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Abstract 

The purpose of this article is to provide fundamental data related to studies in the field of nano 

composites of polymer matrix. It provides an insight into the methods, properties and features 

used to manufacture nano-composites. In addition, it helps to understand the field and the merits 

and demerits of this content. 
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Introduction 

In a range of application types, such as cars, aerospace and sports products, polymer composites 

are used. Due to their huge benefits the development of nano-composite products with at least 

one aspect in the order of the nano meters is strongly emphasized. It is not always nano-scaled, 

but it could be called a microphone or macrophone[1]. In research and development operations 

involving mainly organizations and companies, the field of nanomaterial composites is one of the 

most common sectors. Some typical nano-materials, such as nano-particles, nano-fibres, nano-

tubes and compleerenes, are currently being investigated. These materials are generally 

categorized as particles, layered and fibrous by their geometries across three groups. Silica nano-

particle, carbon black oligomeric polyhedral sislosquioxane (POSS), while nanofibers and 

carbon nano-tubes may be considered to be nano-particle reinforcement agents[2], examples of 

fibrous material. Mechanical characteristics may degrade over time in badly distributed nano 

material. By optimizing the interface link between the particle and the matrix, the properties of 

the composite can be tailored to the macro composite. Research in nano-composites includes the 

aerospace, car, electronics, information storage, communications, sports equipment, health, 

medicine, power, domestic defense, etc. This review offers a short overview of polymer nano-

composites treatment, production, features, material characteristics, difficulties and applications. 

Conventional Manufacturing Techniques 
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The selection of a manufacturing technique is the most significant phase in the production of 

nano-phased polymer composites. 

Wet laying, pultrasion, Resin Transfer moulding (RTM), VARTM, autoclaving, resin movie 

infusion (RFI), pre-preg, Filament Winding, Fiber Positioning Technology, and many of the 

commonly used techniques for composite materials production are pre-setting[ 3]. Some of them  

are: 

1.Wet lay-up is one of the most simple techniques for applying resin in the mould alone. It has 
several disadvantages such as void in the final product which poorly and uniformly makes 
mechanical properties[3 ].  

2.Pultrasion is low cost continuous method with high production rate, but materials accumulating 
near the die can create jam. Void content can’t be avoided due to the opening for fiber input [3]. 

3.The VARTM is only the modification of the RTM which utilizes vacuum to create the 
components. The VARTM is the RTM moulding. Some advantages of this method are low 
manufacturing cost, improved surface finish for bigger components, as well as greater fiber 
volumes. It can limit resin flow if the viscosity of the resin is greater. Nano components can 
trigger the issue of modified resin viscosity and may lead to dry spots throughout the 
reinforcement volume[4]. 

Characterization techniques 

Characterization techniques are very essential for the physical and chemical properties of 

polymer nano-composites to be determined and analyzed. The widely-angled X-ray diffraction 

(WAXD), small-angle X-ray scattering (SAXS), Scan electron microscopy (SEM) and Electron 

Microscopy Transmission (TEM) are various methods usually for the characterization of 

Polymer nano-membro composites[5]. Some of them are: 

1.WAXD is the most common method for investigating the nano-composite structure as a result 

of easiness, availability, and occasionally to study the kinetics of the polymer melt intercalation. 

The layered nano-composite silicate material is distinguished by the lack of WAXD intensity 

peaks. The WAXD pattern regarding the mechanism and composition of the nano-composite 

formation are timely problems for concluding[ 6]. 

2. SAXS is typically used to observe structures on the order of 10Å or larger, in the range of 0 

degree Celsius or 0.5-5 degree Celsius. 
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3.. SEM provides pictures of sample-linked surface characteristics. Two other techniques, 

however, are essential for nano tube studies, namely Scan Microscopy (SPM) and Scan Tunnel 

Microscopy (STM) techniques. The SPM utilizes a sharp tip-surface contact to get an picture. In 

STM, a sharp leading point (normally about 0,5 nm) is kept near enough to a surface so that 

electrons can„ tunnel "across the gap. Structural surface and electronic data is provided by this 

technique at nuclear level. 

Conclusion 

In this literature, a study of different polymer nano-composite materials enables to understand 

the physical, chemical and mechanical qualities of these materials. The research of different 

production, production and processing methods is also carried out for these materials. Various 

characterization techniques are also explored in this context for nano-composite polymer 

material. 
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