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Chapter 2

Characterization and
Applications of Dielectrics

ABSTRACT

A polymer is an expansive atom (macromolecule) created about rehashing decimal structural units
regularly joined by covalent compound bonds. At the same time, polymer is prevalent in use and is
recommended over plastic. This chapter contains the characterization and applications of polymer. It
handled also the polymer forms, classification of polymers. It contains also thermoplastic polymers and
thermosetting polymers, elastomers polymers to obtain the required applications.

The polymer really alludes to an expansive population of common and manufactured materials for an
assortment of properties. Because of the uncommon extend of receptive properties clinched alongside
polymeric materials (Painter & Coleman, 1997), they bring and assume a key and universal part for ordi-
nary term (McCrum et al., 1997), resining with plastics and elastomers in this particular case. Moreover,
common biopolymers, such as DNA and proteins that are vital to existence are different. The report card
investigates and examines the recorded sorts about polymers and its physical, mechanical, and electrical
properties. The advancement about vulcanization later in the nineteenth century enhanced the sturdiness
of the regular polymer rubber, signifying the resin with popularized semi-synthetic polymer. In the 20*
century, the resin has been made with totally manufactured polymer, Bakelite, towards reacting phenol,
as well as formaldehyde at unequivocally regulated temperature and weight.

2.1 POLYMERS FORMS

Polymers come in numerous structures including plastics, rubber and fibers. Plastics would stiffer over
rubber but have diminished low-temperature properties. Generally, plastic differs from rubbery materi-
als because of the area for its glass move temperature (Tg). A plastic has a Tg over room temperature.
At the same time, an elastic will have Tg beneath room temperature. Tg will be practically and obvi-
ously characterized toward evaluating the excellent association of versatile modulus with temperature
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for polymers. Plastics are additionally divided under thermoplastics and thermosets. A thermoplastic
material is a secondary sub-atomic weight polymer that is not cross-linked. A thermoplastic material
could exist in a straight or spread structure. Upon warming a thermoplastic, an exceedingly viscous fluid
may be structured so that they can make molded utilizing plastics transforming gear. A thermoset has
the sum of the chains tied together with covalent bonds to a system (cross-linked). A thermoset doesn’t
have a chance to be reprocessed. When cross-linked, thermoplastic material makes reprocessing towards
warming the suitable temperature.

Regardless of the huge developments for union and characterization of polymers, a right understand-
ing about polymer atomic structure didn’t develop until the 1920s. At that time, researchers accepted
that polymers were groups of little particles (called colloids) without positive sub-atomic weights, held
together by an obscure force, an idea known as cooperation hypothesis. A paramount commitment
should have engineered polymer science which might produce polymers incorporating the energy about
step-growth polymerization and for expansion of polymerization, chain transfer, excluded volume, the
Flory-Huggins theory, and the Flory gathering.

Manufactured polymer materials, such as nylon, polyethylene, Teflon, and silicone have framed the
foundation for a burgeoning polymer business. During a considerable length of time, these have addition-
ally demonstrated noteworthy developments for normal polymer union. For a greater part, industrially
essential polymers today are actually engineered and generated on high volume and once suitably scaled
natural engineered systems. Engineered polymers today find requisition in about each industry and re-
gion from claiming an aggregation. Likewise, Polymers have broadly aided the utilization of adhesives
and lubricants and structural parts for results extending from youngsters’ toys like airplanes. They have
been utilized over an assortment for biomedical provisions extending resinting with implantable units
for controlled medication regardless of conveyance. Polymers, such as poly (methylmethacrylate) find
requisition as a photograph of opposing materials utilized within semiconductor manufacturing and
low-k dielectrics for utilization over high-octane microprocessors. Recently, polymers have also been
utilized like adaptable substrates in the advancement of natural light-emitting diodes to electronic shows.

There are three classes of polymers: Thermoplastic polymers ordinarily called Thermoplastics, thermo-
setting polymers known as Thermosets, and Elastomers ordinarily known as rubbers. Thermoplastics are
long-chain straight atoms that effortlessly shape. Thermoset polymers expect a lasting shape alternately
set when heated, although a portion will be situated in room temperature. The thermosets resin is similar
to powders of alternately fluids which would react with a second material, or which through catalyzed
polymerization brings about another result whose properties are contrary to resining with individuals
about the possibility of beginning material. Elastomers are polymeric materials whose extents could
make a drastic change, eventually perusing the application of a generally humble force, as a return on
their first qualities at the point when the compel is discharged. Characteristic polymeric materials, such
as shellac, amber and common elastic have been used for a long time. Biopolymers, such as proteins and
nucleic acids assume essential parts for living forms. An assortment for different regular polymers exists,
such as cellulose, which is the fundamental constituent for wood and paper. The rundown from claiming
engineered polymers incorporates manufactured rubber, Bakelite, neoprene, nylon, PVC, polystyrene,
polyethylene, polypropylene, polyacrylonitrile, PVB, silicone and a lot more. Polymers have received
focus in fields like claiming polymer chemistry, polymer physics, and polymer science.
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