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

JETIRBZ06076 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 489 
 

Effect of Hot Rolling on Mechanical Properties of 

Aluminum Metal Matrix 

 
MadanKumar1, Mazen Muzammil Shariff2, Mohammad Vasi Uz Zaman Shaik3, Mohammed Afrid4, Shanawaz Patil5 

 

1,2,3,4, U G Students, School of Mechanical Engineering, REVA University, Bangalore. 
5Assistant Professor, School of Mechanical Engineering, REVA University, Bangalore. 

 

Abstract: 

In the present scenario, the need for engineering materials with technological importance for the production of lightweight materials 

has led to a development of composite materials in the aerospace (air vehicle) field as well as automotive industry with numerous 

possibilities for vehicle weight reduction. Metal Matrix composites are one of the important innovations in the development of 

advanced materials. Among all the various metal matrix materials, aluminum and its alloys are widely used in the development of 

the MMC’s. This paper exhibits the impact of moving on Al 7075 compound strengthened with various level of normally happening 
Aluminium silicate as fortification. The as cast composites were exposed to hot moving as an optional procedure in manufacture of 

Metal Matrix Composites (MMC's). A far-reaching study was made on the properties of MMCs after hot moving procedure. The 

microstructure think about uncovers the impact of hot moving on Al MMC the homogenization has improved the example properties 

by expelling isolations. The rate increment in UTS is 20.87% when contrasted with hot moved Al7075 composite without 

fortification. 

Index Terms: Al7075, Metal Matrix Composites, Microstructure, Hardness, UTS 

 

1. INTRODUCTION: 

 

The composites have acquainted an unprecedented smoothness with the plan designing, in cognizant society. The properties of the 

grid material can be improved by joining various sorts of fortifications, for example, filaments, bristles and particulates. A molecule 
strengthened composite will likewise be increasingly successful in accomplishing the isotopic properties for the materials Therefore, 

the expression "composite" comprehensively alludes to a material framework which is made out of a discrete constituent (support) 

dispersed in a nonstop stage (lattice), and which drives the recognize qualities from the properties of its constituents, from the 

geometry and design of the constituents, and from the properties of interfaces between the diverse constituents. In ongoing years, 

there has been an enthusiasm for consistently and intermittently fortified MMC's in the manner that these show high quality, light 

weight and high solidness properties over traditional amalgams. MMC's when all is said in done comprise of no less than two 

segments, to be specific lattice and the support. Network is for the most part an amalgam and the fortification are typically clay. 

The recognition of a MMC from a composite is that, in a compound, the second stage and the network amalgam is combined. In 

light of the distinctive physical properties of the support, a couple of points of interest of MMC's over ordinary composites are the 

blend of high quality, high versatile modulus, high strength and effect obstruction, high surface toughness, high electric and warm 

conductivity.  

 
Aluminum network composites (AMCs) are potential materials for different applications because of their great physical and 

mechanical properties. The expansion of fortifications into the metallic grid improves the solidness, explicit quality, wear, creep 

and exhaustion properties contrasted with the ordinary designing materials. Lately, there has been an enthusiasm for consistently 

and spasmodically fortified MMC's in the manner that these display high quality, light weight and high firmness properties over 

traditional composites. MMC's all in all comprise of no less than two segments, specifically grid and the fortification. Grid is for 

the most part a compound and the fortification is generally fired. The recognition of a MMC from a combination is that, in a 

compound, the second stage and the lattice composite is combined. On account of the diverse physical properties of the support, a 

couple of focal points of MMC's over customary compounds are the blend of high quality, high flexible modulus, high strength and 

effect obstruction, high surface sturdiness, high electric and warm conductivity. Aluminum and its combinations are generally 

utilized in the advancement of the MMC's. A standout amongst the most regularly utilized aluminum amalgams for auxiliary 

applications is Al 7075, because of its alluring far reaching properties, for example, low thickness, high quality, malleability, 
strength and protection from weakness. It has been widely used in flying machine auxiliary parts and other profoundly focused 

basic applications. Aluminum strengthened with traditional fired materials, for example, SiC/Al 2O3 are step by step being 

actualized into the creation of cylinders, barrels, motor squares, brakes and power transmission framework components in car 

industry [19].  

 

Since Aluminium silicate is normally happening mineral to lessen the expense. Thus, an endeavor has made to do the venture on 

normally accessible material like Aluminium silicate as support, and impact of moving on Al 7075 MMC.  

 

The target of the examination is to create a composite material which is to be utilized as an amalgam wheels in car vehicles. The 

MMC incorporates two metals which incorporates aluminum, and Aluminium silicate. Aluminum is picked in view of its better 

quality than weight proportion. Aluminium silicate picked on account of its remarkable properties, for example, high hardness and 
quality. The manufacture of composite material is done through blend throwing technique. Further microstructure investigation is 

led, so as to demonstrate the scattering of the Aluminium silicate with the Al 7075. Impact of hot moving on properties of Al MMCs 

were contemplated. 
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Amandeep Singh Bhui et al [1], In this investigation, Aluminum amalgam 7075 was chosen as example for examining the different 

testing results on its mechanical properties after warmth treatment. The reason for warmth treating is to dissect the mechanical 

properties of the Al 7075 composite, for example hardness, Yield quality, elasticity and effect obstruction. In the present 

examination, chose tests were heat-treated by hoisting the temperature to 480°C for 2 hours and afterward extinguished in various 

mediums so as to explore the impact on the mechanical properties of the Aluminum 7075 compound. The progressions in 

mechanical conduct when contrasted with untreated examples were explored as far as changes in elasticity, hardness and effect  

quality. Results demonstrated that the mechanical properties of Aluminum 7075 combination can be improved by modified warmth 

treatment for a particular application. 

 

Ankit Kumar K et al [2], The aluminum compound exploits „strength to weight ratio‟ and consumption properties over other 
basic component, for example, steel and its amalgams. The changed mechanical properties are accomplished in aluminum amalgam 

by utilizing distinctive fortifying systems, for example, age solidifying and so forth. The great mechanical properties are clarified 

by uncovering the microstructure of comparing composite and halfway stage mixes amid development of relating combination. 

Henceforth investigation of microstructure and their effect on mechanical properties is fundamental. In the present audit paper the 

microstructure of aluminum composites arrangement are clarified and their accentuation on the mechanical properties are examined. 

Thusly, the examination hole and the progression of research fields are uncovered for further improvement. In the wake of 

contemplating and surveying a few research papers about general aluminum amalgams we find that, a nearly high examination is 

accomplished for 2XXX, 6XXX and 7XXX arrangement aluminum composites. These combinations are commonly utilized for 

high solidarity to weight proportion. Remaining composites are considered enemy accomplishing diverse sort of prevalent 

mechanical properties like formability, ease, cast capacity etc. 

 
H.B.Bhaskar et al [3], In this paper creators have researched the Tribological properties of Al 2024 amalgam. Al2024-Aluminium 

silicate composites were manufactured by fluid metallurgy course by differing the weight level of fortification from 0 to 10 wt.% 

in ventures of 2 wt.%. Dry sliding wear tests were directed to test the wear conduct of Al2024 amalgam its composites. Their 

outcomes showed that the wear rates of the composite were lower than half of the lattice amalgam and grinding coefficient was 

least when contrasted with solid compound. Further Aluminium silicate particles as fortification improved Tribological qualities. 

The procedure of factorial plan of components have been exhibited in to anticipate the hardness conduct of produced composites. 

 

Raghavendra N et al [4], In this work Hybrid Metal Matrix Composite have been created utilizing blend throwing process for 

improving the Wear Behavior at lower cost. The silicon carbide (SiC) as one of the fortifications utilized with 3% weight division 

and Alumina (Al2O3) as the real support in 3%,6%,9% &12% weight portion. Al7075 has been considered as the network material 

by mix throwing process the mixture metal framework composite can be grown viably. The porosity can be diminished by steady 

blending, keeping up the ideal soften temperature and utilizing sand form. Uniform circulation of the particulate and isotropic 
property of the composite can be gotten my dissolve temperature of 750°C and blending by the alumina stirrer until pouring the 

liquefy. The thickness of the composite material is half of the customary material and it increments with expansion of artistic 

material. Wear rate found to increment with increment in burden and sliding separation. Measure of sport diminishes at higher 

speed than at lower speed of the plate. The weight part of the composite impacts the wear obstruction as the weight portion builds 

the sport decreases. The expansion of SiC as auxiliary artistic diminishes the coefficient of grinding there by decrease in the clamor 

and vibration amid the movement. The expansion of SiC additionally impacts the decrease in commotion and vibration because of 

decrease in grinding power. 

 

 

2. Experimental details: 

 
Aluminium silicate particles which is naturally occurring mineral and having the formula (Be3Al2 (SiO3)6) was used as the 

reinforcing agent, while Al7075 alloy has been used as the matrix. For the preparation of the composite, stir casting route was 

adopted as described in present studies. The temperature of the furnace is maintained between-825-8500C. Preheated aluminum 

Silicate are added to the melt when the stirring is in progress. Stirring is continued for about 15 min after addition of aluminum 

Silicate for uniform distribution in the melt. Castings are prepared by pouring the melt into preheated moulds of cylindrical shapes. 

Hot rolling method has been used in the present study. The cast specimens were homogenized at 300°C for 3hr in muffle furnace 

and then hot rolled in a rolling machine at the same temperature in an average of 15 passes to obtain a reduction of 35%. Micro 

structure of the rolled specimen is observed. Hardness test was conducted on the specimen using micro Vickers hardness apparatus 

(Model: VH1102). Tensile test was conducted using computerized tensometer (MODEL: PC 2000). 
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3. Results and discussions: 

 

3.1 Microstructure:  

 

From the below figures 1(a-b) it demonstrates the impact of hot moving on Al MMC the homogenization has improved the example 

properties by evacuating isolations. Little grains began to frame homogenizing the examples, after hot rolling small scale isolation 

is low along the transverse bearing. Twisting improves the strength in grain measure and negligible porosity, which prompts balance 

out the properties along the length.  

 

                
 

Fig.1 (a-b) Microstructure of Al7075+4% Aluminium silicate after Hot Rolling (200x, 500x) 
 

3.2 Tensile: 

 

The below graph represents the ultimate tensile strength Vs varying weight percentage of reinforcement. From the test results it is 

inferred that the effect of hot rolling on Al MMC the homogenization has improved the tensile strength by removing segregations. 

The improvement in tensile strength of the hot rolled composites with increased content of reinforcement. The matrix deforms 

plastically to accommodate the smaller volume expansion of the reinforcement particles which leads to decrease in residual stresses 

and increase in yield strength. Small grains started to form homogenizing the specimens, after hot rolling micro segregation is low 

along the transverse direction. 

 
Fig.2: Ultimate Tensile Strength Vs Wt.% of reinforcement 
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3.3 Hardness: 

 

It is seen from the Fig.2 that in hot moved conditions, the hardness of Al7075 composites increment with expanded substance of 

the fortification. Be that as it may, for the given fortification, hot moved composites have higher hardness. The homogenization has 

improved the example properties by evacuating isolations. Little grains began to shape homogenizing the examples which will 

improve the small-scale hardness. The improvement in the hardness of the composites with expanded substance of support might 

be for the most part credited to the higher hardness of the fortifications. The network misshapes plastically to oblige the littler 

volume development of the fortification particles. Upgrade in separation densities results in higher protection from plastic 

disfigurement, prompting improved hardness. 

 
Fig.3: Hardness Vs Weight percentage of reinforcement 

 

4. Conclusion: 

 

1) The developed composite is successfully subjected to hot rolling process which has significant impact on mechanical and 

tribological properties. 

2)  The microstructure study reveals the effect of hot rolling on Al MMC the homogenization has improved the specimen 

properties by removing segregations. Small grains started to form homogenizing the specimens, after hot rolling micro 

segregation is low along the transverse direction. Deformation improves the stability in grain size and minimal porosity, 

which leads to stabilize the properties along the length.    
3)  The ultimate tensile strength achieved is 326.1 and 349.26 MPa for the 2 and 4 wt.% of Aluminium silicate respectively. 

4)  The micro Vickers hardness value achieved is 122.56 and 135.63 HV for 2 and 4 wt.% of Aluminium silicate respectively. 
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