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Abstract

In the present work a bagasse-glass fiber reinfbocoenposite material is developed with 15 wt%, 20w
25 wt% and 30 wt% of bagasse fiber with 5 wt% glfitssr mixed in resinScanning electron microscopy
(SEM) shows that bagasse fibers 13.1@ in diameter and 610 m in length are well dispersed in the resin

matrix. Addition of fiber increases the modulus of elagfidf the epoxy. Mixing of bagasse with glass fiber
also improves the modulus of elasticity. Additidrbagasse fibers decreases the ultimate tenséegitr. But
addition of glass fiber further increases the utientensile strength in comparison to commercialgilable
bagasse based composite. Bagasse-glass reinfdreeslifnprove the impact strength of epoxy materiale

to fiber has more elasticity in comparison to matriaterial. Addition of fibers increases the capacif
water absorption. This test is necessary where ositgs are used in moisture affected areas. Addiifo
bagasse fiber reduces bending strength. But additiaylass fiber further increases the bendingngtiein
comparison to commercially available bagasse besegosite.

Keywords: Composite material, bagasse fiber, polymer, emvirent

1. Introduction

Composite is a material formed with two or more poments, combined asmaacroscopic structural unit
with one component as continuous matrix, and odisditlers or reinforcements. Normally, the matrixtie
material that holds theeinforcements together and has lower strength t@meinforcements. In the plastic
based composites, the polymers, either thermoptasitt as a matrix arfidur of wood or other natural fiber
are reinforcement. The reinforcing flour is the miagiad-carrying component in the composites. It pesi
high strength and stiffness a®ll as resistance to bending and breaking undemlgplied stress. Interface
bondingbetween the fillers and the matrix is the key ngfer the stress from the matrix intee fillers
across the interface. The interface adhesion betwe polymer matrix andiood fillers can be improved
using coupling agents. The coupling agents wilif@bond between the wood flour (reinforcement) and the
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thermo-plastic (matrix) through the improved conighty and developing a mechanical or chemical
bonding.

With growing environmental awareness, ecologicahceons and new legislations, bio fiber
reinforced plastic composites have received inimgaattention during the recent decades. The coitgsos
have many advantages over traditional glass fibémavganic mineral filled materials, including lowewst,
lighter weight, environmental friendliness, and y@ability. Because wood and other bio-fibers easily
undergo thermal degradation beyond 200°C, thermstiplenatrix used in the composites is mainly lirdite
low-melting-temperature commodity thermoplasticingslike polyethylene (PE), and polypropylene (PP)
[1]. However, the inherently unfavorable thermo Heetical and creep properties of the polyolefin matri
limit some structural applications of the materials

Conventional fiber-reinforced composites are tyihycananufactured with carbon or glass fibers that
are incorporated into unsaturated polyester or ypesin. These composites show high mechanical and
thermal properties, so they are widely used in oweri applications from aerospace to sports. These
advantages, on the other hand, can lead to envaotainproblems in disposal by incineration. Thaspiider
to overcome these problems, there is keen intarestvironmentally friendly composites that empiatural
fibers as reinforcement [2].

The important aspect that has impacted favorabthéndevelopment of these composite materials is
the possibility to incorporate waste agro fibersl aecycled plastics with the advantage of a pasiteo-
environmental impact. One of the most important abdndant agro fiber resources is sugarcane with a
worldwide annual production of 1170 million mettams in 2005 [3]. Traditionally, bagasse has besadwas
a fuel in the sugar factories and, in smaller qjtiast for cellulose and paper production. Smalmfities are
also employed by the particleboard industry in @rand Pakistan [4]

Sugarcane bagasse is a plentiful lignocellulosistevaypically found in tropical countries that
process sugarcane, such as Brazil, India, CubaChm. It is called bagasse or cane-chuff, aimgldbtained
as a left-over matter after liquor extraction isumar factory. About 54 million tons of bagasserisduced
annually throughout the world. In general, sugatdeaes generate approximately 270 kg of bagas8# (5
moisture) per metric ton of sugarcane [5]. Bagdiéme bundles are unusually coarse and stiff malelt is
used either as a fuel for the boilers by the staetory or as a raw material for the manufacturpup and
paper products, various types of building boards, @ertain chemicals. It is suitable for making waryven
products. The chemical compositions of pure baghisse bundles are cellulose (52.42%), lignin (224,
hemicelluloses (25.8%), ash (2.73%), and etharablfdio methane extract (1.66%) [6].

Several studies have been carried out to undergtadtructure, mechanical properties, and the
effect of chemical modification on bagasse fibendias. However, the traditional uses of bagassé& hus
consume only a small percentage of the potential teorld production of bagasse husk. Hence, reseand
development efforts have been underway to find applications for bagasse, including utilizatiorbafjasse
as reinforcement in polymer composites.

The mechanical properties of bagasse particle boaate compared to those of hardwood aspen
fiber particle boards, delignified bagasse partimbards, as well as those of composites made fiagadse,
polymers and coupling agents. Particle boards ghsse comprising both thermoplastics and a coupling
agent offer superior properties compared to thoaéenof only thermoplastic or a coupling agent. &kient
of improvement in the mechanical properties of ipertboards depended on the concentration of palyme
and the coupling agent; nature of the fiber, polyraed coupling agent; composition of PMPPIC and
bagasse; as well as lignin content of the bagddseeover, the mechanical properties and dimensional
stability of coupling agent-treated particle boaads superior to non-treated ofiés

The use of natural fibers as reinforcement forrtit@lastics has generated much interest due to their
low cost, possibility of environmental protectiondause of locally available renewable resources Th
mechanical and morphological properties of highsitgrpolyethylene/pre-treated and modified residuams
sugarcane bagasse cellulose compogites analyzed. Compositeere produced by a thermokinetic mixer.
The microstructural analyses of fracture surfacenfrromposites can be easily evaluated by microscopi
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technigues. Results showed that the modificatiosugfarcane bagasse cellulose with zirconium oxyictdo
was successfully accomplished and that this redefoent material with high density polyethylene sbdw
tensile strength higher than non-modified sugardemgasse cellulose. Maodification in the sugarcagabse
cellulose influenced directly in mechanical profgeriof the composite material. This can be obsebyethe
fracture surface, which showed that modified ceBel sugarcane bagasse improved interfacial adhesion
between fiber and matri8].

In the present investigation, bagasse selectedhadilter materials. This material is abundantly
available and has very low cost. In all the casssotitinuous glass fibers are also incorporatetiémmaterial
system. Glass fibers are the most widely used amiament material for commercial plastics. Glaggrfi
reinforced materials exhibit low specific gravityigh strength and stiffness, good dimensional btalind
resistance against heat, cold, moisture and comodihey improve mechanical properties of dentuaseb
polymers, have easy manipulation, and they areetisttiReinforcement with fibers enhances the meichin
characteristics of denture bases, such as theveesgsstrength, ultimate tensile strength and ingaength.

A research was therefore initiated with the objectdf studying the feasibility of manufacturing
composite boards from a mix of fibrous bagasseqgbestwith glass fiber by means of a flat prespss and
to show bagasse content, and pressure effect ectselboard properties, i.e. bending strength, @inpa
strength, modulus of elasticity, hardness etc.

2. Materials and methods

2.1 Matrix Material

2.1.1 Epoxy Resin CY230

Epoxy resin is widely used in industrial applicatidbecause of their high strength and mechanical
adhesiveness characteristic. It is also good sbtlard have good chemical resistant over a wideerag
temperature. Araldite CY 230 purchased from M/gdPéraldite Pvt. Limited, Chennai, India is usedtlme
present investigation.

2.1.2 Hardener HY951

Hardener HY951 purchased from M/s Petro Araldite Pimited, Chennai, India is used as curing agémt.
the present investigation 8 wt% have been usetl material developed. The weight percentage ofibaer
used in the present investigation is as per recamaiéon of [9].

2.2 Reinforcing Element
Reinforcing agents are added to the resin to imptbe mechanical strength and failure rates ofrtaterial.

2.2.1 Bagasse Fiber (BG)

The bagasse fiber used in the present investigatias arranged from nearby Kichha Sugar Mill. The
collected sugarcane bagasse was dried in sunvi@el and subsequently cut into small pieces. It tvas
ground in a ball mill to convert into small pieagsfibers. Then the material was washed in wateetnove
the pulps. It was again dried in sun for a week e dried in oven at 180 to remove moisture content.
Two Sieves of required (ASTM-30 & ASTM -60) sizenwaised to get the final fiber size for casting.

2.2.2 Glass Fiber (GF)

Glass fiber of grade E-Class of Surfacing mats amsagd of continuous glass filaments in random patter
purchased from M/s Petro Araldite Pvt. Limited, €hai, India is used as reinforcing agent. The glives
was extracted from the mat and was cut into the af2 to 3 mm. In the present investigation 5 wWiéte
been used in all material developed.
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2.3Method
Epoxy resin (CY230), hardener (HY951), bagasse fimel glass fiber with different weight percentagere
used.Different weight percentage (wt%) of bagasse fildér, 20, 25, 30 wt%), glass fiber (5 wt%) and epoxy
resin were mixed by mechanical stirring at 3000.rpime curing curve of epoxy CY230 is shown in Hig.
Based on the curing curve, the solution obtainethbyng of bagasse fiber and glass fiber in resikept in
the furnace at a temperature of 90 + 10 °C for lwars [11]. At each interval of 30 minutes the foluis
taken out from the electric furnace and remixednmchanical stirrer at same speed. After two hooes t
whole solution is taken out and allowed to coohttemperature of 45°C. When a temperature of 45fC h
been attained the hardener HY951 (8 weight pef) temixed immediately [10]. Due to addition of taner
high viscous solution is obtained which is remixeelchanically at high speed by the mechanical stifiiee
viscous solution so obtained is poured into diffém@oulds for sample preparation. Tensile and cesgion
tests are conducted on 100 kN servo hydraulic usadesting machine (ADMET, USA) under displacetmen
mode of control of 1 mm/min. The results are présgtand discussed in subsequent sections.
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Fig. 1: Curing curve of CY 230 epoxy based composite [11]

3. Results and discussions

3.1 Density
Density is one of the most important mechanicapprties of the material. The density of bagassesdiiber
reinforced composite with different compositioncoimposites are presented in Table 1.

Table 1 reveals that increase in wt% of reinforpedticles, i.e. the bagasse-glass fiber in thenresi
solution decreases the density. The decrease sitderan be related to the fact that the fibersligta in
weight but occupy substantial amount of space. Eléhere is decrease in the density of all the caitgo
materials with regards to the epoxy resin.

In the present investigation density of bagassssgfier filled composite is found be 1.04 gm/coe f
15wt% bagasse filled composites, 0.99 gm/cm?3 fom®d bagasse).86 gm/cm?3 for 25 wt% bagasse and
0.80 gm/cm3 for 30 wt% bagasse with 5 wt% glaserfiteinforced composite. These values are lower tha
the pure epoxy resin which is 1.176 gm/cm3. Heiitcean be concluded that proper combination of the
bagasse and glass fiber hybrid composite mateagl mave a varieties of industrial application wheight
and strength would be the critical parameter indisign.

3.2 Water Absor ption Capacity

Water absorption capacity is another crucial fattobe taken into account when considering theceté
water on the composite material developed. The Itgesuare presented in Table 2
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Table 1. Density of epoxy resin and bagasse-glass fibaefowied composite.
S.Nc | 15wt% BG 20wt% BG | 25wt% BG | 30wt% BG | Epoxy 10 wt% BG
5 wt% GF 5 wt% GF 5 wt% GF 5 wt% GF (gm/cm3)
(gm/cm3) (gm/cm3) (gm/cm3) (gm/cm3)
1 1.0Z 1.0C 0.82 0.8C 1.15¢ 1.11
2 1.02 0.97 0.9C 0.7¢ 1.18¢ 1.1C
3 1.0€ 0.9¢ 0.8¢€ 0.82 1.18¢ 1.0¢
Mear 1.04 0.9¢ 0.66 0.8C 1.17¢ 1.097
SC 0.0z 0.0z 0.04 0.0z 0.01¢ 0.01f
Table 2:Water Absorption capacity, (gm/émn
S No 15wt% BG | 20wt% BG | 25wt% BG | 3Cwt% BG Epoxy 10 wt%
' 5 wt% GF 5wt% GF | 5wt% GF | 5 wt% GF BG
1 2.6¢ 2.8( 2.91 2.9¢ 0.63: 2.6%
2 2.72 2.8t 2.87 2.97 0.69¢ 3.0¢
3 2.7C 2.7¢ 2.8¢ 3.01 0.60¢ 2.6€
Mear 2.7C 2.81 2.8¢ 2.9¢ 0.647 2.7¢
SC 0.0z 0.0z 0.0z 0.0z 0.046¢ 0.252

The effect of water absorption is important in cémematerial that has been developed when used for
applications comes in contact of water. The wabsogption capacity was found to be maximum for 3%w
bagasse-5 wt% glass fiber reinforced composite,reviieere was a percentage increase of 7.83% in the
weight of the material. The increase in water afisom capacity due to increase bagasse wt% beazfuse
voids and water absorbing tendency of bagasse ffifessient in the material.

3.3 Mechanical Properties
3.3.1 Tensile strength

The mechanical properties of the bagasse-glass filledl epoxy resin hybrid composite materials
were determined by 100 kN ADMET make servo corgabluniversal testing machine at Imm/min cross-
head speed under displacement control mode.
3.3.2 Tensile stress-strain curve

Hybrid composite materials containing bagasse fifd&r, 20, 25, 30 wt%), glass fiber (5 wt%)
reinforced composite is shown in figure 2. Adists are conducted as per ISO in 100 kKN servoalyidr
Universal Testing.

Remarkable differences can be seen in the stress-siehavior due to addition of different wt% of
bagasse fibers with 5 wt% glass fiber in epoxyrresatrix.
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Fig. 2: Stress-elongation(%) diagram for different conifgosaterials at 1 mm/min cross head speed

Table 3: Tensile properties of the composite maleand epoxy resin.

Property 15wt% BG | 20wt% BG | 25 wt% BG | 30 wt% BG Epoxy 10wt% BC
5 wt% GF 5wt% GF| 5wt% GF | 5 wt% GF

E, (MPa) 10.20 08.00 05.20 04.00 01.4p 1.6

Ultimate stress, (MPa 4.69 4.33 2.87 156 |35.79 | 22.26

Percentage elongation  20.50 26.40 46.60 56.70 14{118.67

3.3.3 Tensile Properties

The properties of different percentage of bagaitse feinforced composite along with that of epoxy
resin are presented in Table 3.
The results of modulus of elasticity, the ultimeasile strength and percentage elongation arersfothe
table 3 for strain rate of 1 mm/min. Remarkabldedénces can be seen on the ultimate tensile strefighe
hybrid composite material having different wt% feintcing materials. It can be noticed that for aléted
material, the ultimate tensile strength is lowestthe 30 wt% bagasse-5 wt% glass fiber filled cosite and
is 1.56 MPa. When bagasse fiber is decreased tut%) the value of the ultimate strength is abouk@2
MPa. All these strength are less than pure epogyisonly about 5% to 62% of pure epoxy. The desmax
ultimate strength due to increase in bagasse €ititent is because of pure binding with the epad/\@ids
present in the material. However, significant imse in modulus of elasticity is seen due to in&rdas
bagasse content in the material. Without glass fibe increase in modulus of elasticity is lesg, dnly 5
wt% of glass fiber improves to about 10 times @ flure epoxy. The percentage elongation of maisa
increases with increasing the fiber percentage.

From the figure 3 it can be concluded that modoluslasticity and ultimate strength decreases with
higher percentage of bagasse content whereas pEgeeglongation increases with increasing percentég
bagasse fiber.
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Fig. 3. Effect of bagasse fiber on mechanical properties

3.3.4 Compressive Srength

The compressive strength of the bagasse-glass fillezt epoxy resin hybrid composite materials
were determined by 100 kN ADMET make servo congabllniversal testing machine at 1 mm/min cross
head speed under displacement control mode. Thésese presented in figure 4-5 and table 4.

A remarkable difference can be noticed in the valithe compressive strength with different wt%
bagasse-glass fibers. It can be noticed that additf bagasse fiber decreases the ultimate conipeess
strength of the hybrid composite materials. It gsirfd that ultimate compressive strength of 30 wi% o
bagasse fiber with 5 wt% of glass fiber is abo@31MPa. It is seen that addition of fibers sigmifidy
affects the compressive modulus of elasticity. Alfi®6 increase in modulus of elasticity has beem skie
to addition of 30 wt% bagasse-5 wt% glass fibeh® Uiltimate compressive strength is compared itkite
ultimate strength in Table 5.

Table 4:Compressive properties of the composite materiadsepoxy resin

Propert 15wt% BG | 2Cwt% BG | 25 wt% BG | 3Cwt% BG | Epoxy | 10 wt%
perty 5Wi% GF| 5wit% GF| 5wt% GF| 5 wt% GF BG
E,(MPa) 46.00 21.25 13.50 7.00 0.74 0.51
Ultimate stress, (MPa) 9.60 5.92 457 1.83 | 65.28 | 49.85
Percentage elongation 35.50 40.10 45.00 53.10 22.08.40
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Fig. 5: Variation of compression strength with wt% of bage fibers
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Table 5:Comparison between compressive and tensile strength
Ultimate stress 15wt% BC | 20wt% BG | 25wt% BG | 30 wt% BC Epox
5wi% GF | 5wi% GF| 5wt% GF | 5wt GF | PO
Tensile (MPa) 4.69 4.33 2.87 1.56 35.79
Compressive, (MP 9.60 5.92 4.57 1.83 65.28
Ratio of Compressive
strength/ Tensile strength 2.05 1.37 1.59 117 1.82
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It is seen that the ratio of ultimate compressiverngth to ultimate tensile strength varies frorh71.
to 2.05. The reason for decreases of ultimate cesspre strength due to addition of bagasse fibgrbeaas
explained as follows. The rigidity and compressitrength of bagasse fiber are much lower condpiare
that of epoxy. So that low compressive strengixjgected due to addition of bagasse fiber into gploxthe
present investigated material such trend has besereed.

The bagasse fiber increases the modulus of elgsiicength because bagasse fibers are lesshstiff t
resin. Due to addition of bagasse fiber substdptelhstic deformation taken place in the matrixi ahe
developed material is able to resist more load.

3.3.5 Impact Srength
The results obtained from Charpy test are present¢able 6. The effects of bagasse fibers on itingact
strength are studied and discussed in this section.

Table 6:Impact strength of the composite materials and gpesin

S.Nc | 15wt% BG | 20wt% BC | 25wt% BG | 3Cwt% BG Epoxy 10 wt% BC
5 wt% GF 5 wt% GF 5wt% GF | 5 wt% GF

1 24.32 25.81 26.6¢ 27.0] 22.52 22.0%

2 23.9- 25.4¢ 25.9¢ 26.9( 22.07 22.0¢

3 23.7¢ 25.3¢ 26.0¢ 27.12 21.6: 17.1¢

Mear 24.0] 25.5¢€ 26.21 27.0] 22.0i 20.4:

SC 0.2¢ 0.2t 0.3¢ 0.11 0.4¢ 2.8¢

In the present investigation, an improvement inithgact strength has been observed due to addition
of bagasse fibers. An increase of impact strengimf22.07 Nm to 27.01 Nm has been noticed due to
addition of 30 wt% bagasse to the epoxy compoBitem the present observations it can be concludad t
bagasse fiber improve the impact strength when dcadoe filler material. Hence, keeping view of this
mechanical property presence of bagasse fibeenisfizial.

3.3.6 Hardness Test

As known, hardness implies a resistance to indentgbermanent or plastic deformation of material.
In a hybrid composite material, filler weight frewt significantly affects the hardness value of liybrid
composite material. Hardness values measured orRtoéwell M-Scale showing the effect of weight
percentage of bagasse fibers on the hardness \&lhgbrid composite are presented in Table 7.

It is found that hardness of neat epoxy resin (@848 wt% of HY-951) is 57.8. The hardness of
the fabricated composite made of 30 wt% bagasse iwt38.80. The hardness decreases with high wt% of
bagasse reinforcement in the hybrid composite.

Table 7: Rockwell Hardness values on M-Scale for variodsdihybrid composite

S.Nc 15 wt% BC 20wt% BG 25wt% BC | 30wt% BC Epoxy [1Cwt% BC
5 wt% GF 5 wt% GF Swt% GF | 5wt% GF

1 53 48 43 4C 6C 53

2 58 51 44 41 55 48

3 48 46 49 42 58 54

4 54 49 42 37 61 65

5 51 44 47 39 55 57
Mear 53.0( 47.6( 45.0( 39.8( 57.¢ 55.£
SC 3.3¢ 2.7C 2.92 1.92 2.77¢ 6.26¢
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3.3.7 Bending Test
The Bending strength properties of bagasse-gliisd gpoxy resin hybrid composite materials were

determined by 100 kN ADMET make servo controlledvarsal testing machine at Imm/min strain rate
under displacement control mode. The results aegnted in Table 8.

Table 8: Flexure strength properties of composite material

S.Nc 15 wt% BG 2Cwt% BG 25wt% BG | 3Cwt% BC | Epoxy | 10wt% BC
5 wt% GF 5 wt% GF 5 wt% GF 5 wt% GF
1 4.1z 3.5¢ 1.3¢ 0.81 5.1C 3.2¢
2 3.82 3.5¢ 1.3¢ 0.87 5.0C 3.2¢
3 3.92 3.5C 1.44 0.7¢ 5.1¢ 3.2¢
Mear 3.9¢ 3.5¢ 1.41 0.82 5.0¢ 3.2¢
SC 0.1¢ 0.0Z 0.0¢ 0.0¢ 0.0¢ 0.0c
I

t is found that flexure strength of neat epoxynd§lY-230+ 8 wt% of HY-951) is 5.09. The flexureestgth
of the fabricated composite made of 30 wt% bagas%eis 0.82.

3.4 Scanning Electron Microscopy (SEM)

The state of dispersion of bagasse fiber into élsenrmatrix plays a role on the mechanical progerti
of the composite. Various methods such as SEM, TdaW be used to evaluate the fiber dispersion in the
composite. In the present investigation SEM wasexhout for hybrid composite containing differevgight
percentage of Bagasse fiber and glass fiber ieploay resin matrix.

Figure 6(a) to 6(h) shows the SEM micrographs fiédént hybrid composite material investigated in
the present work. In all the cases, good dispersibbagasse-glass fiber in the resin matrix hasbee
observed. Hence, from the above micrographs aiste said that due to uniform dispersion of bagatsss
fiber in the epoxy resin, a remarkably effect om thechanical properties are obtained.

Figure 6(a) shows the vertical cut section of SEMragraphs of 20 wt% bagasse and 5 wt% glass
fiber composite material. In this case, good disiper of bagasse fiber and glass fiber in the resitrix has
been observed. The absence of any voids arounfibidws indicates a good adhesion between fibers and
epoxy matrix. From the Figure 6(b) it can be codellithat the vertical fracture section of SEM nigtaphs
of 20 wt% bagasse and 5 wt% glass fiber composétermal is well bonded and there is no stretctohg
fibers, rather fibers are broken uniformly. Simitdrservations are seen for 30 wt% bagasse and Sgleiss
fiber mixed epoxy resin in figure 6(e-h). From thigove figures it is also evident that there is hengical
reaction between fibers and epoxy resin. It isvestied that average size of the bagasse fiber adg/18 in

diameter and 61.0 m in length.

The commercially available bagasse boards werehpsed from the M/S Adlakhha Glass Stores,
Rudrapur, INDIA having approximately same densitycomparison to 25 wt% bagasse- 5 wt% glass fiber
mixed composite to compare the mechanical proerTiee test results are presented in the table 9-10

180



J. Mater. Environ. Sci. 3 (1) (2012) 171-184
IS\ : 2028-2508
CODEN: JMESCN

£ x00
y @ o014 28 Mar 2011

Fig. 6(a): Scanning electron micrograph for (
wt%BG & 5 wt%GF) of vertical cut section

20um

v,\r‘
WiD21 éf‘:s'so
w7

_ 'WD26mm $S50
Semple . ) 4 0014 28 Mar 2011
Fig. 6(c): Scanning electron micrograph for (

wt%BG & 5 wt%GF) of Horizontal right side sectig

SElI  20kV
Sample

WD21mm  SS50 x550 20um

0014

24 Mar 2011

Fig. 6(e): Scanning electron micrograph for (

Tewari et al.

o
SEI 15(kV = WD21mm x1,000 10pm

0014 28 Mar 2011
Fig. 6(b): Scanning electron micrograph for (
wt%BG & 5 wt%GF) of vertical fracture section

SS50 @
»

WD21mm SS50

s S
Fig. 6(d): Scanning electron micrograph for (
NwWt%BG & 5 wt%GF) of Horizontal left side sectio

SElI  20kV
Sample 24 Mar 2011

Fig. 6(f): Scanning electron micrcaph for (3C

WD21mm  SS50

wt%BG & 5 wt%GF) of vertical cut section

wt%BG & 5 wt%GF) of vertical fracture section

1

81




J. Mater. Environ. Sci. 3 (1) (2012) 171-184 Tewari et al.
IS\ : 2028-2508
CODEN: JMESCN

SEl  “15kV WD28mm  SS50.. [ x250
Sample

' Fig. 6(h): Scanning electron micrograp ‘ ( Fig. 6(g): Scanning electron micrograph for (
wt%BG & 5 wt%GF) of Horizontal left side sectionwt%BG & 5 wt%GF) of Horizontal right side section

Table 9: Tensile properties of the composite materialsepaky resin.

Bropert 15 wt% BG | 20 wt% BG | 25 wt% BG | 30 wt% BG g\?;ﬁ;‘l‘;;c'a”y
perty 5wi% GF | 5wit% GF | 5wit% GF | 5wit% GF

bagasse board
E,(MPa) 10.20 08.00 05.20 04.00 3.23
Ultimate stress, (MPa) 4.69 4.33 2.87 1.56 2.50
Percentage elongation 20.50 26.40 46.60 56.70 48.00

Table 10: Flexure strength, compressive strength, hardnegsl@ansity of composite materials

Properties 15 wit% BG | 20 wt% BG | 25 wt% BG | 30 wt% BG a\%ggﬁ:rgggsse
5wt% GF | 5wt% GF | 5wt% GF | 5 wt% GF board
Flexure strengt 3.9¢ 3.5¢ 1.41 0.82 0.7
Compressive strencg 9.6( 5.92 4.57 1.8¢ 2.3
HardnessM-scal¢) 53.0( 47.6( 45.0( 39.8( 32.0(
Density, (g/mm?) 1.0¢ 0.9¢ 0.8¢€ 0.8( 0.87

The results show that the commercially availablgalsae fiber boards have less tensile strength as
compared to the bagasse board obtained in therpresely due to presence of glass fibers. Simitaceis
also seen in case of compressive and bending ttrasgnentioned in table 10. It is also found tieatiness
and density of commercially available bagasse filwards and bagasse board obtained in the preselyt s
are approximately same due to lesser amount of fjlzer mixed.
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Conclusions

Addition of fiber increases the modulus of elasfidf the epoxy. Mixing of bagasse with glass fiber
also improves the modulus of elasticity. Additidrbagasse fibers decreases the ultimate tenséiegitr. But
addition of glass fiber further increases the utientensile strength in comparison to commercigilable
bagasse based composite. Bagasse and bagasstbglessgmprove the impact strength of epoxy materia
due to high elasticity properties of fiber as compato pure resin. Addition of fibers increases tater
absorption capacity. This test is necessary whemgposites are used in moisture affected areas.itiGilaf
bagasse fiber reduces bending strength. But additigylass fiber further increases the bendingngtiein
comparison to commercially available bagasse basetposite. It is found that 30 wt% bagasse and% wt
glass fiber-mixed composite have approximately saarelness as seen in commercially available bagasse
board.
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