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The recent innovation in polymeric materials has driven social and physical
development, polymers and their composites are the material’s nerve centre for many
practical applications. Some common applications of this new material are in the
following fields automotive, sports, gadgets, aircraft, aviation, biomedical,
nanotechnology, etc. Investigation of the surface properties of polymeric materials has
become of great importance mainly because their interfacial interaction plays a very
important role in the reliability of the underlying components. This unique problem
requires a thorough investigation of all polymer-containing materials (whether natural
or artificial) as one of their constituents. Examples include polymer composites,
polymer biomaterials, multifunctional polymers, characteristic polymer materials, etc.
Detailed investigation of these polymer materials with improved surface properties by
improving physical properties or mechanical properties is rapidly increasing among
researchers all over the world.

Polymers are used in a variety of technologies, from avionics to medical applications to
pharmaceutical drug-delivery systems, biosensing devices, tissue engineering,
cosmetics, etc. Because of their ease of manufacture, the use of polymers and their
composites is increasing. When considering a polymer application, understanding its
true value requires understanding how the material will perform over a long period of
time. These materials can include natural fillers, polymers matrixes, foams, cement and
composites, fillers, strands, films, layers, emulsions, coatings, Rubber, fasteners, glue
resins, solvents, inks and paints, clothing, flooring, waste disposal Sacks and bundles

of polymers. Automobile parts, windshields of military aircraft, pipes, tanks, pressing
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materials, protection, wood substitutes, cement, composite frames, and elastomers are

some modern applications of today's polymers.

The use of natural fibers as reinforcing materials has been reported although it is
possible to rediscover them on the technological track only recently dated back to the
early 20th century. Currently seeks great importance to the task of enriching natural
fibers in various biodegradable and non-biodegradable polymer matrices. Using natural
fibers and fillers can be seen as a way of dealing with manufacturing issues and
sustainable material systems for polymer composites. Using fibers from natural plant
systems is a sustainable and economical option to enter the field of composite materials
that are environmentally friendly, rich, and sustainable with a short throughput time and
development cycle. With the continuous aggravation of environmental pollution and the
continuous increase of garbage generation, there has been an increasing emphasis on
developing new technologies using biodegradable reinforcement materials for the
continuing needs of society. Among other natural fibers, naturally occurring cheap
basalt fibers are made from crushed basalt and have the following unique properties:
biodegradability, excellent key properties such as increased thermal stability,
mechanical properties, etc. Basalt fiber-reinforced polymer composites have a wide
range of applications in civil construction, automobile, aerospace, anti-radiation
shielding, and other applications. Radioactivity through hazardous nuclear waste,
insulation materials, etc. Basalt fibers also have sufficient capabilities to be recognized
as a next-generation reinforcing material for structural applications, consumer
applications, and mobility applications. Nanomaterial-reinforced polymer composites

also play an important role in high-strength applications.

With the development of polymer technology, a new type of conductive polymers has
emerged as potential materials for various charge transfer applications. The electronic
conductivity of such polymers is tuned by doping and de-doping the materials. Recently,
various conductive polymer composites have been successfully used as gas-sensing
materials due to their unique electron-conducting properties and effective redox
chemistry. The fabrication of composites of functional materials with conductive
polymers improves the structural and physiochemical properties that always lead to high-
performance gas sensors. They provide large surface areas for molecular interaction
between the target gas and the sensing elements. They exploit the synergistic effect of the

high affinity of polymers for redox reactions and the unique gas sensor properties of
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inorganic functional materials. In general, semiconducting metal oxide materials are
suitable fillers for the preparation of composites with conducting polymers. Commonly
used conducting polymers are derivatives of polyaniline (PANI), polypyrrole,
polythiophene, etc. The sensitivity and response time of these materials are important
parameters for realizing a high-performance gas sensor. They are promising materials for

improving the sensitivity, safety, and selectivity of sensors.

The development of comparatively stronger polymer composites, such as carbon fiber-
reinforced polymers, has significantly improved material strength, chemical, and
moisture resistance, durability, and interlaminar shear strength. Such reinforced material
is widely used in the manufacture and development of multifunctional devices for aircraft,
automobiles, biomedical, sensors, and other electronic applications. Machining of carbon
filler reinforced polymer composites is significantly different from machining of metals
due to plastic deformation, abrasive nature of reinforcement, and inhomogeneous
structure. Generally, polymer composites are manufactured with a net shape, but custom

machining processes are required for fitting and joining and final assembly.
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The type, amount, and mixing technique of the filler contribute significantly to the
performance of polymer composites in tribological systems. Due to their lighter weight

and lower frictional properties, polymer composites are an important replacement for
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metallic components used in bearings, housings, joints, etc. Polymer composites have
very different friction and wear mechanisms compared to metals, mainly due to their
softness, lower melting temperature, and lower overall thermal conductivity. The
performance of tribological polymer composites also depends largely on the reinforcing
materials, the type of fillers used, and the polymer matrices used in the composites.
Various polymer composites made from polytetrafluoroethylene, high-density
polyethylene, and polyethylene terephthalate have also been explored by various

researchers for tribological applications.

Another major area of work is solid-state batteries, which are replacing liquid batteries
due to safety considerations related to liquid electrolytes. The increasing demand for
electric vehicles over the last decade has forced our society to respond by developing
energy storage devices with high energy and power density and with high safety. Solid-
state batteries use solid electrolytes, such as metal oxides, solid polymers, and so on.
Polymer-based electrolytes have certain advantages over others, such as good flexibility,
thermal stability, low flammability, high safety, and so on. However, their low
mechanical strength, ion diffusion problems, and rapid decomposition are some of the
major challenges. These challenges can be overcome by appropriate manufacturing
processes, proper device design, and the use of hybrid materials. The emerging field of
flexible electronics supports the use of polymer electrolytes in portable and flexible
devices. The commonly used polymer electrolytes are based on poly(acrylonitrile),
poly(acrylonitrile-co-butadiene), poly(ethylene oxide), polyvinyl alcohol (PVA),
poly(ether acrylate), etc. This monograph contains a collection of application aspects of
natural and synthetic polymers.
It is expected that this monograph can provide a consolidated overview of the current

state of the art in polymer applications.
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