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EXTRALUM

Heat Treated Glass

Introduction

Currently, the use of glass is not limited to windows only. It is increasingly used for all kinds of
applications where security is the main factor.

The glazed surface can be defined as a risk area. Due to its relative position is susceptible to receiving
the accidental impact of people and in case of breakage implies a physical risk to them.

Doors and adjacent glazed that can be mistaken for access, glazed areas with circulation on one or
both sides of the glass, glass adjacent to slippery areas, glass placed at a low height respect to the
floor (0.80 m less) and those that are above places of high traffic or permanence of people are
considered risk areas.

One kind of safety glass are heat treated tempered glass.

Tempered Glass

Tempered glass is a kind of safety glass because, during
breakage, it shatters into small, relafively harmless pieces
rather than sharp, jagged shards, reducing the risk of injury.
Tempered glass is used mainly in the automotive and
construction industries. There are two ways to temper glass:
chemical tempering, and the one employed by Extralum,
thermal tempering.

To make thermally tempered glass, float glass is gradually

heated to a softening temperature of 650° Celsius, then

cooled very quickly with air.
With tempered glass, the cooling process is accelerated to create higher surface compression (the
dimension of force or energy per unit area) and/or edge compression in the glass. That process makes
the glass four to five times stronger and safer than annealed or untreated glass. As a result, tempered

glass is less likely to experience a thermal break.
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Tempered glass cannot be cut or drilled after tempering, and any alterations, such as edge-grinding,
sandblasting or acid-etching, can cause premature failure.

When broken, tempered glass will break info many relatively small fragments, which are less likely to
Cause serious injury.

Tempered glass offers greater strength against deflection and better wind resistance than heat-
strengthened glass. Tempering increases the ability of glass to survive the impact of objects that may
strike the building.

Although tempered glass has up to five times greater mechanical strength than annealed glass, the
dimensioning of a tempered glass is defined, many fimes, by its limitations to bending under load

rather than by its resistance.
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Fig. 1 - Surface compression and breakage pattern in Tempered Glass

Heat Strengthened

Heat-strengthened glass is generally twice as strong as annealed glass of the same thickness and
configuration. It has greater resistance to thermal loads than annealed glass and, when broken, the
fragments are typically larger than those of fully tempered glass and initially may remain in the glazing
opening. Heat-strengthened glass is not a safety glass product as defined by the various code
organizations. This type of glass is infended for general glazing, where additional strength is desired o
withstand wind load and thermal stress. It is infended for applications that do not specifically require a
safety glass product.

Heat-strengthened glass cannot be cut or drilled after heat-strengthening and any alterations, such as

edge-grinding, sandblasting or acid-etching, can cause premature failure.
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Surface of glass in comprenssion ( 3,500 - 7,500 psi)
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Fig 2. Surface compression and breakage pattern heat-strengthened glass

A comparison chart between tempered and heat-strengthened glass compare with annealing same

thickness is show below.

TEMPERED

HEAT-STRENGTHENED

Mechanical strength

4 times stronger

Twice as strong

Bending under load

Same

Same

Breakage pattern

small fragments

larger than those of

fully tfempered glass

Thermal Shock Resistance 250° C 120° C
v
Spontaneous Breakage v Less often than
tempered.
v
Optical Distortion v Normally less than
tfempered
Considered Safety Glass YES NO
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Tempered Glass Applications

As tempered glassis a versatile material, there is not one but many applications.
It becomes the ideal option if you are looking for a material that can give you strength,
can provide thermal-resistance along with enhanced safety. Tempered glass is explicitly
designed to be use in places that are prone to impact and breakage.

In buildings and houses as doorways, stairways, sliding doors, standard windows as well as
floor-level windows.

In homes for shower doors, glass cabinets,
glass table-tops, dividers, glass shelves, and
also glass for a fireplace.

Tempered glass can also be used as
skylights or big windows or floor-length
windows, as they will not only add an
element of lightness to your interior

decoration, but they will also become the

source of natural light during daytime.

Optical distortions

Optical distortion is the images seen through the glass in reflection or transmission when it is not
completely flat. Similarly, it varies according to the observation conditions.

Distortions can be caused by changes in thickness, flatness, or glass parallelism. Loss of flatness is the
most common effect today due to the use of high-performance glasses that are required to be heat
freated. When passing through the oven they reach their softening temperature and lose planimetry
when the shape of the rollers is slightly marked. In addition, a general curvature in the glass sheet may

occur, as a result of the undulations produced by them. It is known as roller wave.

Glass thickness and size affect the amount of distortion: Generally, the thicker the glass, the less

deviation from flatness, while larger glass sizes may also appear to have more distortion.
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Factors such as installation, reflected image, observation angle and distance from the observer can
influence the perception of distortion. For further information, it is recommended to consult document
TB-028 “Distortion in heat-treated architectural glass”.

Finally, it should be borne in mind that the glass used in architecture can be considered as "glazing
quality", not as "optical quality" and that under certain observation conditions, some distortion will

inevitably be visible.

Installation, Cleaning and Maintenance Care

Heat treated glass should take the same care as float glass during installation, cleaning
and maintenance.

Lack of care in handling and improper installation sometimes results in edge damage.

A post-installation break can occur when the damaged edges of the tempered glass are
subjected to moderate thermal or mechanical stresses. The penetration of the compression

layer will produce the fragmentation of the tempered glass.

Limitations

The manufacture of heat-treated glass is subject to a series of process limitations in order to
protect the glass and prepare it for future efforts that seek to reduce breakage due to

mechanical and thermal stress.

If you have any doubts, consult the Sales Department of Extralum, S.A.

Version N° 4
Pag. 5/5



