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ABSTRACT  

The wording idea is extremely general since it affects all businesses that create intermediates or 

completed goods via the mixing of various basic ingredients. More precisely, the formulation can be 

defined as all the knowledge and operations used to mix, combine or shape natural or synthetic 

ingredients often incoherent with each other to produce a commercial product characterised by its 

operating function and the ability to meet a predetermined specification. In the formula components, it is 

necessary to differentiate between the active elements that perform the primary function desired and the 

formulation aids that perform accessory functions. Here in this study we have created and researched a 

thermoplastic, polymers and thermosetting polymers complete evaluation of innovative composite 

materials. These sophisticated composites have been supplemented with organic and/or inorganic fibres 

and produced with different organic, mineral and metal fillers. We also show a series of macro-matrices, 

including polycarbonate, polyhexamethylene sebacic, polyethylene sulfone, polyethers, ketone polyether, 

ketone polyethane, polyethylene imide, polyethylene, terephthalate, epoxy and polyurethane. Composite 

materials have the benefit of providing great mechanical performance, high heat resistance, good fire 

behaviour, high impact strength, superior abrasion resistance, excellent electrical insulation and good 

stiffness. Then the formulation of composite materials was studied and detailed. 
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INTRODUCTION 

The formed product consists of a fine dispersion of multiple immiscible stages that appear 

macroscopically uniform and micro-scale heterogeneous (painting, cosmetic creams, mayonnaise and 

composite); the preparation requirements and stabilisation of the mixture have been added to previous 

requirements. Composite material may be described as the assembly of two or more materials with 

characteristics superior to each of the component components. Composite materials are now frequently 

referred to as reinforcing measures (sometimes referred to as fillers) that are included into the matrix. The 

matrix guarantees the load's cohesiveness and guidance. In addition, the stresses underlying the composite 
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may be transmitted to the load. This produces highly diverse materials that are often anisotropic. All 

factors may affect the property of the composite material include the nature of the matrix and loading, the 

form and proportion of loading, the quality of the interface and the manufacturing method utilised. The 

matrix and the strengthening may be metal, ceramic or plastic, enabling a variety of combinations to be 

considered. In the typical situation, the composite material is comprised of one or more phases in 

continuous phases. The composite is considered to be hybrid in many stages of distinct type. The 

continuous phase is known as the matrix and the stoppage is known as the material for reinforcement or 

strengthening. Components with physical and mechanical complimentary characteristics are integrated in 

composite materials. The insert in a polymer matrix with high tensile strength reinforcements of 

extremely high modules allows mechanical and heat characteristics to be increased. Compared to metals, 

composites with a polymer matrix have the advantage of producing components that are complex in their 

production, including their lower density, hence reduced fuel consumption (for aviation and cars), higher 

speed in competitive sports, or larger missile ranges and higher payloads (in transport). Composite 

materials are divided into three categories, organic, mineral and metallic, depending on the kind of 

matrix. Cardboard and laminated tyres (rubber, steel, organic resins, glass fibres, carbon and boron) and 

reinforced plastics may be found among the organic composites (resins and short fibers). Beton (cement, 

sand and additives), carbon-carbon composites (carbons and carbon fibres) and ceramic composites are 

among the mineral composites (ceramics and ceramic fibers). The last compounds (aluminum/boron 

fibres and aluminum/carbon fibres) are also the metallic ones. This composite material covers a variety of 

application areas, including packaging, automotive, lighting, civil engineering, aviation, sports, 

biomedicine. 

DIFFERENT COMPOSITE MATERIALS TYPES  

In order to access the description, three natures such as the nature and characteristics of the components, 

the geometry and distribution of the reinforcement and the kind of matrix-reinforcement interface are 

required. Therefore, the composite material is a system consisting of comparatively many components. 

There are, then, almost endless potential realisations from this spectrum of basic components. The nature 

of the matrix, the kinds of reinforcements, the additives and the relative amounts of those components 

coming into the formulation and the implementation method have a significant influence on the final 

product's features. Two major material classifications, such as large diffusion composites and high quality 

composites, exist. 

1. Large diffusion composites  

Large composites composed of fibreglass and insaturated or phenolic polyester are the most prevalent 

composites. These account for almost 95% of output and transport (automotive, rail) and electrical 

construction are the most significant demands. 

http://www.jetir.org/


© 2019 JETIR April 2019, Volume 6, Issue 4                                                        www.jetir.org (ISSN-2349-5162) 

JETIR1904T75 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 565 
 

2. Composites with high performance 

The components are primarily epoxy resins, but particularly carbon or aramid, reinforced with long glass 

fibres. The candidates were interested in their mechanical and thermal features. The aviation and space 

industries, however, are in extremely modest manufacturing series. 

MATRIX  

Thermoplastic, thermo-metal and/or elastomer type may be used as a matrix. The matrix has the function 

of linking the strengthening fibres and distributing the restrictions, providing the structure with its 

chemical resistance and giving the required form to the final product. The matrix choice relies on the 

application of the composite material. As defined in this research, composite materials were intentionally 

restricted to those made from organic matrices. 

1. Matrices in thermoplastics 

The thermoplastic matrices are linear chains that can be converted into a molten state. Thermoplastic 

materials are heated in most industrial processes and shaped via moulding, injecting, extrusion, or 

thermoforming, before being refroided to maintain their shape in the final product. This is a reversible 

procedure. Many kinds of thermoplastics with various intriguing characteristics are now available. They 

are as flexible for usage in various goods as rubber, as hard as metal and concrete or so clear as glass. 

They do not oxidise, have a strong resilience to corrosion and are good insulators for heat and electricity. 

Thermoplastics are an excellent material for various applications due to their lightweight, great 

mechanical strength and environmental resilience. 

 Radical polymerization  

In the presence of a radical initiator in the presence of a low density polyethylene, polypropylene, 

polivinyl chloride, methyl polyacrylates and polystyrene, the following polymers are produced by radical 

polymerization in 3 stages (priming, propagation and termination). 

 Priming phase  

An initiator of polymerization is a material with at least one labile chemical link that generates free 

radicals via homolytic rupture. There are two major groups of initiators of polymerisation (peroxides and 

azo derivatives). The production of radicals results in the breakdown of the O-O bonds in the case of 

peroxides. The effect of heat is based on the process shown in Fig, where benzoyl peroxide breaks down 

into free radicals. 
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Fig. 1. Formation of radicals 

Two kinds of radicals exist: benzoyloxy radicals that produce phenyl radicals and CO2 via removal of β. 

These two radical types may lead to polymerisation (Fig. 2). 

 

Fig. 2. Formation of the activated monomer 

 

 

Propagation phase  

The primary step in which the macromolecule builds up is radical polymerization; it is 103 to 104 times 

higher than initiation or end. The spread of the active centre to other monomers is equivalent (Fig. 3). 

 

Fig. 3. Synthesis of radical polymer 

A novel potential of isomerism is exhibited at the level of propagation, similar to that seen with the 

addition of radicals from the initiators to a first molecule of monomers. Head-tail or head-head may also 

be added (Fig. 4). 

 

Fig. 4. Propagation of the activated monomer 
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The inclusion of head-tail is usually preferred. Several variables affect the additional regioselexibility, 

three aspects such as stability via the formation of radicals and the steric effect and polarity are usually 

discussed. 

Termination phase 

The radical polymerisation finishes with two or two propagation radicals being met and deactivated. It is 

either duplicated or disproportionate this ending (Fig. 5). 

 

Fig. 5. Synthesis of the final polymer 

A collision ̈ between two propagating radicals forms during the duplication reaction. A single chain with a 

head-head position in the centre is thus created. A developing polymer radical of a hypo-nutrient linked to 

the pre-last carbon of a different radical polymer captures the dismutation process. It consists of two 

macromolecules, one with an unsaturated terminal unit. 

 Polycarbonate  

Polycarbonate (PC) is an amorphous polymer used mostly in various areas of industry, such as 

aeronautics, astronautics, automotive, etc. Polycarbonates have good mechanical, thermal, electrical, 

working ability, optical, robust, flammable and high impact resistant characteristics. Low cost and careful 

processing of polycarbonates are available. The polycarbonate reaction of phosgene and bisphenol A was 

obtained (Fig. 6). 
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Fig. 6. Synthesis of PC 

 Polyamide (Polyhexamethylene sebacic)  

Polyamides offer excellent mechanical characteristics, frictional resistance and good fire behaviour 

(polyhexamedhylene sebacic). With the inclusion of fibre glass, their temperature resistance is 

significantly improved. Polyhexamethylene sebacic (Nylon 6-10) was produced via the hexamethylene 

diamine and sebacic acid polycondensation reaction (Fig. 7). 

 

Fig. 7. Synthesis of nylon (6, 10) 

 Polyether sulfone  

Polyether sulfone (PES) is a polymer that is high-powered and most often utilised in many areas, notably 

automobile technology, aeronautical and other applications. PES has outstanding mechanical 

characteristics coupled with great resistance to temperatures and excellent fire behaviour, making it a 

material for highly technical components. Sensitivity to solvents and UV radiation, difficulty in 

implementation and extremely high price are restricted to their applications. their use. Bisphenol A 

polycondensation reactions with 4,4'-dichloro-diphenyl sulfone were derived from polyether sulfone (Fig. 

8). 
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Fig. 8. Synthesis of PES 

 Polyether ether ketone (PEEK)  

Polyether ether ketone (PEEK) is a high-performance polymer thermoplastic that has been commonly 

used in a number of industries, including medical, electronics, telecommunica- tion and aerospace. 

Polyether ether ketone with fibre glass, which distinguishes this material, has a very high heat resistance. 

The outstanding mechanical performance and strong chemical resistance of PEEK were shown. Because 

of its strong resistance to deformation and reduced creep rate, PEEK is a thermoplastic material that 

reasserts its strength[79–82]. Polyether ether ketone was produced via 4,4-fluorobenzophenone 

polycondensation reaction with hydroquinone (Fig. 9). 

 

Fig. 9. Synthesis of PEEK 

 Polyether ketone ketone (PEKK)  

The usage and development of thermoplastic macromolecular polymers based on aromatic matrices may 

satisfy all industry requirements. Polyother ketone (PTK) is a thermoplastic material which is being 

studied as macromolecular matrices for carbon fiber-reinforced structural composites with a greater 

interest in the aeronautical industry. PEKK is a high performance polymer, with excellent thermal 

characteristics and strong impact resistance at higher temperatures. PEKK composite materials diminish 

in their viscosity at high temperatures, eliminating all porosities at a pressure of 79, 80, 83, 84]. In 
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presence of aluminium trichloride as catalyst, PEKK produced and manufactured from diphenyl ether and 

terephtalic acid (Fig. 10). 

 

Fig. 10. Synthesis of PEKK 

 Polyether imide (PEI)  

Poliether imide has excellent properties and is a thermoplastic material with almost constant 

characteristics up to 175°C. PEI has shown exceptional chemical and thermal strength. It is a material that 

is increasingly utilised despite its very expensive price due to amazing fire resistance. PEI has a number 

of industries, including offices, submarines and aircraft. PEI has many uses. In three monomers like 

bisphenol A, phthalimide anhydride halogen and diamine, polyothermic imide was produced via the 

polycondensation reaction (Fig. 11). 

 

Fig. 11. Synthesis of PEI 
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CONCLUSION 

The necessity and effectiveness in general public of doped polymer composites There is an overall 

overview of an existing invention for control and screening of the mechanical and optical characteristics 

of doped polymer. The scope of the study includes the test work carried out for these purposes. In the last 

several years, composite thin films have been extensively focused because of their advantageous and 

energy-intensive optical, mechanical and electrical characteristics over bulk materials. A composite, 

fragile film is important in the field of optical coatings, non-porous to semipenetrable layers, electrical 

segments, optical information storage devices, appealing information stock movies, food and medicinal 

products packaging, and so on. In the case of coordinated optical waveguides, anti-reflecting coatings, 

band-pass, band-stopping (score) channels and rougate channels optical film may thus also be used due to 

the other advantageous conditions. 
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