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Polymers 
 
 A large macro molecule of high molecular weight 

which is formed  from the monomers of same type or 
different type 

 Electrical properties of polymers 

 1 Most of  the polymers are insulators exa. Plastic 
rubber 

 2 Conductivity of polymers is due to presence of  
alternate  double bonds(conjugated system) in their 
structure 



Conducting polymers- 
The polymers which  conduct  the electric current  

 Example- 

 poly paraphenylene 

 

 

 

 Trans poly acetylene 



Properties 
 
 1 They contain alternate double bonds in their 

structure 

 2 their electrical conductivities can be increased by 
making their composites with other conducting 
materials like Carbon black or metallic fiber 

 3Their conductivities are equivalent to metals. 

 



Applications 
 
 1 They are widely used in re-chargeable batteries 

  2 They are used as analytical sensors to detect pH or 
presence of chemicals like O2, NO2, SO2,NH3 

  3 They are used as optical filter to absorb radiations 
from computer  &T.V. screens  

 4 They are used as antistatic material to prevent static 
electricity in offices, theaters 

 5 They are used in electronic devices like  photo 
diodes, photo voltaic cell’ LED, Light emitting wall 
papers 

 



Photo conductive polymers 
 Polymers which conduct electricity in presence of light 

 Examples 

 Poly vinyl carbazol, poly vinylpyrene  

 Properties 

 They are insulators or partial conductor in dark & 
becomes more conductor when exposed to  visible or 
ultra violet light 



Applications 
 1 For photo copying in laser printer 

 2 Used in transistors & detectors 

 3 Also used in solar cells, batteries,  space applications 
infra red detectors, camera light meters, 

 4 To measure intensity of light 

 



Electrically insulating polymers 
 The polymers who do not conduct electricity 

 Examples 

                     Plastics like PVC, Teflon, Polystyrene, 
Bakelite etc 

  Properties 

      1  Bad conductor of electric current 

       2  High  strength, excellent elasticity,  stability & 
mouldability             

 



Applications 
 For insulation of electrical wires & cables 

 Polystyrene is used for battery cases 

 PVC is used for insulation of cables &light fitting tubes 

 Epoxy resins are used for making electronic circuit 
boards 

 Teflon is used as insulator in transformers 

 Phenol plasts are used for making electric switches, 
plugs, switch boards, telephone parts 



Liquid crystal polymer 
 Liquid crystal polymers are aromatic polyester 

polymers. 

 Liquid crystallinity in polymers may occur either by 
dissolving a polymer in a solvent  or by heating a 
polymer above its glass or melting transition point 

 Liquid-crystal polymers are present in melted/liquid 
or solid form 

 Examples 

 Kevlar, Vectran , ticona 



Properties 
 They are extremely unreactive and inert, and 

highly resistant to fire 

 They have high mechanical strength at high 
temperature 

 They have high coefficient of thermal expansion 

 High chemical resistance 

 High weather resistance 

 

http://en.wikipedia.org/wiki/Reactivity_(chemistry)
http://en.wikipedia.org/wiki/Inert
http://en.wikipedia.org/wiki/Flame_retardant
http://en.wikipedia.org/wiki/Flame_retardant


Applications 
 Used in optical fibers , tele communication, 

 Used in electrical & electronic equipments 

 Used in aircraft &aerospace industry 

 Used in transport , automotive & military applications 

 Used for food containers 



Dielectrics  &  Insulators  
DIELECTRICS INSULATERS 

 1. The materials which are used 
to prevent the loss of electricity 
through certain parts of an 
electrical system are known as 
dielectrics 

 2.The main function is storage of 
electrical charge. 

 3. All dielectrics are insulators 
because they avoid the flow of 
electric current through them. 

 4.Examples- Air, N2 gas , CO2 
gas, Silicon fluid etc 

 1. Insulators or insulating 
materials are the substances 
which retard the flow of heat or 
electricity or sound through 
them 

 2. The main function of such 
materials is that of insulation 

 3.All insulators are not 
dielectrics because they can not 
store charges like dielectrics 

 4.Examples- Rubber, Plastics 
etc. 

 



Classification 
 1 Gaseoues insulating materials-Air  , CO2, N2, H2 

 2 Liquid insulating materials- Silicone oil, Vegetable 
oil, mineral oils, askarels, organic esters, 

 Solid insulating materials- 

 a) Flexible-i) Thermo plastics-PVC, Teflon, Polythene 

                     ii) Thermosetting plastics-silicone rubber, 
vulcanized rubber, hard rubber 

 b)Heat insensitive-Asbestos, paper, varnished glass 
cloths 

 c) Rigid- Glass, mica, porcelain 



Inert gases 
 Gases which are non-corrosive, non-irritating are called inert 

 Inert gases like carbon dioxide , hydrogen, nitrogen etc are 
commonly used as dielectric 

 Properties of inert gases-  

 1. They have excellent dielectric properties.  

 2. They have low density and have coolant property. 

 Applications of inert gases-  

 1. Nitrogen and carbon dioxide are used as dielectrics.  

 2. Carbon dioxide is used in transformers, electrical capacitors , 
high voltage cables as insulating material.  

 3. Hydrogen is used as a coolant.  

 4. Nitrogen is used in low voltage cables. 



 
Silicone Fluid   
 
 Properties :- 

 1) They are relatively low molecular weight silicones or 
silicone polymers.  

 2) They possess great wetting power for metals, low surface 
tension.  

 3) They exhibit very small variations in viscosity with temp  

 Applications :-  

 1) Used a high temp lubricants, antifoaming agent, water 
repellent fluids.  

 2) Silicone fluids are modified & used as silicone greases & 
silicone compounds.  

 



Bakelite or phenol-formaldehyde 
 PROPERTIES 

 The Hard,Rigid,strong,scratch resistant & brittle 
material. 

 Excellent heat & moisture resistant. 

 Resistance to chemical and fire. 

 Good electrical insulation property 

 High Abrasion resistance 

 Lower Molecular grades have excellent bonding 
strength 

 High Adhesive property. 



Applications of bakelite 
 Insulation of electrical wires & cables electrical switches, 

switch board sockets, plugs for handles of iron & heaters 

 Moulded articles like telephone parts,cabinets for radio & 
television. 

 used as adhesive for grinding wheels & brake linning. 

 hydrogen exchanger resin in water softening. 
Paints,Varnishes,Bearings 

 Propellers,Shafts for paper industry 

 Rolling mills, Decorative laminates wall covering & 
industrial laminates for electrical parts. 

 

 



Teflon :-  
  Properties :- 

 1) It is an ideal dielectric material with dielectric 
constant of 2.0 - 2.2  

 2) Thermally & chemically stable.  

 3) Stiff & so must be used in thin layers.  

 4) Withstand higher temperature. 

 5) Excellent electrical properties. 

 6) Available in the form of tapes, rods, sheets, tubing’s 
& moulds.  

 7) Readily machined but can be moulded with 
difficulty  

 



Applications of teflon 
 1) Teflon used as capacitor dielectrics & insulating 

material for all kinds of windings.  

 2) Heat resistant materials are made by combing 
Teflon with glass cloth.  

 



Ceramics: 
 

 Ceramics: - “Ceramics are inorganic non – metallic 
materials that are processed & used at high 
temperature.” In restricted sense, those articles 
which are made of clay are mainly known ceramic.  

 



Properties:- 
  1) High softening point i.e. above 1800    0C.  

 2) Perfectly stable   & possesses good strength upto 
softening point.  

 3)  Due to very low Coefficient of expansion (0.45 x 10-5 
)they are able to withstand sudden change in temp.  

 4) Highly resistant to corrosion & resistant to abrasion 

 5) Stable in oxidizing & reducing atmospheres resistant to 
the action of chemical 

 6) Rigid solid insulaters 

 7) Low electrical conductivity  

 8) High thermal conductivity  

 9) Hard, brittle & impervious materials made from quartz, 
clay & feldspar 



Ceramics 
 Uses 

 1) Because of it refractory properties, it is used in 
making refractory blocks, bricks crucibles, saggers & 
other refractory fittings.  

 2) Manufacture of electrical insulators, spark plugs, 
transformer bushings, pin type insulators.  

 3) Resistance to chemical action, used for making jars 
& components for chemical reactions  

 4) Used for many dental applications.   

  

 

 



Adhesives 
 Adhesives- Any substance which is capable of holding 

the materials together by surface attachment is called 
as an adhesive.  

 Examples-   1 Epoxy resins 

                          2 Urea formaldehyde 

                           3 Phenol  formaldehyde 

 



Characteristics of adhesives 
 

 i)Adhesive should form rigid ,strong and durable bond 

 ii)It should be economical in use 

 iii) It should be odourless 

 iv) It should not lose the adhesion property on storage 

 v) It should be resistant to heat, chemicals and water. 

 



Advantages of Adhesives 
 i)Adhesives have an advantages of joining material such as 

glass & metal, metal – metal , metal & plastic, plastics-plastic, 
ceramic & ceramic.  

 ii) Surfaces are easily & rapidly attached to each other by 
adhesives. 

 iii) Adhesives introduce heat as well as electrical insulating 
layers in between the bonding surfaces. 

 iv)The process of applying adhesives is very simple, so it does 
not require highly specialized person. 

 v)In several cases of bonding by adhesives, no high heat is 
required. 

 vi)Metal joined by an adhesive can resist corrosion. 

 vii)Adhesive joints are leak proof for gases & liquids. So 
adhesive bonding is used in preparing water tight wood boats 



EPOXY RESINS 
 Properties:- 

 Excellent adhesive property. 

 Low shrinkages during hardening 

 Good chemical & electrical resistance. 

 Can be used in either solid or liquid form 

 

 



Applications of epoxy resins 
 1. Epoxy resins are best suited for bonding of 

insulating materials such as porcelain, wood, metal, 
ceramic, glass articles.  

 2. Laminates as well as insulating varnishes have been 
prepared from epoxy resins. 

 3. A trade name for common epoxy resin type adhesive 
is araldite which is used in air-craft industry, 
automobiles, bicycles, golf club, snow boards etc. 

 4. The insulating varnishes are prepared from epoxy 
resins 

 



Urea – Formaldehyde 
 Properties:- 

 1) The bond film produced by Urea – Formaldehyde 
resin is quite rigid & transparent.  

 2) It is good resistant to moisture, insects & fungi.  

 3) However action of acids & alkalis deteriorate the 
resin film after some time.  

 4) It can be used in cold but a little heating helps in 
accelerating the setting process.  

 



Uses of Urea – Formaldehyde:- 
 
 1) Used for bonding wooden surfaces.  

 2) Used for bonding water proof plywood laminates  

 3) Bonding articles in aircraft & ship building 
industries etc.  

  

 



Glass 
 Glass is an amorphous, hard ,brittle, transperent, 

supercooled liquid of infinite viscosity. It is made up of 
mixture of silicates of metals like Na, K, Ca, Pb, Zn etc. 

 General formula of glass is 

        XR2O.YMO, 6SiO2  

  

Where- 

  R-monovalent metal like Na, K 

 M-bivalent metal like Ca, Zn, Pb 

 X,Y- Whole numbers 

 



PROPERTIES OF GLASS 
 Hard brittle amorphous & transperent. 

 Absorb, transmit or reflect light 

 No definit melting point 

 Soften on heating 

 Take high polish 

 Excellent electrical insulater 

 Light in weight 

 Moulded into any desired shape 

 Not affected by air, water,acids(except HF) 

 Slowly reacts with alkalies 



Applications  of Glass 
 For preperation of decorative articles like show pieces, 

vaz 

 For domestic appliences like dishes,bowls,cups,glasses 

 For glass apparatus like burette, pipette, conical flaask 
etc which are used in chemical laboratory. 

 For window screens of vehicles 

 For mirrors ,optical lenses, goggles. 

 For electrical insulation. 

 For bulbs, tube-light, automobile lighting, X-ray tubes 

 For optical fibers, fiber glass, glass wool. 

 


