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ABSTRACT: 
Polymer composites are of great demand due to its 

versatile uses starting from the household' article to 
machine components and in aerospace applications. The 
degradation/variation of the mechanical properties of the 
specimen treated at different environment/atmospheric 
conditions are of main concern, while recommending such 
a composite for particular use. On the other hand, the 
industrial waste viz. fly ash generated from the thermal 
power plants, which is creating the environmental threats, 
needs attention for its disposal and/or utility. The present 
investigation is aimed at processing a composite using fly 
ash jute with epoxy (binder) and to study its weathering 
behaviour on mechanical properties such as flexural 
strength. The fracture surfaces of the specimen were 
examined under scanning electron microscope. From the 
study, it appears that this composite can be successfully 
used as a structural material in household and automobile 
applications as a low cost building material. 

INTRODUCTION: 
The need for the use of newer materials to combat 
various situations has resulted in the emergence of 
polymer based system. The polymer and their 
composites are being increasingly employed in view of 
possessing good strength and low densities. With many 
advantages, polymers and its composites are being 
utilized for numerous tribological purposes such as seals, 
gears, bearings, brakes, and clutches, transmission belts, 
rollers, artificial joints office automation machinery 
[l]In recent years, natural fibers have attracted 
worldwide attraction as a potential reinforcement for the 
composite because of their easy availability, easy 
processability low density, Lightweights, non-
abrassivity, low cost and above all Eco-friendly 
characteristics [2]. There is a growing demand for 
development of high performance bio composites using 
lingicellulosic fibers such as jute , hemp, sisal and choir. 
etc [3]. The major weakness of these fibers is their 
hydrophilicity, which significantly reduces the fiber 
matrix adhesion {4-6], Researchers in these areas have 
primarily aimed at the surface modification of such 
fibers for fabricating high strength composites 
visualizing the increased rate of utilization of PMC's the 
present piece of work has been undertaken for the 
polymer matrix composites with fly ash and jute fibers 
as reinforcement. The degradation of mechanical 
properties (viz. flexural strength) of the specimen treated 
at different weathering conditions is reported in this 
present work. Several authors have contributed to the 
development of polymer composites using jute as 
reinforcement. Mitra (6) improved the fiber matrix 
bonding by treating the surface of jute fibers with 
precondensates like phenol formaldehyde, melamine 
formaldehyde and cashewnut shell formaldehyde before 
impregnating with the resin for composite fabrication. 
Their result with the resin for composite suffers from 

improvement in mechanical properties. Dash, Misra, 
Tripaty (7) have mode or attempt to improve the 
mechanical performance of jute composite by using 
unidirectional oriented Jute silver as the reinforcement 
and general purpose polyester resin as the matrix. The 
primary objective of their work was to develop surface 
modification through the bleaching process. 
•Authors to whom correspondence should be made 
Satyanarayan (8) has reported incorporation of the 
natural fibers in polymers and characterization of three 
new composites, with and without subjecting them to 
environmental conditions. Giridher and Roa (9) have 
made a comparative study for the moisture absorption 
behaviour of sisal and jute fiber composites in a epoxy 
matrix base. Roe and Ansell (10) have made a study for 
tensile strength and fracture behaviour in which raw 
fiber has been incorporated in polyester resin matrix to 
form uniaxially reinforced composites. 

EXPERIMENTAL ASPECT: 
MATERIALS AND METHODS: 
Fly ash used for composite preparation was collected 
from the second captive power plant of Rourkela Steel 
Plant, which uses pulverized bituminous coal from IB 
valley of Sambalpur District of Orissa. The plant 
consumes 55 tones of coal per hour and produces about 
465 tones of fly ash per day to produces 600 megawatt 
of electricity. Presently the fly ash is being collected by 
employing electrostatic precipitation method. The 
Chemical composition and physical test conducted at 
RSP, Rourkela as per IS. 1727-1967 are presented in 
Table.l 
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EPOXY RESIN: 
Polymeric materials are rapidly gaining importance 
owing to their advantageous mechanical properties. One 
such polymer is epoxy resin, which has good resistance 
to alkalis and good adhesive properties owing to the 
cross-linking chain between the resin polymer and the 
hardener. The type of epoxy resin used in the present 
investigation is CY-205 and the hardener HY-951 was 
obtained from Ciba-Geigy Ltd., India.. This has a 
viscosity of 10-20 MPa at 25°C. 

PREPARATION OF THE TEST MATERIAL: 
The cut piecing of jute mats after cleaning and drying 
were used. Initially about 30 volume percent of fly ash 
were mixed thorough with the epoxy resin. This mixture 
was thinly (~ 1mm thickness) spread over a glass sheet ( 
coated with wax) on top of which the jute mat was put 
and a little pressure was applied. Then another layer by 
the fly ash epoxy mixture was spread over it. With the 
similar, sequence (three layered and four layered 
composite was prepared containing 20 volume percent of 
fiber Fig 1. The material was left for curing for 72 hrs at 
room temperature in dry condition. Specimens of 
dimensions (10x12x100) mm were cut from the sheet for 
treatment and testing. 

EXPERIMENTAL PROCEDURES: 
These composite samples are treated in various 
environmental conditions like atmospheric, subzero, 
Nacl and steam treatment. The dimensions and weight of 
each specimen was noted prior to and after the 
treatments, which incorporate to the dimensional 
change/stability of the composite with the treatment. 
Three-point bend test was carried out of shear strength 
for all (environment) treatments. 

RESULTS AND DISCUSSION: 
Figure 2 to 4 shows.the change in volume of different 
series of samples for different time exposures. Subjected 
to steam treatment (i.e. at 90% RH and temp. 100 degree 
centigrade) for single, three and four layered composites 
respectively. The rate of change of volume with time is 
maximum for initial period of exposure for all the three 
types of samples and almost remain same for the 
remaining period. It is also clear from these plots that 
the rate of increase in volume is more with composite 
having more volume fraction of jute.Figure 5 shows the 
percentage change in weight when the samples are 
exposed to steam for three types of samples. All these 
figures shows similar trend but "with a variation of 
magnitude (of weight). Beyond certain period of 
treatment i.e.about 4-hrs and beyond ,a linearity in the 
curves are observed, which is indicative of saturation of 
moisture absorption. Figure 6-9 shows the variation of 
shear stress for three types of composites i.e. natural, 
steam, salt water of sub zero environment. In all the 
cases similar trend is observed i.e. decrease in stress 
values with increase in time of treatment and this 
decrement of stress value, is more for composite, 
containing more layers of natural fiber i.e. jute mats. In 
Fig. 9 for sub zero treatment though the curves shows a 
decline trend, the rate of change appears to be different. 
The rate of change follows a particular pattern up to 21 

days of treatment i.e. gradual decrease ,beyond which a 
sharp decrease of the stress values are observed. This 
may be due to the rigidity of the epoxy matrix or \and 
debonding of the fibers for the long time of exposure in 
sub zero condition. 

MICRO STRUCTURAL OBSERVATION: 
Figure 10 (a) and (b) shows the typical structure of the 
samples treated in subzero condition. In fig 10(a) two 
different mode of fracture are observed. In some regions, 
fiber pull out is prominent and brittleness of the matrix is 
observed which implies brittle fracture of the matrix. Fig 
10(b) shows the magnified view of the above sample. It 
is observed that some small particles adhere to the fiber 
surface, but no cracking of the fiber structure or fibril 
strands are observed. This is because the adherence of 
the fly ash particles to the fiber surface which plays a 
vital role interfacial bonding.Figure 11 shows a typical 
sample treated in sodium chloride (Nacl). The breaking 
of the fibril strand is seen at some places. This implies 
the weakening of the fibers during the treatment. 
Debonding of the fibers from the matrix is also viewed 
from the photograph. Figure 12 shows the fracture 
surface of the sample after steam treatment. Adherence 
of particles on the fiber surface is less as compared to the 
two previous treatments. Striations on the polymer 
matrix are seen. The Debonding of the fiber from the 
matrix, the breaking of fibers and fiber strands is well 
visualized. 

CONCLUSIONS: 
The following conclusions are drawn from the study: 
1. The moisture absorption of salt affects the change in 

volume, weight and density of the composite. 
2. The volume and weight change of the composite 

attains stability after certain of exposure. 
3. The shear stresses of composite are very sensitive to 

the treatments. The shear stress decreases with 
increase in treatment time. 

4. It is found that increase in moisture percent decrease 
the shear stress but the three layered composite 
shows optimum value of stress (40 Mpa). This 
indicates that about 50-60 % volume fraction of the 
second phase i.e. jute (with 15 % fly ash) composite 
gives the optimum result. 

5. Detailed investigation is required to evaluate other 
properties viz. Thermal stability, dielectric constant 
etc along with mechanisms responsible for reduction 
in mechanical strength of the complex. 
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