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Thermal stress glass breakage



INTRODUCTION

Thermal stress glass breakage is not a new

phenomenon. It has been relatively well

understood in commercial glazing for many

years. However, given the increasing use of

high-performance, energy-efficient glazing

and the fact that some of these products

can carry a greater risk of thermal stress, it is

important that our customers have a better

understanding of thermal stress, its cause,

and how to prevent. 



WHAT IS THERMAL
STRESS

Thermal stress is caused by

unequal temperatures between

the main body and edge of the

same glass pane. The main body of

the glass expands due to heat

build-up, causing the edge to resist

its cooler temperature.  This

creates stress in the glass. Thermal

fractures occur at the edge of the

glass when the stress that is

generated in the main body of the

glass is greater than the edge

strength.

It has been estimated that for every

one-degree difference in

temperature between the edge

and main body of the glass, the

stress of approximately 0,62 MPa is

generated. 

If the stress caused by the

temperature difference is greater

than the strength of the glass,

thermal stress glass breakage will

result.

THE THERMAL STRESS
BREAKAGE IS NOT OFTEN DUE
TO THE GLASS FAULT, BUT
RATHER THE RESULT OF A SET
OF CONDITIONS THAT A PANE
OF GLASS IS EXPOSED TO.

IT IS GENERALLY NOT COVERED
BY A GLASS SUPPLIER'S
WARRANTY.



HOW TO IDENTIFY A
THERMAL BREAK

The start of the crack is always 90

degrees angle to both the edge

and the face of the glass.

Depending on the intensity of the

released energy, the crack will

travel perpendicular to the edge

for approximately 10-50mm before

branching out and veering offline.

Breakages caused by thermal

stress can be characterized as

either low-stress breakages or high-

stress breakages.

Low-stress breakage is

characterized by a single crack that

"lazily" makes its way across the

glass, while high-stress breakage is

identifiable by the initial crack

branching off into a number of

separate fissures a short distance

from its origin. 



Given that thermal stress is caused

by differences in temperature in a

piece of glass and that breakage

occurs when the ability of the glass

to withstand this stress is

exceeded, any situation or factor

that increases this temperature

difference, or decreases the glass's

strength, increases the risk of the

thermal breakage. 

EXTERIOR SHADING:
The effect that an external shading

device has on thermal stress

depends on a combination of its

size, shape, and location on the

glass.

- Shading that covers 50% or less of

the glass is more unfavorable than

a device that shades a greater

percentage of the glass;

- Static shading is more

unfavorable than mobile shading;

- V or L-shaped shading induces

higher thermal stress.

THERMAL STRESS
RISK FACTORS



INTERIOR SHADING:
A thermal stress risk factor that is

encountered more often in

residential construction than

commercial, is the use of curtains

and blinds on the inside of the

window. The impact that blinds

and curtains have on thermal stress

depends on color, type, and other

factors, however, the effect can be

significant. 

HEATING AND COOLING:
Artificial heating or cooling devices

placed very close to the glass or

their airflow turned directly

towards the glass surface,

significantly increase the possibility

of thermal stress.

GLASS SIZE AND TYPE:
The larger the pane of glass, the

greater that the main body area

has to absorb the heat. The

differential temperature from the

large heated area compared to 

THERMAL STRESS
RISK FACTORS

a narrow band of cooler glass

hidden inside the frame may result

in thermal breakage.

Different glass products have a

different tolerance to thermal

stress. Generally, the more solar

energy a glass product absorbs, the

higher risk of thermal stress

breakage. 

GLASS FILMS AND TINTS:
Any tinting that is NOT done by the

glazing manufacturer can result in

much higher levels of absorbed

heat and requires careful

assessment by the installer.

EDGE CONDITION:
The cut quality of glass edges is

one more factor affecting the edge

strength of glass.

Glass edge quality and the

resulting glass edge strength are

particularly important to the

performance of the glass under

thermal loading.



ORIENTATION AND CLIMATE:
Easterly elevations are often an

increased risk due to the glass

being cold from the cool evening

conditions and then exposed to

rapid heating from the rising sun. 

Westerly elevations however heat

up gradually with the morning sun,

becoming acclimatized to ambient

temperatures so when the glass is

exposed to the afternoon direct

sun, they are already relatively

warmer.

Every location, specified by latitude

and altitude, has its own sun path

and solar radiation. Climates

typically at higher altitudes, where

the nights are cooler and days are

quite warm are considered to be a

higher risk compared to climates

that have relatively colder or

warmer weather conditions all year

around.

THERMAL STRESS
RISK FACTORS

THE WINDOW CAN BE FINE FOR
A NUMBER OF YEARS AND THEN
ONE DAY THE CONDITIONS WILL
BE JUST RIGHT AND IT WILL
CRACK. THIS IS NOT SOMETHING
THAT IS WARRANTED BECAUSE
THERE'S NO CONTROL OVER
ENVIRONMENTAL CONDITIONS
THAT CAUSE THE THERMAL
STRESS BREAKAGE.



HOW TO REDUCE
THERMAL STRESS

The risk of thermal stress can be eliminated by managing and preventing

the factors outlined above or by heat strengthening the glass.

Tempered/toughened and heat strengthened glass is resistant to thermal

stress. 

REMEMBER!!! - manage and prevent factors causing the thermal stress
breakage during the construction work, too!
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