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Abstract :Now a day, Aluminum 7075 plays basic part in industries namely aerospace, marine and automotive. 

The study involves evaluation of microstructure; drilling, mechanical properties for Al7075 reinforced with 

varying MgO content of 1%, 2%, 3% prepared from stir casting technique were investigated for showing the 

cause of reinforcement on drilling, mechanical properties for composite. Al7075 and reinforced composites of 

MgOwith 1%, 2%, 3% samples were examined for hardness, , Elongation behavior. Results revealed that 

uniform circulation of particulates in matrix structure with great bonding matrix and reinforced materials. 

Al7075 reinforced with 3% MgO displays high bending strength, hardness.  

1. INTRODUCTION 

 

COMPOSITE MATERIALS  

 

 Composite material combines chemically distinct two-more materials with different properties. There are two phases one 

is matrix, other is reinforcement. These two phases combine together to provide unique properties.   

Ex: Cement, fiber glass, Concrete, Wood so on.  

 

 

CLASSIFICATION OF COMPOSITE MATERIALS  

 

1. Matrices. 2. Reinforcements  

MATRICES  

 

Matrix is Composite component which surrounds, hold the reinforcement, provides rigidity, shape to composite structure. 

Even it Protects dispersed phase at raised temperatures. It also shares load with dispersed phase. 

Ex. Thermoplastic or thermoset, epoxy, phenolic resin.  

(a)METAL GRID COMPOSITES (MMC)   

Metal grid Composites would commit up of a metallic grid also a scattered ceramic.  

(B)CERAMIC GRID COMPOSITES (CMC)   

Ceramic grid Composites, produced dependent upon of a ceramic grid furthermore installed fibers for other ceramic 

material.  

(C)  POLYMER GRID COMPOSITES (PMC)   

Polymer grid Composites are aggravated of a grid from thermoset furthermore installed glass, carbon, steel or 

Kevlar fibers.  

 

REINFORCEMENT 
 

The support material may inserted under a grid. The support doesn't dependably serve a purely structural undertaking 
(reinforcing the compound), utilized with progress physical properties for example, wear resistance, rubbing coefficient.   

Reinforcing material serves to carry load, Provide structural properties to the composite. It can be in form of particles or 

flakes or fibers.  

Ex. Glass, Carbon or particles  
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ADVANTAGES OF COMPOSITE MATERIAL  

 

1. Higher directional mechanical properties   

2. Higher weariness persistence.   

3. Higher sturdiness over pottery and glasses.   

4. Flexible and customizing by outline.   

5. Simple on machine.  

 

METAL MATRIX COMPOSITE   

MMCs usually consist of low-density metal, like magnesium or aluminium, reinforcing done with fibers or particulates 

of ceramic material, like wise silicon graphite or carbide. When comparison done with unreinforced metals, MMCs 

displays high specific stiffness, strength, great wear resistance, high working temperature.MMC provides opportunity to 

apply these properties for particular application. MMCs rely upon aluminum, magnesium, titanium reinforced with 

silicon carbide, alumina (MgO), carbon, alternately graphite.  

 

CLASSIFICATION OF MMCs 

MMCs are arranged under three expansive classifications relying upon those perspective proportions of the reinforcing 

stage. These classes would characterize as:   

1. Constant fiber-reinforced composites.   

2. Spasmodic or short fiber-reinforced composites.   

3. Particle-reinforced composites.  

 

PROPERTIES OF MMCs 

 

      Important Properties for MMCs are summarized:  

 

1. High strength/density proportions.  

2. High stiffness/density proportions  

3. Superior wearness split imperviousness   

4. Preferred raised temperature properties  

5. Bring down coefficients for warm development.  

6. Finer wear safety  

 

ADVANTAGES OF MMCs 

 

1. Higher temperature proficience.   

2. Fire safety   

3. Higher transverse firmness Further more quality.  

4. No dampness absorption.  

5. Higher electrical and warm conductivities.  

6. Better radiation safety.   

7. Fabric capability from claiming whisker and particulate-reinforced MMCs for accepted metalworking supplies.  
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DIS ADVANTAGES OF MMCs 

 

1. Higher cosset for a few material frameworks.   

2. Moderately adolescent innovation.   

3. Restricted administration Practice.  

ALUMINIUM 7075  

 

Aluminum intensify 7075 to be a aluminum alloy for zinc to be primary alloying part. It will be strong compare to steels, 

besides have good fatigue strength, machinability. Al 7075 alloy’s incorporates 2. 1 to 2. 5% Mg, 1. 2–1. 6% Cu, 5. 6–6. 

1% Zn, in addition under an extensive percent starting with silicon, iron, manganese, titanium, chromium. It is fabricated 

with many tempers, precisely to which would 7075-T6, 7075-0, 075-T651.   

Al 7075 used in automotive, transport usage, marine, aviation application. Due to high strengthdensity ratio, it is light 

weighted hence desirable in other fields.   Rock climbing tools, in line skating-frames, glider airframes, bicycle 
equipments, so on, made from Al 7075. Due to thermal properties, low density, high strength, highly polished, Al 7075 is 

used for mold tool production.  

 

2  OBJECTIVES OF PROJECT WORK  

 

1. Will procedure the suggested metal grid composites utilizing mix throwing strategy to diverse weight % 

reinforcements.   

2. To get ready test examples as stated by ASTM principles.   

3. Should assess essential mechanical properties from claiming test examples in static load.   

4. Should examine those microstructure also concoction arrangement of the example eventually perusing SEM.   

3  METHODOLOGY 

 

 

Aluminum 7075 as grid material with density 2. 810 g/cm³. The choice of material is taken from those audit of literature 

review. Aluminum 7075 need a secondary strength-to-density proportion contrasted with different arrangement for 

aluminum compound. Those reinforcements would also fundamental and composites here we have made Magnesium 

oxide (MgO) as reinforcements for changing weight rate of 1%, 2% and 3% separately.  

 

Combined alumina (produced after melting- re-crystallizing) will be identical in physical, chemical properties like natural 
corundum. Alumina is hard material, the hardness of MgO   exceeded   by diamond, synthetic substances like 

carborundum, silicon carbide. This property for alumina makes it to utilize for abrasive material. Alumina has melting 

point higher than, 2000°C, thus helpful to use in refractory - as linings for special furnaces. The chemical, mechanical, 

electrical properties of MgO (99.7% purity) make it useful for industries like ceramic industry.  

 

The compositions of Al7075 are demonstrated in below table.  

 

 

 The demonstrates arrangement for grid Al7075 with MgO as support. Specimen-1 is a base Al7075 alloy, where as other 

specimens in 2, 3, 4 is blended with MgO with respect to 1%,2%, 3% separately.  

The composition is taken according to the density, strength of material. If the composition are high then there will be a 

formation of excess slag, the density will be high and the material become brittle it will fail suddenly.  
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IV. RESULTS AND DISCUSSION 
 

4.1  MICRO STRUCTURE  

 

Composites properties rely on upon the microstructure interface aspects between reinforcements also grid. Fig.4.1, 4.2, 

4.3, 4.4 demonstrate those SEM microstructures from claiming 0%, 1%, 2%, 3 wt. % MgO fortified MMCs separately. 

From morphological review, grouping nonhomogeneous dissemination of MgO-Al7075 grid observed, because of those 

variety from claiming contact occasion when between MgO particles, liquid Al7075 throughout composites preparing. 

Non homogenization about MgOparticles in Al7075 grid might be watched in the microstructure from claiming 1 wt. %. 

A few spots in Al7075 grid might be distinguished without MgOreinforcing particles. Porosities were watched on the 

whole microstructures. This could have been on account at MgO particulates included in mix throughout molding.  

 

 
 

                                            Fig SEM photography of Al 7075                        Fig SEM photography of Al 7075 +1 % MgO 

 

 

 

 

 

 

 

 
Al7075 +2 % MgO                                                                 Al7075+3% MgO 
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4.2  HARDNESS 

 

Hardness on casted components are carried on Rockwell hardness testing machine. Hardness evaluates interface holding 

caliber of Al7075-MgO composites. Chart shows outcome of Rockwell Hardness test.  

 

 

 

 

 

Table indicates the Rockwell hardness for Al7075 for varying wt. % for MgOreinforcements. Table reveals adding MgO 

particulates to Al7075 grid composites enhance hardness for MMCs, when compared for unreinforced Al7075.  Rockwell 

hardness value for unreinforced   Al7075 is 57. 4, hardness will increments by adding MgO substance, maximum hardness 

obtained is 61. 3 for 3 wt. % MgO fortified MMC.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS  

ROCKWELL HARDNESS 

Al 7075 + 0% MgO                      57.4 

Al 7075 + 1% MgO                     57.7 

Al 7075 + 2% MgO                     60.3 

Al 7075 + 3% MgO                     61.3 
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 4.3 TENSILE STRNGTH 

 

 

The above Table illustrates tensile test report for base alloy Al7075 and reinforcement of MgO having 1%, 2%, 3% with 

Al7075. The results are obtained, such as peak load, yield stress, elongation, tensile strength.   

The different results are obtained for different specimen compositions. The maximum tensile strength is 259.1 for 

specimen-4 for the composition of Al7075+3%MgO and the minimum tensile strength is 220.5 for specimen-1 

(Al7075+0%MgO).  

 

 

 

 

 

 
Specimen 

 
Peak load 

(KN) 

 

%Elongation 

 
Yield Stress 

(MPa) 

 
Tensile Strength 

(MPa) 

 
Al7075 + 0% MgO 

 
6.2 

 
3.7 

 
195.586 

 
220.5 

 
Al7075 + 1% MgO 

 

 
15.01 

 
11.91 

 
199.79 

 
233.45 

 
Al7075 + 2% MgO 

 
15.84 

 
11.77 

 
201.20 

 
241.20 

 
Al7075 + 3% MgO 

 
17.02 

 
10.53 

 
210.3 

 
259.1 
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4.4  BENDING STRENGTH 

 

Flexural strength, otherwise called twist strength, or crack strength, a mechanical parameter to fragile material, will be 

characterized by material's capability with oppose deformity under load.   

 

Test system for leading those tests typically includes an specified test apparatus for a UTM. The example will be set 

ahead two supporting pins an set separation separated furthermore an third stacking pin will be brought down starting 

with over during a steady rate until example disappointment.   

 

 
 

Table  indicates the esteem about crest load to three side of the point bowing for base metal Al7075 also strengthened 

MgO for changing wt%. Those outcomes show that MgO will Al7075 base compound enhances the quality of top load. 

The table indicates that Al7075-MgO with 3% provides for most noteworthy top load quality.  

 
specimen 

 
Max. Bending load in N 

 
Max. Bending Strength in MPa 

Al7075 + 0% MgO 

 
 

12960 
 

438.20 

Al7075 + 1% MgO 

 
 

13000 
 

439.56 

Al7075 + 2% MgO 

 
 

13110 
 

443.28 
Al7075 + 3% MgO 

 
 

13320 
 

450.38 
 

 

 The flexural strength (bending strength) formula is given by  

 

 

Where, σ = flexural strength M = Bending Moment = 

(P*L)/4 y = Distance from the neutral axis = t/2  

I = Moment of Inertia = (b*t3) /12  

 

 

 

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                               www.jetir.org (ISSN-2349-5162) 

JETIRCD06008 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 50 
 

Where, P = load applied by the testing machine;  t = 

thickness of the specimen = 13 mm;  b = breath of 

the specimen = 21 mm  

L = span length = 80 mm  

 

Sample calculation: Al7075+0%MgO  
 

 

 

 

 

 

 σ  = 438.20 N/mm2 
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4.5 COMPRESSION STRENGTH 

 

 

The above Table illustrates compression test report for base alloy Al7075 and reinforcement of MgO having 1%, 2%, 3% 

with Al7075.  

The different results are obtained for different specimen compositions. The maximum compression strength is 686.3 for 

specimen-4 for the composition of Al7075+3%MgO and the minimum tensile strength is 580.85 for specimen-1 

(Al7075+0%MgO).  

 

 

 

 

4.6CHIP FORMATION  

 

Fig. indicates photographs of scanned electron microscope about chip forms generated throughout the penetrating of Al7075 

grid compound composite examples. Chip shaping will be impacted eventually by pliability, morphological also machining 
aspects for example, speed for cutting also feed. Those chipped structures would extra confirmation identified with those 

fractural work surface reviews, micro structural aspects, worked surface viewed subsequently penetrating methodology. 

During MMCs working, deformations of chips through shear area and accumulation of stress happen due to vicinity of tough 

particles. Those chips of 6 wt. % MgO composite example exhibited a smooth sparkly surface, for more amazing pliability 

over the aluminum grid compound.wt. % MgO composite example exhibited a smooth sparkly surface, for more amazing 

pliability over the aluminum grid compound.  

 

 

 

 

 

SPECIMEN 

 

COMPRESSION STRENGTH 

IN MPa 

Al7075 + 0% MgO 

 

580.85 

Al7075 +1% MgO 

 

591.85 

Al7075 +2% MgO 

 

662.5 

Al7075 +3% MgO 

 

686.3 
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SEM Photograph of chip surface of AL7075SEM Photograph of chip surface of AL7075+1% MgO 

 

 

 

 

 

 

 

 

 

 
 

SEM Photograph of chip surface of AL7075+2% MgOSEM Photograph of chip surface of AL7075+3% MgO 

 

 

5.CONCLUSION  

 

Investigation of Al7075-based MMCs strengthened for1%, 2%, 3% wt. % MgO, were adequately made using stir casting 

process. The individuals affects around MgO, mechanical, drilling properties to Al7075 were investigated. The 

individuals test discoveries are summarized underneath.   

 

• The SEM micrographs of composite examples demonstrates that the individuals MgO particulates are 

uniformly conveyed altogether those composite structures have interfacial bonding exists the matrix and those 

reinforcements.   

• Hardness, elongation were influenced by those support particles utilized within the MMC. The most noteworthy 

TRS, hardness, elongation were attained for those Al7075- 6 % wt MgO composite material. Those 3% MgO 

particles improved ductility for Al7075 matrix, expanded flexural strength. Al7075-3% wt MgO composite reveal 

bad mechanical properties contrast with other materials. 

 

• Chip formation was affected by mechanical & morphological properties of work materials.  
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