What is warm glass? What is kiln-forming?

The term warm glass refers to fusing, slumping, and other glass processes which take place at temperatures between
1100 and 1700 degrees Fahrenheit (600 to 925 Celsius). That doesn't sound warm, but it is when you compare it a
glassblower's working temperatures, which often exceed 2000 degrees Fahrenheit. Another term for these processes
is kiln-forming. It's not unusual for the two terms -- "warm glass" and "kiln-forming" -- to be used interchangeably,
although in recent years "kiln-forming" has become the preferred term. Many in the glass business describe 3
different types of glass work:

Cold glass — working with glass at room temperature. Examples are stained glass, glass carving, and etching.
Warm glass — working with a kiln at temperatures between 1100 and 1700 degrees Fahrenheit.

Hot glass — working with a furnace at temperatures above 2000 degrees Fahrenheit. Also referred to as glass
blowing.

What are fusing and slumping?

Glass fusing is the process of using a kiln to join together pieces of glass. If you apply heat to glass, it will soften. If
you continue to apply heat, the glass will become more fluid and flow together. Two or more pieces of glass will
stick (or "fuse") to each other. When the right kind of glass is heated and then cooled properly, the resulting fused
glass piece will be solid and unbroken.

Many people also use the word "slumping" to include bending and shaping glass using the heat of a kiln. This
manipulation can take many forms, but the most common is slumping, where a mold is used to cause already fused
glass to take on the shape of a bowl, a plate, or similar object. Other kinds of manipulation done with fusing
techniques are combing, which involves using a tool to distort the shape of the glass while it is hot, and fire
polishing, which uses a kiln to heat the glass just enough to make it shiny and smooth.



Another category of kiln-forming activity involves the use of molds to form glass into more complex
shapes. Virtually any shape that can be formed in clay or wax can also be made in glass. These more advanced kiln
forming processes include kiln casting (melting glass into a mold inside a kiln, pate de verre (forming shapes by
heating a "paste of glass" inside the kiln), and glass casting (pouring molten glass into a mold). These processes tend
to be more complicated than basic fusing and slumping.

There are four main types of glass used in glass fusing:

e Opalescent Glass - opaque glass that you can not see through

e Cathedral Glass - transparent glass

e Iridized Glass - cither opalescent or cathedral glass that has been coated with a coating made of tin chloride.
This coating can be silver colored, gold colored, or have a rainbow transition from gold and silver, to purple, blue
and green. There are also patterned iridized glasses. Different effects can be obtained depending on whether the
iridized coating is facing the bottom of the piece, the top surface of the piece, or is sandwiched between layers of
glass.

e Dichroic glass - Thin layers of metallic oxides, such as titanium, silicon, and magnesium are deposited upon the
surface of the glass in a high temperature, vacuum furnace. This creates a brilliant coating on the glass that has more
than one color, especially when viewed from different angles.

Glass is available in several different shapes and sizes, the most common of which are:

* Sheet glass - relatively flat, up to 30" wide. Sheet glass is typically 1/8" (3mm) thick, but thinner and
thicker varieties are available.

* Frit - small, irregularly shaped glass pieces, available in sizes that range from around 1/2" (6mm) in
width to powders.

* Stringer - long, thin threads of glass, about 1mm in diameter and up to around 18 inches (45cm) in
length. Some thicker stringer and related shapes (called "noodles") are also available from some
manufacturers.

* Rods - round cylinders of glass, about 4-5mm in diameter and up to around 18 inches in length

* Shards and confetti - slices of glass that are slightly thicker than a sheet of paper

THE BASIC FUSING AND SLUMPING PROCESS
The basic fusing and slumping process has five main stages:

e Heating phase - where the temperature increases from room temperature to the temperature where fusing and
slumping takes place

Soaking phase - where the temperature is maintained at a given point for a period of time

Cooling phase - when the temperature falls from its highest point to just above the annealing range
Annealing phase - the critical step that relieves the stress in the glass

Cool to room temperature phase - where the glass gradually becomes cool enough to touch
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