


Overview

 What is glass?
« Unique features of glass
— Chemical durability

— Thermal behavior
— Electrical
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Practical Definition for Commercial Glass

glass (glas)
n.
1. Inorganic transparent material

2. Hard, brittle, mechanical solid with
modest strength (7OMPa) in bulk
form at room temp.

3. Chemically durable, dielectric
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Many types of silicate glasses...

The commercial glass chemist’s periodic table
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Many types of silicate glasses...
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The commercial glass chemist’s periodic table

Network Modifiers
(promote melting — fluxes
Impart durability - stabilizers
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Many types of silicate glasses...

The commercial glass chemist’s periodic table

Colors and contaminants
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Many types of silicate glasses...

The commercial glass chemist’s periodic table
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Unigueness of Glass

Chemical

Durability

Exploit
properties of Ease of e
liquid in solid forming

Large &
continuous
composition /
property
variation

Dielectric

@ (transparent Properties

or colored)
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Large &

continuous

composition /
property * Glass is a good solvent

variation
» Tailor-made properties (CTE)

Although silicon and oxygen are the
predominant constituents of glass,
silica is also a gracious collaborator
with its friends on the periodic table.
A survey of glass research reveals
more than 50 other elements that
have been used as additives to silica
glass in order to create glasses with
unique physical, thermal, or optical
properties for a wide variety of L ]
technical and artistic applications.
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Exploit
properties of
liquid in solid

state * Phase separation
« Crystallization
* Glass-Ceramics
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Ease of

forming

 Viscosity varies smoothly and
continuously with temperature
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2 « Rolling or * Ribbon
1 stamping machine
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Temperature (°C)
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Chemical

Durability

Chemical durability depends on
composition

— Acids & mild bases

— Water, atmosphere (CO,)

— Commercial glasses resistant to
solvents
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Dielectric
Properties

 Can have low dielectric constant
* Low loss tangents
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Summary

 Commercial Glasses: mainly silicate based, but much compositional variety

* Glass is a good inorganic solvent
— Can have many elements / oxides plus SiO, (silica)

* Glass has continuous variation of properties with composition
— Can tailor properties like CTE, Index, Density, Electrical

— Smooth viscosity change with temperature allows many types of forming
processes for technical products and artwork

* Glasses can be chemically & mechanically durable
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