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ABSTRACT 

In the current Years, the worldwide requirement for less cost, superior and astounding 

quality fabricates has because of a move in research from Monolithic to composite material. 

In the event of MMCs aluminum metal framework composite because of high quality to 

weight proportion, minimal effort and great wear protection are generally created and 

utilized as a part of auto mobile and marine application. In the flow research work, the 

Alumunium – magnesium – silicon carbide composite (Al 5% Mg 12% Sic) were created by 

utilizing a stir casting procedures and concentrated for tribological, Aging and corrosion 

properties. The wear conduct of composite is inspected at room condition at four different 

burdens, 50 to 80 N and with shifting sliding velocity i.e 100, 200, 300, 400, 500, 600, 700 

rpm directing on the pen on plate tribo-meter hardware then the created part was 

arrangement treated at a temperature of 250⁰ C for 1 hour and after that matured at 

different temperatures, for example, 130⁰ C, 160⁰C, 190⁰C and to 240⁰C to consider the 

aging normal for the segment.  

Key words: Aging, pitting corrosion, Steady state test. 

I. INTRODUCTION 

The progress of composite materials has 

change into a key defining moment in the 

recorded setting of science and 

improvement as it allows the synergizing 

of clear properties of its fixings, 

specifically the help arrange and the mass 

matrix stage and smothers the deficiencies 

of each of them. The composite materials  

 

in light of metals and their mixes which 

are named as metal matrix composites 

(MMCs) have balanced wide research 

wherever all through the world amidst the 

previous 20 years as they are observed to 

be fitting contender materials for central 

and mechanical applications in flight 

section, marine portion, assurance territory 
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and general building applications. The 

astounding furthest reaches of MMCs to 

join the help (generally ceramic material) 

properties (high gauge and versatile 

modulus) with that of the metallic stage 

(high flexibility and toughness) impacts 

them to fit for bearing higher weight and 

shear loadings other than supportability at 

raised temperatures [1].  

The utilizations of AMCs joins equips and 

stopping mechanism in automobiles, fuel 

get to gateway covers and ventral sharp 

edges in automobiles, golf club shafts, 

bicycle plots, track shoes in military tanks, 

flywheels, ice hockey sticks, Cryostats, 

rocket turbine lodging, rocket nose tips, et 

cetera. AMCs with fortress as particles are 

getting significance because of their 

isotropic properties when differentiated 

and fiber and stubble strongholds which 

indicate anisotropic mechanical properties. 

These particulates strengthened metal 

matrix composites (PRMMCs) 

demonstrate fantastic, hardness, and wear 

and erosion insurance. They have 

otherworldly plastic keeping potential than 

fiber and stubble reinforced composites 

which thusly lessens their as SEM 

(Scanning Electron Microscopy) charging 

cost. The properties of PRMMCs rely 

upon the size and properties of the 

strengthening particles, between molecule 

scattering, and molecule matrix interface 

condition and shape and volume division 

of the molecule [2].PRMMCs can be made 

through an arrangement of as SEM 

(Scanning Electron Microscopy) bling 

courses, for instance, powder metallurgy, 

dispersion holding (solid state getting 

ready), blend tossing, mollify infiltration, 

spray testimony (fluid state dealing with) 

and in-situ taking care of methods.  

1.1 Tribology 

Tribology grouping is gotten from a Greek 

word "tribos" infers rubbing. Tribology or 

wear is the science and development of 

interfacing or contact surfaces in relative 

development and the practices related 

thereto; their framework, rubbing, oil and 

wear. 

The economic aspect of Tribology: 

 It has been assessed that 30% of 

the imperativeness made in the 

mechanical parts of the world is 

consumed finally in friction 

frames.  

 In significantly industrialized 

countries like England, Japan or 

the republic of Germany, some 

$2,000 million for every annum 

are lost in light of wear shapes.  

 Notwithstanding the likelihood 

that these figures are taken as 

offensive appraisals, they 

unmistakably exhibit the centrality 

of Tribology for insurance of 

essentialness and materials [3].  

Significance of Tribological ponders:  

 Tribological depiction is, in like 

way, fundamental for extending 

material life and execution. 

Especially in the fields of flying, 

auto and tooling, where 

frustrations from contact and wear 

can be cataclysmic.  

 Tribology is central in forefront 

hardware in which sliding and 

moving between surfaces happen.  
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 In automobiles, brakes, bolts, 

nuts, clutches, tires et cetera. 

Friction is used as a beneficial 

friction. Futile wear and friction 

occurs in beneficial vehicle parts 

like engines, cams, riggings, 

heading et cetera.  

 Friction and wear cost a great deal 

of money as imperativeness 

adversity and material hardship. It 

prompts reduce in national 

capability. Diminishing in wear 

and friction can impel singular 

satisfaction. As needs be, 

Tribology information is essential 

and tremendous for capital saving.  

 Along these lines this specific 

composite has been assessed for 

Tribological properties. 

1.2 Wear 

Wear is the underhandedness caused by a 

material surface because of the relative 

advancement with other accomplishing 

surfaces which by and large realizes futile 

material accidents. Wear can understand 

expulsion of material from either or both 

the accomplishing surfaces [4]. Wear is 

depicted as "the damage to a solid surface, 

generally including the dynamic loss of 

material, because of relative improvement 

between two moving surfaces. 

Nevertheless, to engineer points of view, 

wear can be depicted in the running with 

ways: 

 Wear is harm to the material 

surface which acknowledges "loss 

of material" from the surfaces. 

Close to material disasters, Wear 

has exchange perspectives to it.  

 As wear proposes the 

underhandedness to the 

accomplishing surfaces, wear can 

be intimated "the advancement of 

material" at first look, paying little 

regard to the way that it excludes 

material setback from the surface.  

 A third bit of wear which 

consolidates the harm to the 

surface, yet not material disaster or 

dimensional changes. An indication 

of this technique for wear may be 

by the progression of various 

frameworks of breaks at first look.  

Types of Wear 

Wear can be gathered into different sorts if 

it occurs in dry or lubed up conditions or 

sorts of wearing contacts. Dry friction, 

which is the fundamental stress without 

greases or dry condition, is described as 

the friction under not purposely lubed up 

conditions. Regardless, it is extraordinary 

that it is friction under oil by barometrical 

gasses, especially by oxygen [5].  

On the preface of sort of wearing contacts, 

wear is either: 

 Single-stage wears where one in 

number causes material expulsion 

from the sliding surface against 

which it is in relative development.  

 Multi-stage wear, where wear, 

from a solid, gas or fluid goes 

about as a transporter for an 

assistant stage that really makes 

the wear. 

A main strategy for requesting wear was 

first portrayed out by Burwell and Strang. 
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Later Burwell adjusted the course of 

action to fuse five unmistakable sorts of 

wear, to be specific (an) Abrasive (b) 

Erosive (c) Adhesive (d) Corrosive (e) 

Surface fatigue 

Abrasive Wear 

Most machine parts and sliding surfaces 

all around experience crushing wear. 

Grinding wear happens when a hard 

surface slides or rubs against a milder 

surface. As appeared by ASTM, offensive 

wear occurs because of the hard particles 

or projections that are obliged to move 

along the milder surface. Hard particles or 

severities on the harder surface cut or 

wrinkle the gentler surface acknowledging 

unpleasant wear [6]. The hard particles 

can be open on one of the sliding surfaces, 

or may have started from them two. In 

sliding wear, the testy mentalities on the 

harder surface make the wear.  

Adhesive Wear 

Adhesive wear happens when two surfaces 

are in close contact with each other. In 

Adhesive wear, a restricted holding 

happens between the solid surfaces in 

contact, which accomplishes the 

exchanging of material start with one 

surface then onto the accompanying or 

loss of material from both the surfaces. At 

any rate, this wear obliges an adjoining 

contact between the passings on solid 

surfaces. Adhesive wear accomplishes 

approach of seizures, loathsome and torn 

surfaces [7]. 

Surface Fatigue Wear 

Fatigue is the failure caused by unique 

stacking. Reiterated stacking can 

accomplish wear moreover. Thusly the 

surface wear which is an immediate 

consequence of split ascending out of 

material fatigue is depicted as surface 

inadequacy wear. An arrangement of 

small scale breaks is encircled underneath 

the material surface in view of the 

dynamic stacking [8].  

Corrosive Wear 

Corrosion is the debent SEM (Scanning 

Electron Microscopy) of a material as a 

result of some physiochemical reactions 

with the incorporating condition. 

Destructive wear might be portrayed as 

the dynamic debilitating of an unprotected 

metal surface on account of 

correspondences with the incorporating 

media, like salts, acids and gasses. Thin 

movies are framed on the material surface 

in light of particular tribo-chemical 

reactions.  

 

Erosion Wear 

Erosive wear can be depicted as metal 

expulsion in light of impingement of solid 

particles on the material surface. The solid 

particles which influence the surface are at 

some speed and thusly have force and 

active vitality. On striking the surface the 

particles disinate SEM (Scanning Electron 

Microscopy) their force and vitality to the 

material surface understanding the 

clearing of material and course of action 

of scores [9].  

1.3 Aging 

Age hardening or maturing process, is a 

glow treatment process used to extend the 
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high temperature quality or yield quality 

of flexible or malleable materials, 

including most helper and urgent 

composites of aluminum, magnesium, 

titanium, nickel and various stainless 

steels. The indispensable necessities of 

age hardening are second stage particles. 

These particles disturb or repudiate the 

advancement of dislocations all through 

the entire lattice. You can understand if 

second stage particles will quicken into 

course of action or not from the solidus 

line on the stage outline for the 

discretionary particles [10]. Physically, 

such reinforcing component can be 

ascribed both to modulus and size impacts, 

and to surface or interfacial vitality. The 

locale of hard second stage particles every 

now and again causes lattice bends. These 

lattice mutilations give result when the 

rush particles separate from the host 

molecules in estimate and crystallographic 

structure. More prominent encourage 

particles prompts a compressive 

uneasiness while tinier quicken in a host 

lattice that prompts a tensile anxiety. 

Dislocation relinquishes acquaint also 

impact a stress with field. Over the 

dislocation there is a high compressive 

anxiety appear and underneath there is a 

high tensile anxiety [11]. 

Different Aging Techniques 

Natural Aging: 

Maturing of a material, in which room 

temperature is taken as maturing 

temperature, is suggested as characteristic 

maturing. 

Artificial Aging: 

Recreated maturing of a metal matrix 

composite (MMC) is the glow treatment at 

brought temperatures up with a specific 

end goal to get the alterations in the 

mixture and mechanical properties of a 

compound on account of the moving, 

creating and casting process. Generally, 

the physical and substance properties of as 

of late moved, manufactured and cast 

metals erroneously change and settle bit 

by bit at room temperature. Counterfeit 

maturing will revive such changes more 

rapidly at raised temperatures [12].  

II. METHODOLOGY 

This area manages the purposes of 

enthusiasm of the trial strategies followed 

in this examination.  

An Aluminum-3%Magnesium-10% 

silicon carbide composite square of 

measurement 100mm x 100mm x 30mm is 

set up by mix casting course in a selection 

warming heater. Three round and empty 

cases of breadth 10mm and a stature of 30 

mm were cut from the square using an 

extremely adjusted machine for the Wear 

Experiment. Wear lead of these cases was 

examined by coordinating a couple of 

Wear Experiments on motorized Ducom 

friction and wear screen stick on-plate 

Wear Experiment machine. The 

miniaturized scale structures of the 

hurt/worn examples and the break 

morphology of the surfaces were seen 

under Stereoscope. Profilometric looks at 

were done to think about the surface 

offensiveness. By then five cases were cut 

from the essential example for the 

maturing treatment. The composite was 

game plan treated at a temperature of260 

C for 1hr and after that developed at four 
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extraordinary temperatures viz. 130 C, 160 

C, 190 C, and 240 C to analyze the 

maturing behavior of the composite. The 

small scale hardness was estimated with 

the Microvicker's hardness testing 

machine. By then SEM(Scanning Electron 

Microscopy) and XRD(X-RAY 

DEFFRACTION PATTERN ANALYSIS 

examination is done to get the unobtrusive 

components of the stages display. A cut of 

the composite example is kept in sea water 

for a month and a half (42 days) and the 

weight reduction was estimated with the 

help of an electronic estimating machine 

in every 7 days to inspect the corrosion 

direct. By then the SEM (Scanning 

Electron Microscopy) examination is done 

to get the corrosion instrument. The going 

with gives a low down framework of the 

methods taken for different tests 

Sample Preparations 

The Al-3Mg-10SiC composite has been 

made by using blend casting method. A 

modified blend casting framework for 

arrangement of the Al-Mg composite is 

sketched out using negligible exertion 

scrap Mg, using a plunger for making the 

amalgam development. A delicate steel 

chamber holder is secured with aluminum 

and used to hold the aluminum liquefies. 

A void shaft which has its stirrer sharp 

edges joined to engine and V-belt strategy 

for better blending. The plunger bar is 

attached to punctured case which holds the 

magnesium. Aluminum pieces are relaxed 

in the pot at temperature of 800oC and 

blended at 500 rpm. Magnesium turnings 

are incorporated into a relentless 

movement through the void hub. The 

magnesium is released after the aluminum 

frustrate covering liquefies and the Mg 

separates in 15 seconds. By then the 

stronghold SiC particles are incorporated 

the similar way. The condense is filled 

shape and cooled. By then tests of the 

required measurements are cut for the 

wear and distinctive tests. 

Wear Experiment 

A stick on circle Wear Experiment 

machine with a Computerized Ducom 

friction and wear screen (Model: DUCOM 

Wear and Friction co-gainful Monitor, 

TR-20-M100, Bangalore, India) is used 

for the Wear Experimenting. 
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Figure 1: Pin On Disc Tribology Equipment 

 The test is done by turning a 

counter-stand up to test plate 

against a stationary test illustration 

stick.  

 The plate, which turns is made of 

high carbon, smothered and 

tempered steel of width 130 mm 

and hardness of 70 HRC.  

 The Al-5% Mg-12%Sic illustrations 

were held stationary in the example 

holder and the regular load is 

associated through a lever 

component.  

 An electronic estimating balance 

having an accuracy level of 0.1 mg 

is used to measure the weight loss 

of the case.  

 No oil is used as test is done in dry 

conditions.  

 The cases were weighed at standard 

intervals to evaluate weight loss.  

 It was under mindful examination 

that the cases wearing in the test are 

routinely cleaned with woolen 

material so as to dodge the catching 

of wear junk and to achieve 

consistency in experiential 

methodology.  

 The tests were done by contrasting 

one among the underneath said 

parameters and keeping interchange 

parameters constants:  

 time (b) connected load (c) sliding 

speed (d) sliding distance 

Stereo microscope was utilized to break 

down the crack morphology of the well 

used surfaces of sample.  

By then the Profilometer was used to 

separate the brutality of the worn out 

surfaces of the example. 

Aging Test 

The composite examples were cleaned and 

course of action treated at a temperature 

of260ºC for a hour in the Pit Furnace (fig. 

2). They were then water quenched at 

room temperature. This was trailed by 

maturing the doused composites at 130ºC, 

160ºC, 190ºC and 240ºC for 60 minutes. 

The maturing behavior of the composite 

was inspected using SEM (Scanning 

Electron Microscopy) pictures and 

Microvicker's smaller scale hardness 

estimation. Each hardness value was the 

ordinary of no under three estimations. 

The stages encircled were also explored 

using XRD (X-RAY DEFFRACTION 

PATTERN ANALYSIS examination. 
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Figure 2 Pit Furnace machine in Metallurgical and Materials Engineering Department 

Corrosion Test 

The composite illustration is kept in sea 

water for a month and a half (42 days) and 

the weight loss was estimated with the 

help of an electronic estimating machine  

 

 

in every 7 days to mull over the corrosion 

lead. The corrosion instrument was 

inspected in different time breaks using a 

Scanning Electron Microscope (SEM 

(Scanning Electron Microscopy)) machine 

(fig. 3). 

 

Figure 3 Scanning Electron Microscope SEM (Scanning Electron Microscopy)) 

machine 

III. RESULTS 

In the first place the XRD (X-RAY 

DEFFRACTION PATTERN ANALYSIS) 
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of the sample is done to distinguish the 

stages show in the Al-5% Mg-12%Sic 

composite sample at room temperature. 

 

Figure 4: XRD Pattern of TheAl-5% Mg-12%Sic 

 

Figure 5 Optical Microscope Structure (Al-5% Mg-12%Sic) at magnification of 10X 

Wear Experiment 

Correlation between weight loss and 

sliding time of various normal loads  

The Figure 6 demonstrates the correlation 

between sliding time and combined weight 

loss at different loads, for example, 50N, 

60N, 70N and 80N and with various 

sliding speeds, for example, 100,200, 300, 

400, 500,600 and 700 rpms, leading on a 

stick on circle Tribo-meter machine. The 

mass loss was figured utilizing measuring 

hardware. The track diameter was settled  

 

 

at 90mm. The wear loss increments with 

increment in sliding speed are watched 

that the base loss at least sliding time and 

higher loss at higher sliding time. It is for 

the most part ascribed that the higher loss 

because of the coefficient friction is 

expanded at higher sliding time. It is 

another area that the connection amongst 

filler and matrix is exceptionally poor, 

with the goal that it is discovered that 

greatest weight loss. The Figure 

demonstrates the variety in wear with 

sliding time at four diverse applied loads. 
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Figure 6 Correlation between weight loss and Sliding time of various normal load rate 

as (50 N,60 N,70 N,80 N) 

Correlation between weight loss and 

normal load conduct in Tribological Test 

Experiment  

The Figure 7 and 8 portrays the correlation 

between the weight loss and typical load at 

different loads such like 50N, 60N, 70N. 

80N as a rule the sliding time increments 

wt. of the sample diminishes always which 

builds the aggregate wt. loss. In any case, 

diminishes higher sliding time wear rate. 

At first the surface shows as harsh, so the 

sliding development happens in little 

zones at the pinnacles and time to time the  

 

 

pinnacles break and the contact region is 

upgraded. So the leveling of the surface 

watches which impact is the co-effective 

of friction reductions and wear is 

additionally diminishes at the higher 

sliding time. Subsequently sliding over a 

more drawn out length of time prompts 

metal loss and perish in wear, as 

increments of load, as a result of expanded 

weight and temperature, more profound 

furrows is made. In this way, weight loss 

is higher prompting higher wear at higher 

loads. 

 

Fig.7 Correlation between weight loss and normal load conduct in Tribological Test 

Experiment 
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Figure 8 Plot between cumulative weight loss and sliding distance at various applied 

loads such 50N, 60N, 70N. 80N 

Corrosion characteristic 

The composite sample is kept for a month 

and a half (42 days) in ocean water and 

with the assistance of an electronic 

measuring machine the weight loss was 

estimated in each 7 days to examining the  

 

 

corrosion characteristic SEM (Scanning 

Electron Microscopy) images of the 

consumed sample are taken following 

first, third and sixth week and Plotted the 

diagram between number of days and the 

wt of the sample unmistakable to ocean 

water. 

 

Number of days exposed to sea water 

Fig. 4.20 Plot between Wt. of the corroding specimen and no. of days exposed to sea 

water 

In the plot see an augmentation in wt. of 

the composite sample in the first seven 

day stretch of the experiment. Because of 

corrosion wonders, constantly decrease in 

wt. of the sample, the reason is appearing 

from the SEM (Scanning Electron 

Microscopy) and EDX examination. 

IV. CONCLUSION 

Sic particles in the matrix go about as 

sticking spots to keep the wear debreus 

particles on the wear surface and because 

of this a portion of the debrus get 

aggregate around there this particles, It is 

discovered that the less wear of 

manufacture composite is contrasted with 

unfilled alloy. The enduring state test to 

gauge the weight loss for changing the 

sliding time and sliding distance for Al-



Airo International Research Journal                                         

Volume XIV, ISSN: 2320-3714 
March, 2018                                                         

Impact Factor 0.75 to 3.19   UGC Approval Number 63012 

13 
 

Mg – Sic composite molecules, The 

weight loss increment with increment in 

sliding time and distance. The suspends 

and wear rate diminishes because of the 

long time sliding and long distance 

sliding. At the ordinary load expands, 

profound scores are produced as a result of 

improved weight and temperature. So 

weight loss is much prompting most 

extreme wear at greatest load yet as the 

applied load upgraded rate of weight loss 

diminishes prompting least wear rate. 

Since at most extreme load the notches 

turn out to be delicate and in dry 

circumstance  

The wear protection and hardness at alive 

of manufactured composite is higher than 

the unfilled alloy amid sliding. Improved 

wear and scraped area protection of 

composite can be led to the weight of Sic 

particles when diminished the limit with 

regards to material stream at material 

stream. The wear rate diminished with 

expanded in sliding time, sliding speed 

and sliding distance of the Al-Mg-Sic 

carbide composite consequently the 

coefficient of friction diminishes with 

increments in sliding speed and ordinary 

load of manufactured composite.  

The wear rate diminished with expanded 

in sliding time, sliding speed and sliding 

distance of the Al-Mg-Sic carbide 

composite consequently the coefficient of 

friction diminishes with increments in 

sliding speed and typical load of 

manufactured composite. Enhanced most 

extreme temperature, quality, protection 

because of plastic stream of matrix as 

worn surface and created composite 

exhibits higher load weight contrasted 

with the unfilled alloy. 
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