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Skip to Table of contents Living reference work entryFirst Online: 12 January 2016DOI: On the macroscopic scale, the glass transition temperature Tg represents the temperature at which a material transforms from a stiff glass into a viscous liquid or rubber-like material. In addition to polymers, which are the most common materials with a glass transition
temperature, various amorphous solids, organic liquids, alloys or inorganic glasses may also have a glass transition. On a molecular scale, the Tg of a polymer is the temperature at which large segment movements of the polymer chains become possible within the time scale of the experiment. The glass transition temperature depends on the molecular
architecture. Substituents that restrict the backbone rotation of a very simple polymer such as polyethylene increase its Tg, and the presence of polar groups will have an even stronger effect (Table 1). In addition to the substituents on a flexible polymer backbone, the chemical structure of the backbone itself obviously has a great influence on the glass...
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CNRRende (CS)Italy The plastics &amp; Elastomers material selection platform The glass transition temperature (Tg) is one of the most important thermophysical properties of amorphous polymers. It is sometimes referred to as the melting point of amorphous materials and unscientific this sounds, it is an appropriately descriptive description for the glass
transition. In the high viscosity region above the Tg Materials are soft and rubbery, wheras below the Tg, polymers are hard and brittle. However, there is an important difference between glass transition and melting; Melting is a real transition to the first-order phase, while glazing (glazing) is only a transition to pseudo-second order, i.e. melting causes
discontinuity in the first dissipation of Gibbs-Free Energy (volume, entropy), while glazing causes a (pseudo-)discontinuity in the second derivative of gibbs free energy (e.B. The glass transition is a complex process that is influenced by a number of factors, including heating rate, aging history, morphology, molecular weight. In fact, the true nature of the glass
transition is not well understood. Over the years, several theories have been developed to explain the glass transition. The theories can be divided into kinetic and equilibrium theories. The kinetic theories regard the glass transition as a dynamic process. The glazing or glazing is caused by freezing the movements of chain segments (kinetic units). From very
low temperatures, the first (solid) transition occurs when localized binding movements (bending and stretching of bonds) and side chain movements can occur. This is the so-called gamma transition (T). As the temperature rises, other localized movements are activated, which include entire side chain and localized group movements, and the material begins
to develop a certain toughness. This transition is called beta transition (T-). With further warming, the Tg is reached. Large-scale coordinated movements of polymer chains occur in this region and a dramatic change in properties is observed. Another theory treats the glass transition as a real thermodynamic transition of the second order. The ideal state of
equilibrium cannot, of course, be achieved because it requires an infinite amount of time. The first equilibrium theory of glass transition was developed by Gibbs and DiMarzio (1955 - 1958). They estimated the changes in conforming entropy with increasing temperature and postulated that the compliant entropy becomes zero when a thermodynamic transition
of the second order is achieved. Below this temperature, all conatations are essentially frozen. Polymer Tg (K)a,b Polypropylene (PP) 260 (239) Polyethylene (HDPE)* 148* (148, 186, 238) Polymethyl acrylate (PMA) 283 (285) Polypropylene glycol (PPG) 198 (205) Polyvinyl acetate (PVA) 303 (316) Polystyrene (PS) 373 (363) Polytetrafluoroethylene (PTFE)
390 (3 84) Poly(Bisphenol A carbonate) (PC) 447 (435) Poly(ethylene terephthalate) (PET) 345 (346) a Sigma-Aldrich b The Tg in brackets were calculated using the GIM module of Triton Road's 3Ps-Tg software. References JH. Gibbs, E.A.DiMarzio J. Chem. Phys. 28, 373 (1955), 28, 807 (1958) E.A.DiMarzio, JH. Gibbs, J. Polymer Sci. Sci. 1417 - 1428
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