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ABSTRACT 

 

Now a day’s Natural Fibres Composites owing importance due to its Bio degradability, Light weight& Strength 

etc ., This project aims to  investigate Mechanical Property evaluation of Jute fibre Eglassfiber,  without 

chemical treatment and  applied  an compression load on the Jute fibre layers to be in uniform and 

Unidirectional. To evaluate the mechanical properties and weights of specimens are2 and 3 layeerstaken,  

Epoxy & Hardener constant for all specimens. The Specimens prepared by Hand layup technique and specimen 

cuts with Manual Hacksaw frame and applied smooth filing to avoid notches during cutting. Testing’s for 

Mechanical properties evaluation used are tensile, and 3-Point Flexural testing’s on computerized UTM 

(INSTRON 3369). Hardness and Impact tests also performed per the ASTM standards. 

Keywords : Jute Fiber,EglassFiber, Hand Layup Technique, Mechanical Properties 

 

I. INTRODUCTION 

 

Reinforcement provides strength and rigidity, helping 

to support structural load. The matrix or binder 

(organic or inorganic) maintains the position and 

orientation of the reinforcement. Significantly, 

constituents of the composites retain their individual, 

physical and chemical properties; yet together they 

produce a combination of qualities which individual 

constituents would be incapable of producing alone. 

The reinforcement may be platelets, particles or fibers 

and are usually added to improve mechanical 

properties such as stiffness, strength and toughness of 

the matrix material. Long fibers that are oriented in 

the direction of loading offer the most efficient load 

transfer. This is because the stress transfer zone 

extends only over a small part of the fiber-matrix 

interface and perturbation effects at fiber ends may be 

neglected. In other words, the ineffective fiber length 

is small. Popular fibers available as continuous 

filaments for use in high performance composites are 

glass, carbon and aramid fibers. If the fibres are 

derived from natural resources like plants or some 

other living species; they are called natural fibres. 

Among all reinforcing fibres, natural fibres have 

gained great significance as reinforcements in 

polymer matrix composites. Depending upon the 

source of origin, natural fibres are classified as plant, 

animal and mineral fibres. Recently, due to the 

growing global energy crisis and ecological risks, 
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natural fibres reinforced polymer composites have 

attracted more research interests.The modern method 

for producing glass wool is the invention of Games 

Slayter working at the Owens-Illinois Glass Co. 

(Toledo, Ohio). He first applied for a patent for a new 

process to make glass wool in 1933. The first 

commercial production of glass fiber was in 1936. In 

1938 Owens-Illinois Glass Company and Corning 

Glass Works joined to form the Owens-Corning 

Fiberglas Corporation. When the two companies 

joined to produce and promote glass fiber, they 

introduced continuous filament glass fibers. Owens-

Corning is still the major glass-fiber producer in the 

market today. 

 

II.  METHODS AND MATERIAL 

 

a. Materials 

The following table shows the details of Raw 

materials used in the present work. The material 

goods purchased fewer from local sources, and matrix 

purchased from authorized dealers.  

Table 2.1 List of raw materials used in the 

present work 

Description Raw materials 

Matrix Epoxy resin (LY556) 

Hardener Hardener(HV951) 

Reinforcing agent Jute fiber , 7Mil E glass fiber 

Mould releasing 

agent 

OHP sheet & Wax 

Casting Wooden Moulds 

 

The fibre properties depends on factors could change 

characteristics majority factors such as maturity of 

processing adopted for the extraction of the fibre . 

The above table shows Mechanical properties of Jute 

fibre showed in Table. 2.2 

 

 

Table 2.2 Jute & E glass fiber Mechanical properties [15] 

Fibre 

Young’s modulus 

(GPa) Density (g/cm3) Elongation at break (%) 

Tensile strength 

(MPa) 

Jute fiber 26.5-42 1.3 1.5-1.8 393-773 

E Glass fiber 40.28-65 1.03 4.7-4.9 725-985 

 

 

b. Matrix Materials   

The purpose of Matrix material in Composite is to 

make Strength in between the Fibres and Layers. Due 

to its bondage with fibres the Composites will gain 

more strength. 

 

 
Fig 2.1 Matrix Material of Epoxy and  Hardener 

In present work the Epoxy resin [10] (LY556). It is 

obtained from Authorized dealer SreeInustrail 

Composite products, Invoice number 10121 & Date 
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13th October 2017 for Araldite (HY951) Huntsman, 

Ciba- Geigy India Ltd Company, Mumbai. 

 

c. Mould preparation 

The Matrix (Epoxy and Hardener) weighed with the 

Jewelry Weighing machine (make: BOLT MH 

Series200g/0.01g). The 50 grams of Epoxy and 5grams 

of Hardener mixed in Ultrasonicator. The mould has 

prepared [17] with A4 wooden sheet of 8mm in thick 

used. A polythene OHP sheet (for easy removal)  is 

placed on the  surface [18] of the wooden sheet and 

Nails used to fit the boarders which are having 

thickness of 3mm. The mould preparation has bee 

displayed in the following Figure 2.5. The bottom side 

8mm thick wooden sheet placed. Then and HP sheet 

it, then afterwards around borders were fixed with 

the help of nails, for the preparation of glass mould on 

the OHP sheet fevi quick used. Then on the top side 

of borders also covered with 1mm glass plate placed. 

Then the approximate load has been applied up to 

required thickness to be obtained. 

 

 

Fig 2.1 Mould Making 

Removing the mould here borders are covered with 

3mm glass flakes, about 130mm in length.  

 

 

 

 

3.1 Tensile Test 

 

The Tensile test specimens after breakage are shown 

in figure 3. The specimens all having same dimensions 

(due to shaking while Capturing image)  and having 

standard dimensions which listed in figure 2 (a) the 

same dimensions are taken for all 4 specimens.  

 
Fig 2.2 Tensile specimens after Tests 

 

The tensile tests shows Table.4 results  table 

properties of Jute fibre composites reinforced 

composites with Eglassfiber, it is observed that 

peakstress in specimen E1J2 was 34.29, also is it is 

noticed that specimen E2J1which contain synthetic 

fiber shown lean properties comparatively specimen 

contain more densit of Natrualfiber i.e. Jute.  

 

Table 2.3 Tensile Specimens Results 

 

Sl. No Specimen 

Name 

Tensile strain % Tensile 

Stress (Mpa) 

1 E1J1 0.01583 18.66 

2 E1J2 0.01217 34.29 

3 E2J1 0.01950 31.92 

 

The following graph drawn corresponding to the 

table Tenile table2.5it is alsexpressing  intnd here we 

can observe that Rapid increase stress from specimen 

E1J1 to E1J2 but the stress was only higher when 

comparing with Specimen E2J1. Specimen E1J2was 

shown lower strain and peak stress.    
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Graph 2.1 Tensile Test Graph 

 

The above Graph.2.1 displays Tensile stress & Tensile 

strain  

 

3.2 3-Point Flexural Test 

The Flexural test specimens  after breakage are shown 

in figure 3. The specimens all having same dimensions 

(due to shaking while Capturing image)  and having 

standard dimensions which listed in figure 2 (a) the 

same dimensions are been taken for all 3 specimens.  

 
 

Fig 2.3 3-Point Flexural Specimens after test 

 

The following table 2.4  shows the Results of 3 point 

flexural test.  

 

Table 2.4 3-Point Flexural test 

The flexure properties for different composites are 

displayed in following Graph.2 Flexural stress were 

increased with deflection initial stage deflection & 

slope gradually follows until the failure point. 

 

Graph 2.2 3-Point Flexural Test or 3-Point Bending 

Test 

 
 

3.3 Impact Test 

The specimen 1J1 shown lower strength 

comparatively specimens E1J2,E2J1. And the 

specimen E1J2 which was increased layers up to 3 

layers the specimen shown medium properties of 

impact test and also it is observed that properties of 

specimen 1J2,E2J1 are almost became near to each 

other. 

 

Table 2.5 Evaluation Impact property 

 

Impact Charpy  (Jouls) Izod  (Jouls) 

E1J1 1.5 3.4 

E1J2 1.71 4 

E2J1 1.75 4.2 

 

Graph 2.3 Impact Test 

Sl.No Specimen 

Name 

Flexural 

strain % 

Flexural Stress 

(Mpa) 

1 E1J1 0.0105 19.71 

2 E1J2 0.01098 69.28 

3 E2J1 0.01551 77.27 
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But the specimen which was made of two glass layers 

the shown relevant strength to specimen E1J2. It is 

noticed that increased layers may be glass/jute fibers 

showing similar properties.  

 

3.4 Hardness test 

 

The following table 2.8 shows the BHN values for 

each sample. 

 

Table 2.6 Hardness results 

Hardness BHN 

E1J1 31.5 

E1J2 37.5 

E2J1 39.3 

 

 

The brinell test was conducted in machine name. 

E1J1 shown BHN value of 31.5, and following 

E1J2,E2J1 shown near values with difference of 1.8. 

the increase in layers doesn’t shown effect much on 

the hardness factor. 

 

Graph 2.4 Hardness test 

 

 

The above Hardness test graph shows graph drawn as 

per the results from table 2.8 the BHN value keep on 

increasing from E1J1,E11J2,E22J1 respectively. 

According to ASTM D 785 standards for composites, 

the specimens were prepared for Rockwell-B 

hardness test, the specimen is of 10mm sq.  and a 

length of 20mm.Fiber configuration and volume 

fraction are two important factors that affect the 

properties of the composite. In this test, the 

configuration is limited to unidirectional and 

continuous fibers equal to the length of the 

specimen.The hardness properties of the composites 

are studied by applying indentation load normal to 

fibers diameter and normal to fiberlength.The effect 

of fiber loading and post curing time on Rockwell 

hardness is illustrated in Figures 3 and 4. Generally, 

fibers that increase the moduli of composites increase 

the hardness of the composite. This is because 

hardness is a function of the relative fiber volume and 

modulus.  

 

III. CONCLUSION 

 

In comparisons jute fibre in the reinforced system was 

explored and shown the effect in Mechanical 

Properties. In the matrix content of fibre increase can 

causes poor mechanical properties.   

 

• In overall Tensile specimens it is noticed that 

peak stress observed in E1J2 i.e., 34.29MPa also 

concluded that increasing in Natural Cellulose 

fiber Stress was increased.  

• Overall flexural specimens E1J1 flexural strain 

0.0105 % also Stress i.e., 19.71MPa lower 

comparatively all. The stress and strain  peak in 

specimen E2J1 i.e., Strain observed as 0.01551% 

and Stress 77.27MPa. 

• Overall Impact test specimens best properties 

observed at specimen E2J1 i.e., Charpy  1.7  joules 

and Izod 4.2 joules respectively.  

• Overall Hardness test specimens E2J1shown best  

hardness property i.e., 39.3 BHN. 
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