
ICEAIST-24 
International Conference on Exploring AI, IOT, Science & Technology-24 

ESP Journal of Engineering Technology Advancements / ISSN: 2583-2646 

This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/2.0/) 

Original Article 

Comparative Study of Some Mechanical Properties of 
Composite Materials like Jute Fiber with Conventional 
Metals 
 

R.Rajesh Kumar1, D. Kannan2, R.Ranjith Kumar3 
1,2,3Mechanical Engineering Department, MAMSE, Siruganur, Trichy, Tamilnadu, India. 

Abstract: This comparative study explores mechanical properties between jute fiber composites and 
conventional metals, focusing on key parameters such as tensile strength, flexural strength, impact 
resistance, density, fatigue resistance, corrosion resistance, cost, and environmental impact. Jute fiber 
composites are known for their lower density, corrosion resistance, and environmental friendliness 
compared to metals, but generally exhibit lower mechanical strength. Conventional metals, characterized by 
higher strength and varying degrees of corrosion resistance, are typically heavier and more costly. The study 
examines these factors to provide insights into material selection for diverse applications, emphasizing the 
trade-offs between performance, cost, and sustainability in engineering and industrial contexts. 
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INTRODUCTION 

A composite is combination of two materials in which one of the materials, called thereinforcing phase, is in 
the form of fibers, sheets, or particles, and is embedded in the othermaterials called the matrix phase. The 
reinforcing material and the matrix material can be metal,ceramic, or polymer. Composites typically have a fiber or 
particle phase that is stiffer andstronger than the continuous matrix phase and serve as the principal load carrying 
members. Thematrix acts as a load transfer medium between fibers, and in less ideal cases where the loads 
arecomplex, the matrix may even have to bear loads transverse to the fiber axis. 
 

The matrix is moreductile than the fibers and thus acts as a source of composite 
toughness.to protect the fibers from environmental damage before, during and after composite processing.When 
designed properly, the new combined material exhibits better strength than would eachindividual material. 
Composites are used not only for their structural properties, but also forelectrical, thermal, tribological, and 
environmental applications. Composites are multifunctionalmaterial systems that provide characteristics not 
obtainable from any discrete material.  
 

They arecohesive structures made by physically combining two or more compatible materials, different 
incomposition and characteristics. In the broader significance; the combination has its owndistinctive properties. In 
terms of strength to resistance to heat or some other desirable quality, itis better than either of the components 
alone or radically different from either of them. Thecomposites are compound materials which differ from alloys 
by the fact that the individualcomponents retain their characteristics but are so incorporated into the composite as 
to take advantage only of their attributes and not of their short comings‖, in order to obtain improved materials. 
Composite materials as heterogeneous materials consisting of two or more solid phases, which are in intimate 
contact with each other on a microscopic scale.  

They can be alsoconsidered as homogeneous materials on a microscopic scale in the sense that any portion of 
itwill have the same physical property. The following are some of the reasons why composites 
areselected for certain applications: High strength to weight ratio (low density high tensilestrength) High creep 
resistance, High tensile strength at elevated temperature, High toughness. 
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JUTE FIBER 

Jute is a best fiber obtained from inner bast tissues of the plant stem. The fibers are boundtogether by 
gummy materials (pectinous substances) which keep the fiber bundles cemented withnon fibrous tissues of jute 
bark. These encircling soft tissues must be softened, dissolved andwashed away so that the fiber can be obtained 
from the stem. This is done by steeping the stems organisms (mainly bacillus bacteria) decompose upon 
temperatures and the type of water used. Ithas been found that the presence of higher the tenacity of fiber In this 
research, a unidirectional type of fabric weave having a count of 20 x 12 (for yarns of245 302 Tex) is investigated. 20 
x 12 indicates 20 in number larger yarns in the wrap directionand 12 in number smaller yarns in the weft direction 
per inch are used. Jute fiber is 100% bio-degradable and recyclable and thus environmentally friendly. It is a 
natural fiber with golden andsilky shine and hence called The Golden Fibre. It is the cheapest vegetable fiber 
procured fromthe best or skin of the plant's stem. 

 
Figure 1: Jute Fiber 

 
LITERATURE REVIEW 

  Proposed the using tamarind kernel powder fromdifferent areas in Thailand (Uthaithani, Ang Thong, and 
Nakhon Sawan) as a thickening agentfor printing polyester with disperse dye in comparison to the commercial 
tamarind kernel powderfrom India as presently used in textile printing was examined. All tamarind kernel 
powdersamples presented high polysaccharide and protein contents. The obtained result indicated thatthe 
properties as colour values, colour strength (K/S), overall fastness properties, handling, andsharpness of printed 
polyester fabric were good to very good levels. Only slight differences wereobserved between two places of 
tamarind kernel powder (Thailand and India) utilized forthickening agent Tamarind seed gum or tamarind kernel 
powder (TKP) is derived from theseeds of Tamarindus indica Linn. The effect of tamarind kernel powder (TKP, 0-
2.7% w/w), gumarabic (GA, 0-18% w/w) and maltodextrin (MD, 0-27% w/w) on droplet size, 
rheological properties, Potential, encapsulation efficiency and the stability of W/O/W emulsions frommethyl 
gallate. The result shows that increasing GA and MD reflected to small droplet size. Theviscosity was directly 
related to GA, MD and TKP. The higher concentration of MD and GAreflected to lower creaming layer.  
 

The higher encapsulation efficiency was found with increasingthe concentration of GA and MD. The results 
suggested that the novel combination of TKP, GAand MD has a potential usage as wall material in phenolic 
encapsulation Effects of addition of different levels of gums (xanthan,carboxymethyl cellulose and locust bean 
gum) on the pasting properties of tamarind kernel, potato and rice flour were studied by using Rapid Visco-
Analyzer (RVA). Tamarind kernel powder (TKP) varied significantly (P < 0.05) from rice and potato flours with res
pect to its highest protein, ash and fat contents. The results of RVA analysis indicated that pasting properties 
of flour/gum mixtures  
 

FORMATION OF COMPOSITES 
The basic engineering properties of composite material can be determined by either experimentalstress 

analysis (testing) or theoretical mechanics(micromechanics).The micromechanicsapproach utilizes knowledge of 
individual fiber and resin properties and the proportionality offiber to the resin lamina .A rule of mixture approach 
can be best used to drive the majority of acomposite lamina property. When fabricating a composite material and 
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structure from dry fiberand pouring the liquid resin on fiber, the correct ratio of weight of fiber and resin are 
required. 

 
TESTING 

Tensile test: 
The hybrid composite material fabricated is cut into required dimension using a saw cutter andthe edges 

finished by using emery paper for mechanical testing. The tensile test specimen 
is prepared according to the ASTM D638 standard. The dimensions, gauge length and cross-headspeeds are chosen 
according to the ASTM D638 standard. A tensile test involves mounting thespecimen in a machine and subjecting it 
to the tension. The testing process involves placing thetest specimen in the testing machine and applying tension to 
it until it fractures. The tensile forceis recorded as a function of the increase in gauge length. During the application 
of tension, theelongation of the gauge section is recorded against the applied force 
 
 
Figure Tensile Testing Machine: 

 
Figure 2: Tensile Testing Machine 

 
Standard dimension for tensile testing (ASTM D638) Laminate after Cutting required for Tensile Test 
Compression Test: 

When an axial load (by definition, columns are subjected to compression axial loads) is appliedto a column, 
the column may fail because the stress in the column exceeds the yield stress of thematerial. For practical columns, 
however, this is seldom the cause of failure. A largecompression load can cause the column to become unstable, 
resulting in a sudden lateraldeflection of the column. This bowing of the column is called buckling. The purpose of 
the Euler buckling calculations is to compute the magnitude of the axial load that will create this instabilityin the 
column. 

 

    
Figure 3: compression test  
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Figure 4: Figure Specimen for testing compression 

RESULT AND DISCUSSIONS 
 

 Variation of Tensile strength: 
Tensile tests are carried out as per ASTM standards for Jute, Tamarind seed powder & plantgum. The 

percentage of the raw materials was varied at different levels and the results 
were plotted. The tests conducted showed that as the percentage of jute was increased in thecomposite, the tensile 
property increased exponentially. 

 

S,No Jute, Tamarind seed powder & plant gum in % Tensile strength 

1 40&60 372 

2 50&60 460 

3 60&40 599 

4 65&35 657.1 

 
Variations of compression strength 

Compression tests are carried out as per ASTM standards for Jute, Tamarind seed powder & plant gum. The 
percentage of the raw materials was varied at different levels and the results 
were plotted. The tests conducted showed that as the percentage of jute was increased in thecomposite, the 
Compression property increased exponentially.  

S,No Jute, Tamarind seed powder & plant gum in % Tensile strength 

1 40&60 1205.3 

2 50&50 1210.2 

3 60&40 1969.2 

4 65&35 1995.7 

 
CONCLUSION 

 Load v/s displacement curves were observed for various types of organiccomposites with different 
percentages of fibres and different natural binders. Itwas concluded that for 65% of fiber and 35% of 
natural binders gives maximumtensile and compression strength 

 The combination of different natural fibers found to give better mechanical properties 

 At first, proper fiber surface treatment should be developed and implemented 

 Secondly, properties of composites are greatly depended on the volume percentages of fibers and resin 

 The quality at fiber matrix interface should be improved 

 The current challenge is to make them cost effective 

 The efforts to produce economically attractive composite components haveresulted in several innovative 
manufacturing techniques currently being used inthe composites industry 
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SCOPE OF FUTURE WORK 

 The present project focused mainly on Tensile and Compression properties. Othermechanical properties 
can be tested for accurate requirement. 

 Further, the properties of the composites can be enhanced by combination of other natural binders 

 The raw materials have to be treated for removal of any impurities before actual use 
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