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PPE41101 POLYMER STRUCTURE AND PROPERTY RELATIONSHIP

Module I:
Structureofpolymers-Linear,branched,crosslinked,andnetworkpolymers-Homochain
andhetero atomicchainpolymers-Copolymers-Linearandcyclicarrangement -

Predictionofpolymerproperties,  groupcontributiontechniques,topologicaltechniques-
Volumetricproperties-molarvolume,density,VanderWaalsvolume-
Coefficientoflinearthermalexpansionandvolumetricthermalexpansion-Pressure
volumetemperature(PVT) relationship.

Chanical properties-Stress-strain properties of polymers-Effect of polymer structure on
modulus of elasticity, tensile strength, flexural strength, impact strength, yield strength,
fracture toughness -Crazing in glassy polymers-Ductile brittle transition .Effect of
additives on mechanical properties of polymers-Creep, stress relaxation ,and fatigue.

Module II

Thermodynamicandtransitionproperties-
Transitiontemperatureinpolymers,glasstransition(Tg), melttransition(Tm),relationship
betweenTgandTm-othertransitionslikef3-transitions,upperandlower
glasstransitiontemperatures-PredictionofTgandTmofpolymersbygroupcontributions.
Calorimetric properties-Heatcapacity,specificheat,latentheatofcrystallization
andfusion,enthalpyandentropy- Calculationofheatcapacitiesofpolymers.

Module III

Electricalandopticalproperties- Effectof polymerstructureon
dielectricconstant,powerfactor, dissipation factor,andlossfactor-
effectoffrequencyofvoltageandtemperatureondielectric properties-
Predictionofmolarpolarization andeffectivedipolemoment.
Effectofadditivesonelectricalpropertiesof polymers.Optical properties-
Effectofpolymerstructureonopticalproperties-clarity,transparency,haze,
transmittance,reflectance,andgloss-Predictionofrefractiveindicesof polymersby
groupcontributions

Module IV

ChemicalProperties-
Cohesiveenergy,cohesiveenergydensity,solubilityparameter,determination of
solubilityparameterofpolymers-Predictionofsolubilityparameter-
Effectofpolymerstructureonsolubility insolventsandoils-
Influenceofstructureinpredictionofflameretardancy, waterrepellency-Chemical
resistanceofpolymers-Polymertoxicity
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Testing of Mechanical properties of polymers

Compressive strength.

Flexural strength.

Izod and Charpy impact strength.
Falling dart impact strength,
Abrasion resistance,
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II. Testing of Thermal properties
1. Vicat softening point.
2. Heat distortion temperature.

I1I. Testing of electrical Properties.

1. Comparative tracking index.
2. Dielectric strength.

IV. Testing of Optical properties

1. Refractive index.
2. Haze.
3. Gloss

V. Testing of miscellaneous properties

Environmental stress crack resistance
Chemical resistance.

Thermal ageing resistance.
Flammability.
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