SABANCI UNIVERSITY

GLASS SCIENCE AND TECHNOLOGY COURSE
MAT 422 - 522
A senior level course devoted to the understanding of commercial (SLS) silicate glass as a material and its technology of production. A modular course taught in theory and practice in collaboration with the glass industry experts in Turkey.
Recommended reading:
· The Handbook of Glass Manufacture,  F.Tooley, Tooley, New York : Books for Industry, [1974]
· Fundamentals of Inorganic Glasses, A. K. Varshneya, Academic Press Inc. 1994, CA, USA
· Glasses and Their Applications, H.Rawson, The Institute of Metals, 1991
· Glass Furnaces Design, Construction and Operation, Wolfgang Trier, Socitety of Glass Technology, Sheffield, UK, 2000 (translated by K.L. Loewenstein from Glassschmelzöfen: Konstruktion und Betreibsverhalten, W. Trier, Springer Verlag, 1984).
· Handbook of Glass ed. by J. David Musgraves, Juejun Hu, Laurent Calvez, Springer 2019
Chapter 1:  Glass and Glassy State




Week #10 (March 6, 2023)
· Introduction

· History

· Definition of glass
· Glass formation
· Theories related to glass formation 

Duration:  1 week / 3 lectures;




Instructor: Melek Orhon
Chapter 2: Glass Compositions and Properties                  Week #11, 12, 13, 14 &15 (March 13, 20, 27, April 3,10,2023)   
· Glass compositions (March 13) by Melek Orhon
· Viscosity 
· Importance of viscosity in glass production

· Factors affecting viscosity
· Density 
· Thermal expansion

· Effect of composition on thermal expansion

· Temporary and permanent stresses
· Annealing 
· Mechanical properties (March 20) by Melek Orhon
· Basic principles: Stress- strain, elasticity, etc.
· Mechanical strength of glass 
· Griffith model
· Subcritical crack growth, dynamic/static fatigue

· Measuring strength

· Hardness
· Tempering
· Optical properties (March 27) by Melek Orhon                         
· Glass and electromagnetic radiation

· Absorption-transmission-reflection-dispersion-scattering in glass

· Color generation 

· Decolorizing

· Defining color (color coordinates)
· Surface Tension (April 3) by Atilla Ünsal
· Thermal and Electrical Properties 

· Heat capacity

· Thermal conductivity and Heat transfer

· Electrical conductivity
· Combustion
· Glass Surface & Chemical Durability (April 10) by Melek Orhon                                                       
· Definition of surface

· Structure of glass surface and bulk glass

· Formation of glass surface                                                  
· Corrosion reactions/weathering

· Effect of chemical composition and temperature

· Dishwasher resistance

Duration: 5 weeks/ 15 lectures;

                       Instructors: Melek Orhon, Atilla Ünsal 
Mid-term Exam #1                                                                                              Week #16 (April 17, 2023)
Chapter 3: Raw Materials 




Week #16  (April 17, 2023)
· Raw materials 
· Common raw materials

· Raw material specifications

· Batch Calculations
Duration: 1 week / 2 lectures;


Instructor: Melek Orhon 
Chapter 4:  Glass Melting 





Week # 17, 19 ( April 24 & May 8 2023)  
· Glass Redox 
· Definition

· Glass redox and color

· Calculating/ measuring redox 
· Melting 
· Batch melting

· Melting energy

· Parameters affecting reaction rates (Melting temperature, particle size of raw materials, glass composition)

· Fining 
· Gases in glass (physical and chemical dissolution)
· Formation of bubbles

· Bubble removal (primary and secondary fining)

· Bubbles as a defect in glass

· Homogenizing

· Conditioning
Duration: 2 weeks / 6 lectures; 




Instructor: Melek Orhon

Chapter 5: Furnace Technology



Week # 20, 21, 22  (May 15, 22 & 29 2023)    
Batch preparation 
· Properties of granular materials

· Bulk solids

· Preparation of raw materials

· Handling and transport

· Segregation

· Batch plants

· Dosing

· Mixing

· Batch charging
· Furnace Types - Discontinuous/Continuous 
· Furnace Structure – Refractories, steelwork
· Heat transfer/Heat exchangers (Regenerator/Recuperators)
· Combustion and firing
· Electric heating and furnaces
· Energy management
· Environmental issues and abatement

· Emerging melting technologies
· Glass Forming – Floating, fiberizing, moulding (PB/PP/NNPB)
· Course Review & QA

Duration: 3 weeks/ 9 lectures;



                               Instructor: Atilla Ünsal

Mid-term Exam #2                                                                                 Week # 23                                     Date TBA
Term Project                                                                                           Submission & Presentation       Date TBA       
Quizzes %25, Midterms % 25 each, Term Project %25
