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This three-hour course will be taught during spring semester 2010. It will provide intense, in-depth review of fundamentals and applications, along with the necessary background mathematics, required to understand Relaxation in Glass.  The course presents and reviews important phenomena such as viscoelasticity, glass transition and physical aging, i.e. what is commonly described as “relaxation”. These processes dictate the short and long-term transitory property changes and eventual “stability” of material systems, important to the design and construction of components and structures based on any material which exhibits a glass transition.  

The starting point will be a discussion of the time- or frequency-dependence of the linear response of inorganic glasses and polymers. This feature will be discussed in detail considering the response to mechanical loads (viscoleasticity). Particular emphasis will be on the viscoelastic characterization of materials by dynamic mechanical analysis (DMA).

The following section will deal with the thermal glass transition, i.e. the transition from a supercooled liquid at equilibrium to a supercooled liquid in a non-equilibrium state that will occur once the so-called glass transition range is passed during cooling. The basic concept used will be the description of the non-equilibrium state by one or more fictive temperatures, with the kinetics of the latter being calculated by the Tool-Narayanaswamy-Moynihan-model (TNM). Recent developments concerning relaxation and the influence of pressure on the glass transition will be presented also. Among the consequences  discussed will be the thermal shrinkage of glasses exposed to temperatures which are high but still below the glass transition and the dependence of the refractive index on the cooling rate. Particular emphasis will be on the calorimetric glass transition, i.e. the universal fingerprint of a glass transition seen by a differential scanning calorimeter (DSC).
In the further course, the dependence of the relaxation properties on the network type will be discussed. A computational simulation of relaxation-related, typical glass issues (fiber drawing and hollow glass blowing, glass to metal seal, plate pre-stressing) will finish the course. 

The 3 credit hour course will consist of two 75 minute classes per week. Although these will essentially be internet classes, it is strongly recommended that for each university participating, all students involved attend in a lecture room in order to enable mutual cooperation. The lecturer on duty will be personally present in the corresponding lecture room of his or her university, if possible.
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