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I. INTRODUCTION 
 
Importance of composite materials is seen in all age 
of history and all ancient civilazations have used such 
materials. The main objective of this study is to prove 
the industrial use of local plants found in desert area. 
The study provides useful parameters for fiber 
industry so that material can be used properly for 
particular application and can competes the 
international market. By these parameters we try to 
develop understanding for usefulness of new natural 
fiber composite material with respect to exiting 
plastic material. The knowledge said parameters are 
useful for understanding the microscopic level study. 
The theory, models and equipment used are accepted 
under international standards. By the proposed work 
we investigate phase transformation, somr thermal 
properties of fiber reinforced phenol formaldehyde 
composites of Leptadenia pyrotechnica . 
 
It is planned to investihate strength, phase 
transformation and some thermo physical properties 
of compoite materials in respect of polymer made by 
plastics. 
 

 
Leptadenia pyrotechnica  in BIKANER (Rajasthan) 
 
II. BRIEF HISTORY OF POLYMERS 
 
The history of polymer is not far ago. It was 1866 
when the earliest polymer made of organic materials, 
from animal and vegetable product, cellulose being 
discovered. Later men made i.e. synthetic polymers 
were synthesized since 1906. The earliest synthetic 
polymers are phenol formaldehyde and Bakelite. As 

the time passed, more and more new polymers e.g. 
polystyrene, nylon polyethylene, polyisoprene etc 
were synthesized manually. This power does not stop 
here and the synthesis goes on as discussed in the 
subsequent section of the chapter. Spectrum of 
commercially available polymer composites is as 
under in Fig 1.9. Depending on their end use 
polymers can be classified broadly into plastics, 
elastomers (or rubbers) and fibers and also coatings, 
adhesives, foams and films. According to properties a 
particular polymer may be used in two or more of 
these application categories. For example a plastic, if 
cross linked and utilized above its glass transition 
temperature, may make a satisfactory elastomer or a 
fiber material may be used as a plastic if it is not 
drawn into filaments. 
 

 
Fig. 1.9: Spectrum of commercially available polymer 

 
1. Plastic 
Plastics are materials that have some structural 
rigidity under load and are used in general purpose 
applications. Polyethylene, polypropylene, poly 
(vinyl chloride), polystyrene and the fluorocarbons, 
epoxies, phenolies and polyester may be classified as 
plastics. With regard to behavior at elevated 
temperatures it can be further divided into two parts –  
 
a. Thermoplastic: These polymers have linear 
and branched structures. They can be molded into 
desired shape if heated above its glass transition 
temperature or melting point and regains their 
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original hardness and strength when cooled down. 
Ex. Polyethylene. 
b. Thermosets: These polymers have cross 
linked and network structures; the structure in effect 
becomes one giant molecule with the strong covalent 
bonds. During polymerization the network is 
completed and shape of the part is permanently set, 
the softening, creeping or effect of solvent [1-6] does 
not take place up to a certain temperature in these 
thermosetting polymers. These polymers process 
better mechanical, thermal, chemical properties, 
electrical resistance and dimensional stability in 
comparison to thermoplastic. 
 
Phenol formaldehyde is a thermosetting polymer and 
has a number of desirable properties; for a polymer it 
is very hard and heat resistant, excellent thermal 
stability to over 1500C (3000F), is less brittle than 
many of the ceramic materials, is very stable and 
uncreative with most common solutions and solvents. 
It is relatively inexpensive and may be compounded 
with a large number of resins, fillers etc. It is largely 
used in motor housings, telephones, auto distributors, 
electrical fixtures. 
 
2. Rubbers and Elastomers  
Elastomers are polymeric materials having very high 
elasticity. They have no crystalline structure at room 
temperature, have a very high reversible strain, soft, 
and have low modulus of elasticity. 
 
3. Fibers and Filaments 
These consist of long chain molecules, aligned in the 
long direction of fiber. With the advancement of 
technology in field of polymer science, more and 
more new polymers composites have been 
synthesized. Last few decades have witnessed the 
addition of fillers in a polymer matrix [7-13] so that 
certain desired physical and chemical properties can 
be tailored. The range of fillers vary from wood, 
silica, clay, powder mica, glass, asbestos to natural 
fibers of cellulose like banana, pine-apple leaf, jute, 
sisal, coconut, palm, Capparis decidua (ker), Safad 
aak (Calotropis gigantea), carrot grass, Leptadenia 
pyrotechnica hindi name khimp , Leptadenia 
pyrotechnica etc. Inclusion of desert plant fiber is a 
new idea from research group in Dungar College 
Bikaner Rajasthan. The inclusions of these fibers in a 

polymer matrix demonstrate good mechanical 
property, dimensional stability and cost effective 
products. In addition to the above said properties, the 
reinforcement of natural fiber in thermosets has 
gained momentum due to easy processing, abundance 
in nature, echo friendly, nontoxic and low cost with 
high strength. This will help in development of local 
industries. The thermal and mechanical properties of 
the composite depend upon the fiber concentration, 
fiber dispersion, fiber matrix adhesion, fiber's 
orientation in the matrix and the treatment given to 
the fiber.  
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