


International Journal of Scientific Engineering and Research (IJSER)

www.ijser.in
ISSN (Online): 2347-3878, Impact Factor (2014): 3.05

2. Material and Methods

Epoxy resins a typef polymers thermo set, receive a lot
of attention in polymer science becausef its low
viscosity, high service temperatues well as chemical
resistance and stabilityds comparedto thermoplastics,
thermo sets are used more ofterdemanding application,
particularly as a matrix in polymer composites system.
Araldite AW 106 & Hardener HV 953U Huntsman
International (India) Pvt. Ltd. was purchased from local
market. Zirconium oxide (97%) and Molybdenum
disulfide (99%) was supplied from Otto chemie Pvt. Ltd.,
Mumbai. ZrGQknown as is a ceramic known for its
resistance to crack propagation and high thermal
expansion.Mogs the inorganic compound with the
formula MoS;lt is a silvery black solid that occues the
mineral molybdenite, the principal ore for molybdenum.
Specimens were preparégda mouldof size given below.
The mould conformgo the specifications necessary for
laboratory testing. The dimensiaf die is 200mm length

X 25mm width x 8mm thickness for mechanical testing
samples showm figure 2.

Figure 2: Metallic Die for specimen preparation

Stir casting techniques was used for specimen preparation.

Stir casting techniqueis the simplest method. The
infrastructural requirement for this metho also
minimal. The processing steps are quite simple. The
fabricationof the polymer matrix composites was date
room temperature. The required mixtuoé resin and
hardener were madey mixing themin (1:1) partin a
beakerby stirring the mixturen a beakeby a rod taking
care thatno air bubble shouldbe entrapped inside the
solution. The required ingredientsf resin, hardener,
Zirconium dioxide and molybdenumdisulphide were
mixed thoroughlyin the beaker. Then the mixture was
pouredin the metallic mould cavity coated with a silicon
based release agent. The compositiohdiller used are
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shownin table 1.The curing time was aball minutesat
100C. The samples prepared for mechanical test are
shown in figure3. The mechanical testing was done
accordingto ASTM standardsat Central Institute of
Plastic Engineering and Technology (CIPET), Aurangabad
and ELCA labs, Pune.

Table 1: Nomenclature of Material Fabrication for
Mechanical Testing

Material Epoxy Zr0, MoS,
Designation| (Wt. %) (Wt. %) (Wt. %)

Co 100 00 00

C1l 87.5 00 12.5

C2 87.5 2.5 10

C3 87.5 5 7.5

C4 87.5 7.5 05

C5 87.5 10 2.5

C6 87.5 12.5 00

Figure 3: Mechanical Testing Sample

3. Experimental Study

Tensile strength indicates the abilityf a composite
materialto withstand forces that pull apartaswell asthe
capability of the materialto stretch priorto failure. The
most commonly used specimen geometriesdagbone
and the straight side type with end tabs. During the test a
uni-axial loadis applied through both the endd the
specimen. The tensile strength was conducted accamling
the ASTM D638 standarcdbn computerized universal
testing machine make was Shimadzdapan, model was
Autograph, and rangef machine was 1-100KN. The
dimensions wereas follows length (L), width (d) and
thickness (t) of the test specimen wusedn the
experimentation was 165mm, 12.7mm and 7.5mm
respectively.

Flexural strengtlis the abilityof the composite materi&b
withstand bending forces applied perpendicutar its
longitudinal axis. Flexural test were performed using 3-
point bending method accorditg ASTM D790 standard
procedure. Make was Shimadzu Japan, model was
Autograph, and rangef machine was 1-100KN. The
dimensions wereas follows length (L), width (d) and
thickness (t)of the test specimen useidh the
experimentation as 127mm, 12.7mm and 7.5m
respectively. The flexural strengtbf composites was
found out using the following equation
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Wherer is the flexural strengtH,is the load, lis the gauge
length, bis the width and ts the thicknessf the specimen
under test.

Impact strengtlof a materials definedasthe propertyf a
materialby virtue of which the material opposésfracture
under stress appliedt high speed. The tests are dase
per ASTM D 256 usingnimpact tester Impact strengh

a polymer composite materiaé entirely relatedto its
toughnesssa whole. The instrument used for impact test
in present studyis Izod Impact Tester. The pendulum
impact-testing Machine ascertains the notch impact
strength of the materialby shattering the V-notched
Specimen with a pendulum hammer, measuring the spent
energy, and relatinig to the cross Sectioof the specimen

Hardness maybe defined as a material's resistanc®
permanent indentation. Durometer, like many other
hardness tests, measures the deptim indentationin the
material createtdy a given forceon a standardized presser
foot. This depthis dependenton the hardnesf the
material. The basic test requires applying the forca
consistent manner, without shock, and measuring the
hardness (deptlof the indentation). Hardness test was
conductecasper ASTM D224t 24°C.

Density is a characteristic propertygf a substance. The
densityof a substances the relationship between the mass
of the substance and how much spiatakesup (volume).

The masof atoms, their size, and how they are arranged
determine the densitpf a substance. Density test was
performedas per ASTM D792 standards. The equipment
used was Density measurement apparatus (Precision weigh
Balance) make was Mettler Toledo- Switzerland, range
was 0-220gms.

4. Results andDiscussion

4.1.Tensile Tests

From the graph# is clear thatif the percentagef ZrO,
increases the tensile strength also increape® 12.5 %

wt. Initially composite having maximum amouat only
MoS, i.e.C1 the tensile strengik also high. But when
MoS,& ZrO, are combined the tensile strength increases
gradually shown fron€2to C6. This implies that addition

of ZrO, increases the tensile strengthcomposite<C?2 to

C6.
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Figure 4: Tensile strength Vs. Filler contents
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4.2 Flexural Strength

From the graphi is clearthat composite which have both
ZrO,& MoS; have flexural propertiein the increasing
trend i.e.if the %of ZrO, increases from € 12.5 wt. %
and MoS, decreases from 12.5 wt. % 0, the flexural
strength increases gradually fr@@2 to C5. The decreases
in C4 might dueto the presencef voidsin the composites
dueto stir castings techniques.

Flexural strength (Mpa)
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Figure 5: Flexural strength Vs. Filler contents

4.3 Impact Strength
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From the gaphsit is clear that composites containimg
filler i.e. CO shows good impact strength. But when the
MoS; is highin compositesC1 the impact strengtts low
but gradually when Zr@Qis added the impact strength
increases gradually upto ZgQs at 12.5 wt.% . This
implies that additiorf ZrO, improves the impact strength.
4.3. Density Test

Figure 5 shows the densitgf neat polymeris 1.085
gm/cn? It is clear thatif the compositesis having
maximum amounbf only MoS,(12.5 wt. %) i.e. C1 the
densityis 1.080 gm/criand ZrO, (12.5 wt.%) i.e. C6 the
densityis 1.095 gm/cm® shows that Zr@% increases the
densityof composites. Buin combinationof both fillers
density increases gradually, implies thab of zirconium
dioxide increases density increases. Dengdity the
synthesized polymer composite appeai@te more with
filler wt. % by virtue of higher densityof filler compared
to neat polymer.
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Figure 7: Hardness vs. Filler contents
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5. Conclusion

e This work shows successful fabricatioof ZrO,&
MoS;in epoxy Matrix.

e Basedon above results the mechanical properties i.e. |
tensile strength, flexural strength, hardness and density |
increases with in  ZrO,and decreasedin Mos,
simultaneously. Best mechanical properties were
observedn C5 composites.

e Composite having fillers only Mg®nd ZrGQseparately
i.e. C1 and C6 respectively shows good Mechanical
properties.
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