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Abstract— Polymer Matrix composites have been widely 

used nowadays for its superior strength quality along with a 

considerable amount of reduction in weight and cost. In 

automotive components the use of natural fibers has 

increased to reduce the weight and increase the strength and 

safety of the automobile components. Natural Fiber 

reinforced Thermoplastic components in the automotive 

industry can afford the advantages of weight, cost reduction 

and recyclability, compared to conventional materials. The 

handling of natural fibers in automotive exterior and interior 

components is essential to recover eco-efficiency and 

renewability. The natural fiber extracted from Ipomoea 

staphylina is treated with sodium hydroxide solution. Then 

the treated fiber is reinforced with LY556 grade epoxy resin 

by compression moulding process. The fiber is reinforced 

into the matrix in a random fashion. Later the mechanical 

properties namely Tensile strength and Flexural strength are 

evaluated experimentally by using Universal Testing 

Machine. Hardness value of this natural fiber composite is 

measured by using computerized Vickers hardness testing 

machine. 
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I. INTRODUCTION 

Recent Years, Materials Scientists And Engineers In all over 

the world have focussed their attention among Natural fiber-

reinforced polymer composites due to their attractive 

features  include light weight, low material cost, moderate 

strength, high specific modulus, lack of health hazards, 

renewable and environmentally friendly. Therefore, natural 

fiber-based composites have diverse and varied applications 

in ship and submarines, aircrafts and spacecrafts, trucks and 

rail vehicles, automobiles, robots, civil engineering 

structures, packaging and storage devices [1]. Although 

many studies have been conducted in which widely used 

conventional materials were substituted in engineering 

applications with natural fiber components [2-4]. India, 

endowed with an abundant availability of natural fibers such 

as jute, coir, sisal, pineapple, ramie, cotton, bamboo, banana 

etc., has focused on the development of natural fiber 

composites primarily to explore value-added application 

avenues. Such natural fiber composites are well suited as 

wood substitutes in the housing and construction sector [5-

7]. The fibers from the plants can be extracted from different 

parts of the plant like seed, stem and leaf.[8] Natural fibers 

contain cellulose fibrils embedded in lignin matrix. These 

cellulose fibrils offer maximum tensile, flexural strength and 

rigidity.[9] The efficiency of reinforcement of natural fiber  

depends on its cellulose character and crystallinity.[10] The 

IS plant belongs to convolvulaceae family commonly known 

as bindweed, which is a family of about 60 genera and more 

than 1600 species of mostly herbaceous vines, trees, shrubs 

and herbs. The roots of this plant are used for antidote for 

snake bite[11] and the paste of its fresh leaves and green 

stem bark are applied to cure piles.[12]. Hence the objective 

of this work is to investigate the mechanical properties of 

Ipomoea staphylina fibers (ISFs) reinforced epoxy polymer 

composites. 

II. METHODOLOGY 

The methodology depicted in Figure 1 has been adopted to 

accomplish the research work being reported in this thesis. 

As shown, fabrication and testing of composite material for 

mechanical properties in manufacturing has been selected as 

a broad field of research. A literature survey has been 

conducted to investigate the research studies already carried 

out in this field with the focus of mechanical properties of 

the composite materials. The lack of information in the 

previous research works in this domain were identified and 

used to define the research problem. The thrust activities in 

the development of composite materials influence the scope 

of the research were identified for the study and 

subsequently, methodology has been designed. Experiments 

have been conducted by applying the designed 

methodology. The results of the application of methodology 

were obtained and reviewed. Based on the review of the 

results, conclusions have been drawn. 

 
Fig. 1:  Methodology 
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III. MATERIAL SELECTION 

The main objective is to select natural fibers which are 

available easily and eco-friendly. Hence we have selected 

the widely available fiber is a Ipomoea staphylina Fiber. The 

most adopted epoxy resin (LY556) and industrial 

application hardener (HY951) are employed to fabricate the 

composite. 

A. Selection of Resin (Epoxy) 

Softener (Araldite LY 556) made by CIBA GUGYE limited 

having the following outstanding properties has been used 

as the matrix material. 

 Excellent adhesion to different materials. 

 High resistance to chemical and atmospheric attack. 

 High dimensional stability. 

 Free from internal stresses. 

 Excellent mechanical and electrical properties. 

 Odourless, tasteless and completely nontoxic. 

 Negligible shrinkage. 

B. Selection of Hardener (Hy951) 

Epoxy hardeners are not catalysts and they react with the 

epoxy resins, greatly contributing to the ultimate properties 

of the cured epoxy resin system. Epoxy hardeners provide: 

Gel time; mixed viscosity; remould time of the epoxy resin 

system. Physical properties of the epoxy resin system such 

as tensile ability, compression, flexural properties, etc., are 

also influenced by epoxy hardeners. The performance of 

epoxy hardeners in the epoxy resins system depend on the 

chemical characteristics of the epoxy resins and the physical 

characteristics while applying the epoxy resins system. The 

chemical characteristics of the epoxy resins that influence 

epoxy hardeners are: viscosity; amount and kind of diluents 

and filers in epoxy resins. The physical characteristics of the 

epoxy resins system influencing the behaviour of epoxy 

hardeners in the epoxy resins system are: temperature of the 

work area, temperature of the resins system (i.e. the heated 

resins), and moisture (dampness). 

C. Fabrication of Composite Materials 

This chapter deals with the fabrication stages carried out to 

obtain the composite material. The materials used in our 

fabrication process are 

 Epoxy resin-LY556 

 Hardner-HY951 

 Polythene Sheets 

 Ipomoea staphylina Fiber 

D. Fiber Extraction 

Natural fibers are extracted from the plant by various 

techniques like mechanical retting, chemical retting and 

water retting process.[13] The ISFs are extracted by water 

retting process where the steams of IS plant were immersed 

in water that will permit microbial degradation; this process 

went for maximum period of two weeks.[14] Then the stems 

were washed and dried in open air. The dried stems were 

taken to fiber extraction process; here the fiber extraction 

process employed was traditional combing process. 

E. Fiber Treatment 

The fibres are cleaned normally in clean running water and 

dried. A glass beaker is taken and 1% NaOH is added and 

99% of distilled water is added and a solution is made [15]. 

After adequate drying of the fibres in normal shading for 2 

to 3 h, the fibres are taken and soaked in the prepared NaOH 

solution. Soaking is carried out for different time intervals 

depending upon the strength of fiber required. In this study, 

the fibres are soaked in the solution for three hours. After 

the fibers are taken out and washed in running water, these 

are dried for another 2 h. The fibers are then taken for the 

next fabrication process namely the Pro casting process. 

F. Composite Preparation 

The specimen prepared was fabricated by compression 

moulding method. For fabricate the natural fiber composite 

60% of Epoxy resin hardener mixture and 40% of ipomoea 

staphylina natural fiber used. The lid is fixed on the top of 

the frame for distribute the load evenly on the mould. The 

setup is kept in the dry place for 24 hours. After 24 hours 

the mould is take away from the pattern, finally the natural 

fibre composite fabricated. Two moulds of size 300 x 125 x 

3 mm are prepared for casting the composite plates. All the 

inner surfaces of the mould were covered with unstitching 

paper to avoid any possible contact between resin and 

mould. Silicone grease was applied as release agent. The 

fabrication of ISFs fibre composite as shown in figure 1. 

 
Fig. 2: Fabricated of ISFs Epoxy Composite 

G. Material Characterization 

Tensile test was performed on a computer controlled 

universal testing machine according to the guidelines of 

ASTM D3039 standard. The flexural tests were performed 

using the 3-point bending method according to ASTM D790 

standard. The hardness tests were performed using the 

computerized Vickers hardness testing machine according to 

ASTM D22401 standard. Three sample specimens were 

tested to for each test and their average values are used to 

determine tensile strength, flexural strength, and hardness 

value. 

IV. RESULTS AND DISCUSSION 

A. Tensile Test 

Tensile strength of a material is the maximum amount of 

tensile stress that it can take before failure. During test a 

uniaxial load is applied through both the ends of the 

specimen. Tensile test was performed on a computer 

controlled universal testing machine according to the 

guidelines of ASTM D 3039 standard with a specimen 
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having dimensions of 20cm length, 2cm width and 0.3cm 

thickness.  The results obtained from the average value of 

ultimate break load and ultimate stress given below table 1. 

Properties Average Value 

Force at Break (kN) 0.86 

Tensile Strength (Mpa) 14.17 

Table 1: Results of Tensile Test 

B. Flexural Test 

The flexural tests were performed using the 3-point bending 

method according to ASTM D790 standard specimen size of 

18cm × 2cm × 0.3 cm. The load is applied normal to the 

supports in the middle of the specimen. When the load is 

applied gradually the specimen bends and the deflections are 

noted. When further more force is applied the specimen 

breaks. The force at which the specimen breaks is used to 

found the Flexural strength. The results obtained from the 

average value of ultimate break load and Flexural strength 

given below table 2. 

Properties Average Value 

Force at Break (kN) 0.183 

Flexural Strength (Mpa) 208.33 

Table 2: Result of Flexural Test 

C. Hardness Test 

The hardness test was conducted in the PC assisted Vickers 

hardness testing machine. The testing load was maintained 

at 10 kgf and the maximum and minimum limits were 

mentioned to be 100 HV and 10 HV respectively. The 

ASTM D22401 (20mm X 20mm X 3mm) Specimen is used 

to perform the hardness test. The results obtained from the 

average hardness value given below table 3. 

Properties Average Value 

Hardness value 40.4 

Table 3: Result of Hardness Test 

V. CONCLUSION 

Natural Fibers are renewable raw materials, environ- 

mentally friendly material and they are recyclable. 

Extensive uses of this material will save wood resources and 

thus protect forests. In the project natural fiber reinforced on 

polymer composite was fabricated by compression 

moulding process. Natural fiber synthesized from Ipomoea 

staphylina after chemical treatment in 1% NaOH solution is 

reinforced with Epoxy LY556 by compression moulding 

process. Tensile test, flexural and hardness test was 

experimentally carried out. The developed natural fiber 

composite used in various applications in the field of 

Automobile interior parts, construction and manufacturing 

and being adopted in aircraft interior decoration, designing 

body parts. 
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