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EVALUATION OF VARYING FIBRE GLASS WITH PLASTER OF PARIS (POP)

Abstract: Plaster of Paris (POP) was reinforced with Varying particle sizes and percentages of
E- type fibre glass. The locally sourced POP processed from gypsum rock.was bought from
Ibeshe village in Ogun State was used as the matrix while E-type fibre glass was used as
reinforcement. The fibre glass was reduced to smaller sizes with the aid of a blender and then
sieved through oscillatory sieve shaker to obtain (38, 75, and 150um) sizes that were used. The
composite were developed with varied proportion of the reinforcement (3, 6, 9, 12 and 15 by
wt.%) the reinforcement was manually mixed with POP and required quantity of water to form
slurry. The obtained slurry was poured into the mold and allowed to cure before removal. The
cured samples were sundried for 5 days and latter.oven dried. The dried samples were
subjected to the following mechanical test (Compressive strength; Hardness and Impact) it was
observed that particle size (38um) and .15 by wt.% gave the optimum result for three
mechanical tests carried out. Based on.the result obtained, it can be used whereunreinforced

POP are the major challenges especially where structural properties are required.
Keywords: Pop, Fibre glass, Compressive Strength; Composite, reinforcement.

1. INTRODUCTION

The purpose of any Engineering research is to identify a particular problem or need and possibly provide
a solution to the problem. This research has identified the challenges of Plaster of Paris in structural
properties and has provided solution to these challenges in the area mentioned. The solution was the
reinforced Plaster of Paris composites produced.
Compositesaredesignedtocombinethebestpropertiesofeachofitscomponents.The

primaryobjectiveofengineeringcompositeistoincreasestrengthtoweightratio (Santosh et al, 2014).

Composite materialpropertiesarenotnecessarilyisotropic.ltcanbesynthesizedaccordingtothetypeof
reinforcingmaterialand themethodoffabrication(Kenneth,2009, Bharat and Jyoti, 2016).Theglassfibre may
berandomlyarranged,flattenedintoasheet(calledachoppedstrandmat)orwoveninto
fabric.Othercommonnamesoffibreglassareglass-reinforcedplasticGRP(Wang et al; 2004, Mayer,1993).
Gypsumisnaturallyoccurringasasoftrockinassociationwithlimestone,silica,clay
andavarietyofsolublesaltimpurities. The change fromgypsumto plasterofParis(POP)duringcalcination was
dueto theliberationofwaterandthe hardening ofplasteraftermixingwithwater



wasduetotheabsorptionofwatertoreformthe originalcompound. Themostcommontypesofplastermainly
containgypsum,limeorcement. (Franz,2012),though,allworkina similarway.In anotherword,theplaster
ismanufacturedas driedpowderandismixedwithwatertoformastiffbutworkablepasteimmediately beforeitis
appliedtothesurface.The reactionwithwaterliberatesheatthroughcrystallizationandthe hydrated plasterthen
hardens.

Gypsumplasteror(lPOP)isproducedbyheatinggypsumrocktoabout3OOOF(1500C)(Irabor et al, 2013).
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Reinforcedindigenous PlasterofParis(IPOP)isacompositebecausethematerialagreeswiththedefinitionof
compositematerialsbased on its composition.Composites consist of
reinforcementphaseandbinderphase(Mohammed,2015).Compositesarematerialsystems
whicharecomposedofadiscreteconstituent(thereinforcement)distributedinacontinuous
phase(thematrix).(Fitzer et al, 2008).

2. MATERIALS AND METHODS:

The main materials used in this research work were Plaster of Paris (POP) was sourced locally
from Ibeshe area in Ogun state, Nigeria while the E-type fibre glass was purchased from an
open market in Lagos. The materials, gypsum rock, E-type fibre glass and Pulverized POP are
shown in"fig.1 (a, b and-¢) below. Other material used are plastic pipes of 25mm diameter was
used as mould.The strands of fibre glass was reduced with aid of a blender to achieve smaller
sizes that.can be sieved using the oscillatory sieve shaker. The sizes of 38, 75 and 150 microns
were, adopted for the research. 50g mixture of POP and fibre glass with water was used to
produce different samples with varying reinforcement for the mechanical tests (Impact,
Compressive and Hardness) carried out.
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2.1 Material Testing:

2.1.1 Compression Test:Compressive strength or compression strength is

thecapacityofamaterialorstructureto withstandloadstendingtoreducesize,asopposedto
tensilestrength,whichwithstandsloads tendingtoelongate.lnotherwords,compressivestrengthresists

compression (beingpushed together).

Somematerialsfractureattheircompressivestrengthlimit;othersdeformirreversibly,soa
givenamountofdeformationmay beconsideredasthelimitforcompressiveload.Compressive
strengthisakeyvaluefordesignofstructures.Compressivestrengthisoftenmeasuredon auniversal
testingmachine (Urbanek andLee, 2014), (Ritter and Oliva, 1990).

2.1.2 Hardness
Test:Thehardnessofamaterialisitsresistancetopenetrationunderlocalizedpressureorresistance to
abrasion. Hardnesstestswerecarriedoutwiththeaidofhardnesstestingmachine.inthiswork,Brinell
testmethodwasused. The testwascarried atObafemi Awolowo Universitylle-Ife In‘accordance with
ASTM D2240.

2.1.3 Impact Test:Animpacttestsignifiestoughnessofamaterial. Thatistheability
ofmaterialtoabsorbenergy during
plasticdeformation.Staticimpacttestsofunnotchedspecimensdonotalwaysrevealthe susceptibility
ofametaltobrittlefracture. Thisimportantfactorisdeterminedby impacttest.
Toughnesstakesintoaccountboththestrengthandductilityofthematerial.(Rajput, 2010). The impact
energy test of the composite samples was determined using Charpy impact testing machine with
model no 412-07-15269C. The procedure usedwas in accordance with ASTM D 256. (Adeyanju et al;
2022)

Table 1:MixedCompositions (compression,hardness,Impact)

Fibreglass (%) Fibreglass (g) POP (g) Total composition (g)
3 15 48.5 50.0
6 3.0 47.0 50.0
9 4.5 45.5 50.0
12 6.0 44.0 50.0

15 7.5 42.5 50.0



2.2Sample Preparation:

2.2.1 Preparationof Compressive and Hardness Samples

The weighedsampleof3%fibreglassi.e1.5 gwasmixedwith48.5 g ofPOPuntilauniform mixturewasobtained.

Thetwoselectedmouldswere placedonaflattable.Waterof40 mlwas carefully
measuredandpouredintoacontainer,the50 g mixtureof POPandfibreglass were
addedintothewaterandstirreduntilslurry wasformed.Theslurry wasthenpouredintothe

mouldsandallowedtoset(cure). Thetwosampleswereremovedfromthemouldsandlabeled

as3%samplesof38microns.Eachofthesampleswasusedforcompression andhardness tests.The. samples

weresun dried for24 hours andlater in theoven at 110°C forshours. Thesameexperimentalprocedure
wasrepeatedforsamplesof6,9,12,and15%0f38

microns,75micronsand150microns.Intheprocess,totalsamplesof30wereproducedfrom thethree
differentparticlessizes for each test.Sampleswithoutfibreglasswerealsopreparedtoserve as control

samples.

2.2.2Preparationofthelmpact Samples.

The impactsampleswerecarriedoutasfollows.Abasisof25 “gofamixtureof POP, fiber glassandwaterof20
mlwereused.Mouldsof 8mm diameterand 75 mmlongwereused for each percentageofthe samples.
TheTable 2.Below indicates theproportions forthe impact.samples. Thesameexperimental procedurewas
repeated togetthe mixtureof popand fibreglass with the aidofelectricweigh balance.Water of20
mlwasmeasuredpersampleandpouredintoa container.25 gmixture which
contains3%fibreglassand97%POPwascarefully pouredintoitandstirred untilslurrywasformed and poured
into mould. Thesameprocedure was repeatedfor each sample6%,9%,12%and15%o0f38,75and150microns
respectively.Fifteen. . sampleswereproducedintheprocess.The control sample was produced using

thesameexperimentalprocedure without reinforcement. Thesamples produced

wereremovedfromthemouldsandsundriedfor24hours andlater oven driedat 1100C for5 hours.

Table 2.MixedCompositions forimpact Testing

Fibreglass % Fibreglass (g) POP (9) Total composition (g)
3 0.75 24.25 25.0
6 1.50 23.50 25.0
2.25 22.75 25.0
12 3.0 22.0 25.0

153.75 21.25 25.0



3. RESULTS AND DISCUSSIONS
3.1 Compressive Strength Test:
Themachineusedforthecompressiontestwasuniversalmechanicaltesting machinecommonly

called(INSTRON)located at Engineering Materials Development Institute (EMDI)Akure.Base d

on ASTM C109 standard, ¢ theresults

obtainedforvariedweightpercentagesof3,6,912and15forparticlessizesof 38,75,and150 mi

are shown
X
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3.2 HardnessTest
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Fromfig.3above,thecorrespondedhardnesst N i that
unreinforcedsamplehadthelowestval highest
valueof8.4BHN which implies \ ardest in term of hardness.
%
alsabili'% towithstandsudden(impact)loadwithout

@oﬁ//{/%allthesamples based on ASTM D256 standard.The

@mversnylle- Ife. Charpyimpact technicwas used. The results obtain
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Fig. 4 Variation of Impact (Joules) against Reinforced Particle sizes

From fig.4showedabove, unreinforced sample hasthe lowest impact valueof 4.72J,
15%o0f38micronshasthehighestimpact
valueof7.67Jwhiletwosamples(12%o0f150micronsand6%of75microns)hadthe same value 0of4.90Jto be

theleast in impact value accordingto thetest in thetable.

CONCLUSION

The test carried out namely, compressivestrength,hardness and impactitis concluded that:
l. Reinforced samplesexhibited better properties than unreinforced in-all thetests carried out.
.  Amongthe threeparticlesizes considered (38, 75,and 150)microns, samples that contained

15%of 38umsizeof fibreglassgavetheoptimumvaluesfor allthe tests carried out in the research.
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