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Abstract- Metal Matrix Composites (MMCs) stand over othenwentional alloys in the field of aerospace,
automotive and marine applications owing to thege#lent improved properties. In this paper we ofidated
some of the aspects of mechanical and wear behafter the welding is done for MMCs by using diffat
techniques. The MMC joints were subjected to mictmsural and mechanical characterization, inclgdin
hardness, tensile and fatigue tests .The aim efghidy is to observe the possibility of using fitietion stir
welding technique to produce sound joints, micradhass distributions and tensile property of thetgo.Here
we also observed the other type of welding tectescand their mechanical properties on MMCs.

Index Terms- MMC, Wear, Welding Technique, Mechanical Properties

1. INTRODUCTION processes, in which joining is obtained at
Metal matrix composites are being increasingly usei@mperatures substantially below the melting point
in aerospace and automobile industries owing to thehe base material, without the addition of brazing
enhanced properties such as elastic modulu@]er metal, allowing one to weld dissimilar allsyln
hardness, tensile strength at room and elevatddction welding (FW), joining is obtained through
temperatures, wear resistance combined withiictional heating, produced from a sliding motion
significant weight savings over unreinforced alloysbetween rubbing surfaces, held together under
The commonly used metallic matrices include al, mgyressure.
ti, cu and their alloys. These alloys are preferre8o far no literatures on the USW of composites were
matrix materials for the production of MMC'’S. TheReported, and thus, it is unclear how the particles
reinforcements being used are fibers, whiskers arghave under the high frequency vibration and
particulates. Joining high quality metal matrixwhether a sound spot joint of these compositesdcoul
composites (MMC’S) to conventional monolithicbe obtained via USW or not. This study was,
alloys is of great interest since it would allove tise therefore, aimed to identify the feasibility of paig
of the more expensive composite material only whei@ese composites. Tungsten inert gas (TIG) welding
its properties are needed. In this way the costsdco is an inexpensive welding process that produces goo
be reduced and the applications of MMC'S wouldjuality welds. It has been adopted for welding sinc
become wider. earlier 1940's. However, the welding of alloys is
In spite of all these advantages, the applicatiohs difficult .here this study reports that using ofGTl
MMC'’S are not as much as expected. The reason foselding is efficient or not.
this is, not only their higher cost but, also the
difficulty they present during different secondary
processes- an important one among them is welding.LITERATURE REVIEW
Using fusion welding techniques brings problem
such as porosity and chemical reaction of the molt
matrix with the reinforcing particles, which
deteriorate the mechanical properties of the radteri
To evaluate the effect of the lateral off-set ire th
microstructural characteristics of the alloy conifeos
boundary and to correlate the differences with th

mechanical properties of the joints. In a more mln.eaﬁath. The plunging was done in the alloy with the
way, we attempted to improve the mechanic

properties of the joints by using a lateral off-senge of the tool shoulder aligned with the contact
different from the traditional centered one. surface of the plates.

Opportunities for obtaining high quality mmc welds
have recently been widened using solid state weldin

% 1 Review on different Welding Techniques

SFlorencia Cioffi™ in the year 2014 studied the effect

of lateral off-set on the tensile strength andtfree of

dissimilar friction stir welds, 2024Al alloy and

17%SiC/2124Al Composite. The study showed that
lates were fixed so that the contact surface ef th

Elates formed a 9 degree angle with respect taothle
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The fracture surface of the samples was observelihgonal welding parameters are summarized and
under the Scanning Electron Microscope (SEM). Thehown in fig.1.

Backingplate —
Fig. 1. Experimental setup used for the diagonetién stir weld, (a) photograph of weld D2 and gcheme

V.K. Patel in the year 2014 had studied the solidVianikandan M® in the year 2014 had done the

state ultrasonic spot welding of SiCp/2009Alinvestigation of microstructure and mechanical
composite sheets. Ultra sonic welded Sampleproperties of super alloy C-276 by Continuous ND:
Welding Zone Regions Contained Higher VolumeYAG laser welding. The Welding was carried out in
Fractions of Sic Particles Compare to the BM (Op Toan Argon (80%) + Carbon Dioxide (20%) gas

and Bottom of the Welding Zone). Welding Zone Leftatmosphere with a flow rate of 30 L/min. They

with Higher Volume Fraction of Hard Sic Particlesobserved the average hardness at the weld zog4d is 2
with Less Amount of Al Matrix. Due To Differences HV, peak hardness 270HV and the interface was

in The Thermal expansion Between Sic and AR34HV.A hardness minimum of 196 HV next to the
Matrix, Rapid Heating and Cooling during Ultra soni weld interface. The average tensile strength was
welding Increases. The Residual Plastic Strain And61Mpa with 40% average elongation.

Will Lead To Generation Of Dislocation At The

Matrix-SIC Interface. The Lap Shear Tensile Load

Increased With Increasing Energy Inputs and Peak&dK. Lakshminarayanal in the year 2014 had done
2000 J Energy Input. This Micro Level Cracktest for Feasibility of surface-coated friction rsti
Experienced Higher Stress Concentration Effectyelding tools to join AISI 304 grade austenitic
Which Allowed The Cracks To Grow Toward Thestainless steel. The atmospheric plasma spraying
Outward Al Sheet. Thus, The Samples Failed At Th@APS) and plasma transferred arc (PTA) hard facing
Edge Of The NZ. processes, in order to bring down the cost and
increase the durability (increasing the wear ranist

of tool and reducing the tool debris in the weld
nugget) of the Friction Stir Weld tools. In thisidy

the developed tools failed mainly due to the abeasi
and adhesive wear compared to the failure due to
plastic deformation. The majority of wear occuried
the pin region and the amount of wear that occuated
the shoulder of the tool was very less. The tensile
strength decreases with the increase in rotational
speed and the decrease in the welding speed dhe to
coarsening of banded structure.

Belete Sirahbizu Yigezd” in the year 2013 had

. . . . |  completed study on friction stir butt welding of Al
Fig. 2. (a) Micro hardness profiles across the UBWe 12Si/10 wt%TiC in situ composite. In their current
2009AI-O/SiC and 2009AI-T6/ SiC at a welding study, Al + 12%Si/10 wt%TiC in situ composites
energy of 1000 and 2000 J, (b) comparison of a lap were prepared in-house through direct reaction

shear fracture load of USWed SiCp/2009AI-O synthesis (DRS). At 700 °C pure titanium was added
composite and SiCp/2009AIl-T6 composite as a and temperature was increased 100 °C and charcoal
function of energy input. was is added During the preparation of the comessit

a mixture of 50%NaF and 50%KF was utilized as the
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flux and Hexa Chloro Ethane (C2CI6) as the degass@N6A20A) and a 7005 aluminum alloy reinforced
The observed fairly uniformly distributed refined i with 10% vol. It was evident that the FSW process
situ reinforcements in the grain refined metal imatr refined both grain and particle size, while thepgha
in the weld. The micro-hardness uniformly increasethctor of the particles was a little increased. ti¢
with the increase in tool shoulder diameter as waell same time, the statistical analysis of particlee siz
tool rotational speed. On the contrary, the microdistribution shows a lower standard deviation & th
hardness decreased uniformly within the increase iralues. Joining PMMCs by fusion welding techniques
welding speed. such as Laser Beam Welding (LBW) or MIG/TIG
gave in general non-optimal microstructures,
especially in the case of Al-alloys reinforced W8IC

Tool Type _ Tool Speed (rpm) Welding Speed (mm/min) particles [13-16, 42]. Values of SE not higher than
o \ 70% were attained in [15, 42] only with a careful
S /\ \ choice of the filler materials.
-
w154 \ \ \
144 Paola Bassarit” in the year 2006 studied about the

RIS S © Effect of process parameters on bead properties of
L\

A359/SiC MMCs welded by laser. The main effects
Fig. 3. Main effect plot — data means for percentageplots of figure were helpful to individuate which
elongation. factors, between P and V, seemed to affect the bead
dimensional attributes. Conduction welded beads
Jau-Wen Lina!® in the year 2013 compared thepresent a homogeneous dispersion of SiC particles
mechanical properties of pure copper welded usirgnd anpo%vera” good metallurgical quality.

friction stir welding and tungsten inert gas wefglin e — Yo
The hardness values of micro-hardness test arersho , ,/

in Figure. The hardness of pure copper after FSW w - i .
higher than that after TIG welding. The hardnesz” ;-"“ / e
difference between TIG and FSW was found to be 2 / \ o

HV. The yield strength and tensile strength of TIC «

and FSW are 53 and 168 MPa and 70 and 194 Mka * 7 7 7% 7 7 7 7 ¢ EREERwREES

resp. There is a reduction in TIG i.e. 20% which i
24.3% and 13.4% higher than those of TIG for FSW.
In this experiment, the weld efficiency for TIG is
79%, while it is 92% for FSW.

ig. 4. Main effects plots for Y\and H.

Ahmet Hascali¥'!! in the year 2006 studied about the
Effect of particle size on the friction welding of
Al203 reinforced 6160 Al alloy composite and SAE

M. Velamati*” in the year 2012 completed the I‘aser:LOZO steel. Microstructural evaluation of the foaot

222] orseizsﬁg(r:s th ]eomr:g?j obogervzng:siTﬁéa?:lt Iding joints revealed four distinct zones acrthes
P ' y 9 €becimens were identified as base composite mhteria

Al-Gr did not provide a quality weld due to fornwati : oo o /

. o ” xide fragmented region in composite side, plajica
Off AI4C§'|’ SQT'?'?ggf ce;v;;[:es, pr(])_rtos;_tll)es,_ andgeformed region in SAE 1020 steel side and base
uhtavorable redistribution of the graphite 1 0 steel. Reinforcing particles closed to bonding line

or tin plating of the Al-Gr composite prior to biiag S oo
enhanced the brazing adhesion and shear strengthgg ggme atz(reigl rsgzgcieor?nd distribution compared to the

the joint. Shear stress of a plated then brazegbliap

matches the shear strength of the parent composite. L.M. Marzoli 12 in the year 2005 did experiment on

Friction stir welding of an AA6061/Al203/20p

reinforced alloy. They observed that a slower spded

Zhiwu Xg ®in the year 2011. successfull_y execu?eqhe beginning guaranteed a higher heat input, hed t
the Wetting and oxidation during ultrasonic soldgri right plasticity to start the weld. All the specinse

of an alumina reinforced alumlnum—coppe_r—fa"ed in the heat affected zone (HAZ), becausthef
oss of strength (under matching) is observed and

magnesium (2024 Al) matrix composite. The jomﬁ
slower welding speed corresponds to a higher heat

strength increased significantly with soldering géim
the increase rate decreasing when the soldering t'rn\put, which results in wider nugget and TMAZ areas

was greater than 3 sec.

A.Pirondi™ in the year 2008 compared the Fracture
and fatigue crack growth behavior of PMMC friction

stir welded butt joints of 6061 aluminum alloy

reinforced with 20% vol. of AD; particles
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H.J. Liua™ in the year 2004 compared the Wear butt welding of Al + 12Si/10 wt%TiC in situ
characteristics of a WC-Co tool in friction stir composite.
welding of AC4AC30 vol%SiCp composite. In order[6] Jau-Wen Lina, Hsi-Cherng Changa, Ming-Hsiu
to quantitatively assess the tool wear, the percent Wu in the year 2013 compared the mechanical
variation in tool size was given by the formula  properties of pure copper welded using friction
variation = (original size-measured size)/ (origina  stir welding and tungsten inert gas welding.
size)* 100%. Wear rate=varying quantity/travel[7] M. Velamati, E. Aguilar, M.A. Garza-Casta™non,
distance. Lower the welding speed, higher the wear N.P. Hung, M. Powers in the year 2012
rate. completed the Laser and resistance joining of
aluminum—graphite composite.
A. UrenA ™ in the year 1999 studied the Influencel8] Zhiwu Xu, Lin Ma, Jiuchun Yan, Shigin Yang,
of interface reactions on fracture mechanisms i@ Tl Shanyi Du in the year 2011 successfully executed
Arc-welded aluminum matrix composites. They the Wetting and oxidation during ultrasonic
observed that there was a large number of cracked soldering of an alumina reinforced aluminum-—
particles inside large dimples produced by plastic copper—magnesium (2024 Al) matrix composite.
deformation of the surrounded matrix. Therdg9] A. Pirondi, L. Collini, D. Fersini in the ye&008
interfacial reactions between SiC particles andtamol compared the Fracture and fatigue crack growth
aluminium during welding also produced degradation behaviour of PMMC friction stir welded butt
of fracture behavior of the aluminium matrix which  joints.
was associated with the Si enrichment increased. |h0] Paola Bassani, Edoardo Capello, Daniele
specimens welded with input power greater than 2500 Colombo, Barbara Previtali, Maurizio Vedani in
W, the tensile fracture tended to be brittle and th  the year 2006 studied about the Effect of process

level of interdendritic porosity high. parameters on bead properties of A359/SiC
MMCs welded by laser.

3. CONCLUSION [11] Ahmet Hascalik, Nuri Orhan in the year 2006

Here in this paper we observed that MMC has wide studied about the Effect of particle size on the

range of use in automobile industry, aerospace and friction welding of Al203 reinforced 6160 Al

many more. After welding the mechanical properties alloy composite and SAE 1020 steel.
like tensile strength, hardness of metal joints are [12] L.M. Marzoli, A.v. Strombeck , J.F. Dos Santos

increasing. The welding of MMCS’ can be done by C. Gambaro , L.M. Volpone in the year 2005 did

different techniques like friction stir, TIG, SPOT, experiment on Friction stir welding of an

Ultra Sonic Welding etc. Most work is done by AAB061/AI1203/20p reinforced alloy.

Friction stir welding technique only. [13] H.J. Liua, J.C. Fenga, H. Fujiib, K. Nogi ihet
year 2004 compared the Wear characteristics of a
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