanced by diminishing the contact 

edge through: 

 Increasing the surface vitality of the fluid, 

 Decreasing the strong fluid interface vitality, and 

 Decreasing the surface strain of the fluid metal. 

By and by, wetting can be accomplished by (i) 

applying metallic covering on the ceramic particles (ii) 

alloying the metallic matrix with responsive component and 

(iii) warm treatment of the ceramic particles. Disappointment 

at the interface (called debonding) might possibly be alluring. 

III. CLASSIFICATION OF COMPOSITES 

Based on matrix material, the composites are also classified 

into following groups [3]: 

A. Polymer matrix Composites (PMCs) 

Polymer Matrix Composites are otherwise called FRP - Fiber 

Reinforced Polymers (or Plastics). These materials utilize a 

polymer based sap as the matrix, and an assortment of 

strands, for example, glass, carbon and aramid as the 

reinforcement. 

B. Metal matrix Composites (MMCs) 

Metal Matrix Composites are mainly found its applications in 

the aeronautics and automobile industry. These materials may 

utilize a metal in its manufacturing, for example, Aluminum 

as the grid, and invigorate it with strands, stubbles or 

particulate, for example, silicon carbide. 

C. Ceramic matrix Composites (CMCs) 

Fired or ceramic Matrix Composites are used in the materials 

which are used in very high temperature environment. These 

materials uses innovative as the network and strengthen it 

with short strands, or flourishes, for example, those made of 

silicon carbide and boron nitride. 

D. Metal Matrix Composites (MMCs) 

As the name infers, on account of MMCs, the matrix is a 

material. These materials may be utilized at sensibly higher 

organization temperatures than their base metal accomplices. 

Moreover, the reinforcement may upgrade specific 

robustness (E/(), specific quality, scraped area resistance, 

warm conductivity and dimensional solidness. A portion of 

the benefits of these materials over polymer matrix 

composites incorporate higher working temperature, non-

combustibility, and higher resistance to corruption by natural 

liquids. 

E. Aluminum Metal Matrix Composites (AMMCs) 

Aluminum has been used as a matrix material due to its light 

weight, high strength, excellent wear resistance properties, 

high temperature, easy to prepare the composite and 

availability in abundance. Aluminum alloys such as 

Aluminum - silicon, Aluminum – magnesium - silicon, 

Aluminum – zinc - magnesium, Aluminum - copper, and 

Aluminum – copper - magnesium have been tried as matrices 

in the processing of AMMCs. Table 1.1 shows different series 

and their composition of various Aluminum alloys. 

IV. LITERATURE SURVEY 

Review for the period 2000-2012 was made to think about the 

quantity of distributions and licenses on metal matrix 

composites as  (found in the ISI database by entering the 

words Metal Matrix Composites, Titanium based composites 

Iron based, composites, Magnesium based composites, 

Aluminum based composites, Lead based composites etc) 

points in all archive sorts. This indicated that of the total 

4,210 (approximately) publications on MMCs, 2109 deal 

with Aluminum based composites [AMC]. Similarly, of the 

total number of nearly 275 patents on MMCs, approximately 

150 are related to AMMCs Metal matrix composite has gotten 

expanding consideration in late decades as building materials. 

The presentation of ceramic materials into a metal matrix 

creates a composite material that outcome in alluring mix of 

physical and mechanical properties [14], which can't be 

gotten with solid alloys. Contrasted with solid alloys MMCs 

have higher strength to thickness proportions, higher 

solidness to thickness proportions, better hoisted temperature 

properties, bring down thermal extension and better wear 

resistance. The metal matrix composite have much potential 

in aviation and vehicle application in light of their extensive 

variety of tailor made physical, mechanical and tribological 

properties [15]. A few scientists have researched the 

properties of metal matrix composites by taking aluminum, 

magnesium and copper as a matrix material. 

To get quality he included aramide fiber as a support 

material with extension of 1% of alumina oxide as a filler 

material. Also, similarly he analyzed and differentiated and 

plane, aramide and hybride composite were prepared. It is 

watched that there is no much difference in the impact quality 

for composites with and without nano particles for different 

fiber materials. The flexible unique properties of glass-fiber 

epoxy unidirectional composites which containing the 

changing the surface of the glass fiber. The glass fibers are 

managed in two unmistakable coatings: a mono-epoxy and a 

di-epoxy. Both were getting saved money on the fibers by a 

dissolvable procedure at a few covering obsessions with a 
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specific extreme target to get differing interfacial properties 

and covering thicknesses. 

Baradeswaran et al., [16] investigated the 

mechanical and wear properties of Al7075-Al2O3-Graphite 

hybrid composites. The investigation reveals the viability of 

consolidation of graphite in the composite for picking up 

wear reducing. The composites were manufactured using 

liquid metallurgy course. The Al 7075-Al2O3-Graphite 

mixture composite was set up with 5 wt. % graphite 

expansion and 2, 4, 6 and 8 wt. % Al2O3. The hardness, 

flexibility, flexural quality and weight quality of mixture 

composites are observed to be expanded by expanded weight 

rate of clay stage. The wear properties of the half breed 

composites containing graphite showed the unrivaled wear 

resistance properties. 

Suresh et al., [17] announced mechanical and wear 

behavior of blend cast Al-TiB2 composites. Al6061-TiB2 

composites were prepared by blend casting technique. The 

mechanical behaviors, for example, hardness, elasticity, 

tribological behavior were investigated. Mechanical 

properties were increased with increasing the substance of 

TiB2 in Al6061 alloy. Wear resistance of TiB2 fortified 

composites were enhanced. 

Rajmohan et al., [18] concentrated mechanical and 

wear properties of aluminum half and half metal matrix 

composites. Mica and SiC particulates fortified A356 alloy 

composites were set up by mix casting technique. The 

mechanical and wear properties of cross breed composites 

were investigated. Al-10SiC-3Mica half breed composites 

showed better mechanical and wear properties contrasted 

with base alloy.  

V. PROBLEM DEFINITION 

In our present project work shows an attempt has been made 

to characterize, prepare and evaluate the mechanical 

properties of Al2014 reinforced with Boron Carbide 

particulates by the stir casting methods. 

The main objectives of the work are as follows. 

1) Synthesis of Al2014-B4C metal matrix composites by 

stir casting method and by varying the weight percentage 

of B4C in steps of 0, 3, 6, 6 and 9 wt. %. 

2) Three step addition of reinforcement which increases 

incubation period their by improves wettability. 

3) Characterization of the above prepared composites by 

Optical microscopy and Scanning Electron Microscopy 

to know the uniform distribution of particles in the 

matrix. 

4) Analysis of the above prepared specimens by EDAX to 

know the presence of B4C particulates in the Al2014 

matrix alloy. 

5) Preparation of test specimens for mechanical studies for 

both unreinforced and reinforced Al2014 alloy. 

6) Evaluations are made on some of mechanical properties 

used like ultimate tensile strength, hardness, percentage 

elongation, yield strength and compression strength. 

7) Obtaining the correlation between Micro structural 

features and extent of improvement in mechanical and 

wear properties. 

8) Getting the values of wear and frictional force for these 

compositions with constant speed, constant radius and 

varying load. 

9) Comparing the wear rate for different wt. % of B4C 

composite with load conditions. 

VI. METHODOLOGY 

The fabrication of Al2014-B4C composites will be carried 

out by fluid metallurgy course via stir casting system. The 

fundamental parts of the throwing technique involve into 

zirconium covered steel impeller, electrical resistance heater 

and cast press perpetual shape. The power rating utilized here 

for electrical heater will be 60kw. The greatest temperature 

cutoff utilized here is 1200 degree Celsius. The mechanical 

stirrer used for blending the liquid combination in the midst 

of the readiness of composites will be covered by zirconium 

to withstand high temperature and to keep movement of 

ferrous particles from the stirrer material into Al2014 

compound break down. 

The melting point of Aluminum alloy is 660 °C. The 

dissolve superheated to a temperature of 750 °C. The 

temperature will be recorded utilizing a chrome-alumel 

thermocouple. A stainless steel impeller covered with 

zirconium is utilized to blend the liquid metal to make a 

vortex. The stirrer will be pivoted at a speed of 300rpm and 

the profundity of inundation of the impeller was 60 percent 

of the tallness of the liquid metal from the surface of the 

liquefy. Advance, the B4C particulates are preheated in a 

heater up to 500 °C will be brought into the vortex. Stirring 

is proceeded until interface interactions between the 

fortification particulates and the matrix advances wetting. At 

that point, Al2014-0, 3, 6 and 9 wt. % B4C blend are filled 

permanent cast iron form having dimensions 125mm length 

and 15mm diameter. The microstructural study was carried 

out on the investigating composites utilizing optical 

microscopy and scanning electron magnifying instrument. 

Samples around 10 mm diameter cut from the castings and 

are cleaned appropriately. Keller's reagent is utilized to 

scratch the samples. Further, based on the microstructal think 

about, hardness, ultimate rigidity, yield strength, flexibility 

and pressure strength are evaluated according to ASTM 

standards. 

VII. EXPERIMENTAL SETUP 

A. Aluminium-2014 Alloy 

Aluminum combinations are picked as a framework in view 

of their low thickness, great isotropic mechanical properties, 

magnificent erosion resistance and sensible cost. Among 

aluminum composites, 2014 is an Al–Cu amalgam generally 

utilized for auxiliary applications because of its great quality, 

weldability, consumption resistance, insusceptibility to stress 

erosion splitting and also warm treatability, framing 

encourages that expansion the quality at the cost of to some 

degree lessened pliability. 

 
Table 1: Chemical composition of Al 2014 

Physical 

Properties 

Density 2.8 g/cm3 

Melting Point 660°C 

Modulus of Elasticity 70-80 GPa 

Poisson’s Ratio 0.33 

Brinell hardness (500 kg load, 

10mm ball indenter) 
72 
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Thermal 

Properties 

Co-Efficient of Thermal 

Expansion (20-100°C): 

24.3x10-6 

m/m.°C 

Thermal (warm) Conductivity 173W/m.K 

Table 2: The Physical and Thermal Properties of Al2014 

B. Reinforcements 

Boron Carbide is one of the hardest materials known, 

positioning third behind precious stone and cubic boron 

nitride. This material made in tonnage amounts and it is one 

of the hardest thing. Initially found in mid19th century as a 

by-thing in the era of metal borides, boron carbide was quite 

recently contemplated in detail since 1930. 
Boron carbide powder is mainly delivered by 

reacting carbon with B2O3 in an electric arc furnace, through 

carbothermal diminishment or by gas phase reactions. For 

commercial utilize B4C powders usually should be processed 

and refined to evacuate metallic contaminations [19]. 

In an indistinguishable way from other non-oxide 

materials boron carbide is hard to sinter to full thickness, with 

hot crushing or sinter HIP being required to accomplish more 

prominent than 95% of hypothetical thickness. Despite using 

these strategies, so as to accomplish sintering at sensible 

temperatures (e.g. 1900 - 2200°C), little amounts of dopants, 

for instance, fine carbon, or silicon carbide are typically 

required. As an option, B4C can be shaped as a covering on a 

reasonable substrate by vapor stage response methodologies 

for example by using di-borane or boron halides with the 

methane or another material carbon source. 

Properties 
Boron 

Carbide 

Melting point 2072º C 

Hardness (kg/mm2) 3000 

Density (g/cm3) 2.52 

Coefficient of thermal 

expansion(µm/m°C) 
6 

Fracture toughness(MPa-m1/2) 3.5 

Poisson’s ratio 0.21 

Color dark 

Table 3: Properties of Boron Carbide 

VIII. RESULTS AND DISCUSSIONS 

A. Microstructure Evaluation 

Microstructure is envisioned with the assistance of optical 

magnifying lens. For the example readiness as a matter of first 

importance examples were cut into little round and hollow 

shape and afterward the diverse specimens were granulated 

on various coarseness estimate papers successively i.e. 220, 

400, 600, 800 and 1000. 

In the wake of crushing the examples were 

mechanically by alumina glue and after that scratched by 

Keller's reagent to get better difference. The examples were 

imagined on various amplifications (50X, 100X) to 

demonstrate the nearness of reinforcement and its dispersion 

on the metal matrix. The microstructures of the considerable 

number of tests i.e. as cast, 3, 6, and 9 wt. % of B4C are 

appeared in Figures. In the present work, an endeavor has 

been made to plan Al-2014 aluminum combination matrix 

composites with miniaturized scale measure B4C particles by 

blend throwing technique consolidated with preheating of the 

fortifying particles. The checking electron magnifying 

instruments s of as cast Al-2014 composite and Al-2014 

combination fortified with 0, 3, 6 and 9 wt. % of B4C are 

appeared in figure 1 and 2 a-e separately. Optical 

micrographs used as Al-2014 mix composites revealed the 

uniform dispersal of B4C particulates in the matrix, and no 

void and discontinuities were viewed. Fundamental giving 

defects such a part as porosity and shrinkages were not found 

in the micrographs. There was a not too bad interfacial 

holding between the B4C particles and Al-2014 compound 

matrix. 

Figure 1 and 2 a-d showing the scanning electronic 

photographs of as cast Al-2014 alloy (a) and B4C reinforced 

composites. Figure (b) showing 3 wt. % B4C reinforced 

composites and figure 2 c, d and e showing scanning electron 

micro photographs of 3, 6 and 9 wt. % B4C particulates 

reinforced composites respectively. From the scanning 

electron photographs, it is revealed that there is uniform 

distribution of secondary phase particulates in the Al-2014 

alloy matrix. All the photographs showing the good 

interfacial bonding between the B4C and Al alloy matrix, 

which further enhances the properties of Al-2014 alloy. The 

cases used in Al-2014-9 wt. % B4C composites, there is more 

particulates in the Al-2014 matrix, which shows good 

castability and wettability of Al-2014 alloy with ceramic 

reinforcements. 

 
Fig. 1: (a) as cast Al2014 alloy (b) Al2014-3 wt. % B4C 

composite 

 
Fig. 2: (c) Al2014-6 wt. % B4C composite and (d) Al2014-9 

wt. % B4C composite 

B. Evaluation of Hardness 

The hardness of cast Al-2014 and Al-2014-B4C composites 

containing (0, 3, 6 and 9 wt. %) are assessed utilizing ball 

indenter at a connected heap of 250kgf with abide time 30secs 

for each specimen at various areas. It can be watched that the 

hardness of the composite is more noteworthy than that of its 

cast matrix; the charts likewise show that the hardness is most 

extreme with the expanding wt. % resulting in B4C. It is 

shown from the figure 3 shows increment in the hardness as 

the B4C reinforcement substance is included. This increase in 

the hardness is due to hardness of the B4C particles, which 
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being hard dispersed contribute to the hardness of the 

composite as they act as barriers to the movement of 

dislocations within the matrix. The B4C particles being harder 

than the matrix metal which cause increase in the hardness 

from 74.8 BHN to 90.4BHN for 9 wt. % of B4C composites. 

The results obtained and the observations made are consistent 

with the results of other workers. Increased in the hardness of 

composites reinforced with hard particles has been reported 

by several workers [20]. 

 
Fig. 3: showing hardness of Al-2014-B4C composites 

C. Evaluation of tensile properties and Ultimate tensile and 

yield strength 

Figure 4 demonstrate a definitive rigidity and yield quality 

estimations of Al-2014 alloy and B4C strengthened 

composites. The change in rigidity of the composites might 

be ascribed to the way that the filler B4C has higher quality 

because of the better holding and uniform scattering of B4C 

particulates in base matrix. In the present case, the expansion 

in UTS and yield quality of the composites example is clearly 

because of the nearness of B4C particles which bestow quality 

to the matrix alloy, giving more imperviousness to the 

composite against the connected pliable burdens. The 

increment in UTS is like the outcomes gotten by another 

examiner, who ascribed the enhanced quality to the 

simultaneous and commonly intelligent impacts of lingering 

stresses produced therefore of the natural contrasts in the 

warm development coefficient between the constituents of 

the composites [21], and to compelled plastic stream and tri-

axility in the delicate and malleable alloy matrix as a result of 

the nearness of delicate molecule reinforcement. The quality 

properties of the metallic materials fundamentally rely on 

upon the miniaturized scale auxiliary capacity of the alloy to 

oppose dislodging movement. Increment in quality by an 

opposing relocation can be achieved by various instruments 

like incorporation or scattering of reinforcing particles in the 

alloy. However, the outcomes got are conversely with those 

of V Auradi, who have observed an expansion in the UTS of 

the composites with expanding particles content due to 

interface holding between the particles and the matrix. 

Promote the impact of graphite on elasticity in the present 

work likewise demonstrates the expansion in a definitive 

rigidity. This expansion in UTS might be because of the 

graphite particles going about as hindrances to separation in 

the microstructure. These outcomes are as per those gotten by 

Pillai, who revealed comparative discoveries. The 

explanation for increment in the elasticity contributed by 

graphite is expected its precious stone structures which are as 

carbon layers, consequently it is frail in shear and ordinary 

load, however because of the solid hub stack conveying limit, 

which goes about as an imperviousness to the ductile anxiety. 

The results of the tensile tests at room temperature 

are shown in the results with the different weight % of B4C 

particulates. From the results it is recognized that the yield 

strength (YS) and ultimate tensile strength (UTS) is increases 

with an increase in the total percent weight fraction of 

reinforcement particles.  

 
Fig. 4: Showing the yield strength of different composites 

prepared under study. 

D. Compression Strength 

A majority of parts of structures, machines or devices are 

invariably subjected to uniaxil compression load. The 

behavior of a material under simple uniaxial compression is 

called compression behavior. The test performed for this 

purpose is referred to as compression test. 

Among the various mechanical testing, compression 

testing is one of the most important and widely used one. 

Man. One can obtain important information concerning the 

materials ductile properties, the character and extant of plastic 

deformation, ultimate strength and toughness. The response 

of materials to other type of loading can sometimes be 

explained or predicted on the basis of their behavior under 

simple compression. So much information can be obtained 

from a single test justifies its extensive use not only in 

engineering materials research but also in engineering 

industries for quality control and design purpose. Different 

materials respond differently to uniaxial compressive forces. 

 
Fig. 5: showing the compression strength of different 

composites prepared under study. 

Figure 5 shows the compression strength of Al-2014 

alloy and various wt. % of B4C composites. From the graph 

as weight percentage of B4C reinforcement increases from 0 

to 9 wt. %, there is increase in compression strength. This 

increase compression strength is mainly due to high 

compression strength of ceramic particulates [25-27]. The 

compression strength of Al-2014 alloy increased from 

582MPa to 803MPa by adding 8 wt. % of B4C particulates in 

the matrix. 
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IX. CONCLUSION 

The present study on “Processing and Mechanical 

characterization of Al-2014-B4C aerospace composites", has 

prompted taking after conclusions: The method used like Stir 

casting technique is successfully adopted in the preparation 

of Al-2014-B4C composites. The EDS and Scanning Electron 

Micro photographs revealed the uniform distribution of B4C 

particles in the Al-2014 alloy matrix system. The hardness of 

Al-2014 alloy increased by increasing the wt. % of B4C 

particulates.The ultimate tensile strength and yield strength 

increased with the increase in B4C content. The strength 

improvement of composites can be attributed to the good 

bonding between the matrix and reinforcement material. 

Stress versus Strain plots revealed the Al-2014-3 wt. % B4C, 

Al-2014-6 wt. % B4C and Al-2014-9 wt. % B4C composites 

shown higher stress values compared to as cast Al-2014 alloy. 

Compression strength of Al-2014-3 wt. % B4C, Al-2014-6 

wt. % B4C and Al-2014-9 wt. % B4C composites more than 

that of unreinforced Al-2014 alloy. 
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