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15 Year Warranty

Insulating Glass Units (EN1279) Frame Types: 

· Upvc / Aluminium / Hardwood (Site Glazed)
· Upvc / Aluminium / Hardwood (Re-Glazed or ‘Single-to-Double)

Faults Covered: 

· Edge Seal Failure

15 Year Warranty – Insulating Glass Units

Product Range Covered by This Warranty

This Warranty covers all standard type insulating glass units compliant with EN1279 and incorporating 

only components of the type listed below:

Glass

· 4mm – 12mm annealed, rolled or toughened glass
· 4.4mm – 13.5mm laminated safety glass

Spacer Bar

· 6mm – 20mm aluminium spacer bar
· 6mm – 20mm warm edge plastic and stainless steel spacer bar Edge Seal
· Butyl primary seal
· Polysulphide or silicone secondary seal

Product Application Covered by This Warranty 

This Warranty covers all standard type insulating glass units, fully framed and glazed into one of the 
following type of systems, where adequate drainage is provided by the framing system: 

· Upvc / Aluminium / Hardwood (Site Glazed)
· Upvc / Aluminium / Hardwood (Re-Glazed or ‘Single-to-Double)

Warranty Period and Details 

If, within fifteen years from date of dispatch from our works, the unbroken double glazed unit is, through 
faulty manufacture, affected by material visual obscuration because of condensation or dust collection 
within the double glazed unit, we will, subject to compliance with the claims procedure outlined below, 
supply replacement product without charge. 
This Warranty only provides for free replacement of the product or refund of the original invoice value and 
does not cover consequential damage. 
No liability is accepted for personal injury, loss, claims, property damage, or labour, material or other costs 
howsoever caused or arising and whether direct or indirect. 
This warranty applies only to units installed in normal service conditions within the United Kingdom and the 
Republic of Ireland. 

Conditions of Warranty 

This warranty is subject to the following conditions: 
· That the buyer acknowledges that the product at the time off delivery was undamaged and free from
any defects
· That the product is protected from contact with wet cement, hard foreign objects, metals and materials
likely to cause abrasive damage



Exclusions to Warranty 

This warranty excludes: 

· Minor imperfections inherent in architectural glass and that caused during the manufacturing process
whenever viewed in accordance with the Glass & Glazing Federation ‘Visual Quality Standard’ for installed
insulating glass units constructed from flat transparent glass
· Units which have not been transported, handled, stored, installed and maintained completely in
accordance with the glazing instructions laid down in the Glass & Glazing Federation ‘Glazing Manual’
· Stepped units and drip edge units where the sealant is not protected from ultra-violet light in service
· Units displaying the optical phenomenon, occasionally seen as interference colour bands, known as
‘Brewster’s Fringes’
· Distortion caused by the toughening process, i.e. ‘rollerwave’ distortion
· Units exceeding Roofglaze recommended maximum sizes (see Appendix)
· Units used in service conditions such as (but without limitation) use in transport vehicles, ships or
temperature cabinets, or use at altitude over 600 metres or transportation of units over such elevation
· Carbon deposits on the outer face of decorative leaded units caused by oxidation of the lead
· Units with glass ‘inserts’ – i.e. panes inserted into the unit cavity during unit assembly
(such glass can be guaranteed if manufactured as conventional triple glazed units)
· Curved double glazing units comprising panes of ‘curved-on-plan’ glass
· Units which have had decorative, safety or solar adhesive film applied to either interior or exterior surfaces

Making a Warranty Claim 

Reporting a Failure:

· Any failure of the product should be reported in writing to Roofglaze within 14 days of its occurrence
· Proof of purchase must be provided
· It is a condition of this warranty that a Roofglaze representative is afforded reasonable opportunity to
inspect the product prior to de-glazing

Investigation of Complaint:

· Inspection should establish the nature, extent and cause of the fault
· If this finding is consistent with faulty manufacture and within the conditions of this Warranty then a claim
may be made under this Warranty

Replacement Product:

· If a replacement unit is supplied, it will be our standard type of product current at the time of replacement
· The replacement product shall be covered by a 1 year warranty or up to the limit of the warranty period
covering the original unit, whichever is later

Appendix

Maximum Unit Sizes:

Glass / Cavity / Glass / Max. Area / Max. Length
4 float / 6-10mm / 4 float / 2.0m² / 2400mm 
4 float / 12-20mm / 4 float / 3.0m² / 2400mm 
4 tough / 6-10mm / 4 tough / 2.0m² / 2400mm 
4 tough / 12-20mm / 4 tough / 3.0m² / 3600mm 
6 float / 6-10mm / 6 float / 3.0m² / 3200mm 
6 float / 12-20mm / 6 float / 4.8m² / 3200mm 
6 tough / 6-10mm / 6 tough / 3.0m² / 3600mm 
6 tough / 12-20mm / 6 tough / 6.0m² / 3600mm 
6 tough / 6-10mm / 6.4 lam / 3.0m² / 3200mm 
6 tough / 12-20mm / 6.4 lam / 4.8m² / 3200mm 
6.4 lam / 6-10mm / 6.4 lam / 3.0m² / 3200mm 
6.4 lam / 12-20mm / 6.4 lam / 4.8m² / 3200mm 
8 tough or 8.8 lam / 8-10mm / 8 tough or 8.8 lam / 5.0m² / 3200mm  
8 tough or 8.8 lam / 12-14mm / 8 tough or 8.8 lam / 6.5m² / 3200mm 
8 tough or 8.8 lam / 16-20mm / 8 tough or 8.8 lam / 8.0m² / 3750mm 
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Technical Fact Sheet 
V1-2019

Spontaneous Fragmentation of 
Thermally Toughened Float Glass

INTRODUCTION

Due to the stresses present within thermally toughened float glass, breakages may result, leading to fragmentation of glass, which are 
commonly described as spontaneous fractures. These are mostly caused by inclusions within the glass; the most common of which is 
Nickel Sulphide.

NICKEL SULPHIDE

Nickel Sulphide (NiS) inclusions were first identified in 1960 by E. R. Ballantyne, after investigations into spontaneous failures occurring in 
ICI House, Melbourne, Australia [1, 2, 3].

NiS inclusions are particles that form in glass due to reactions between nickel contaminants in the batch and sulphur, predominantly from 
the furnace fuel. NiS inclusions are typically in the region of between 40 μm to 400 μm [2, 4] in diameter. Due to the nature and size of 
the particles, they cannot be detected by conventional defect detection methods.

Roofglaze constantly aims to reduce the potential for nickel contamination in the batch, however, it is impossible to eliminate all sources 
of contaminations, especially with raw materials. NiS within the float can occur in batches when a source of Nickel contamination is 
introduced into the furnace. This can lead to “outbreaks” of NiS induced failures.

Due to the nature of NiS inclusion, and the lack of available detection methods, Roofglaze, as a manufacturer, cannot provide a warranty 
against the possibility of NiS being present within the glass.

NiS Phase Transition

Within annealed float glass, NiS inclusions do not present a problem. During cooling within the annealing lehr, the NiS inclusions change 
phase from a high temperature stable alpha phase (hexagonal) to a low temperature stable beta phase (rombohedral), at 
approximately 350oC to 400oC, with an associated increase in volume of approximately 2-4% [5, 2].

As the size increase occurs whilst the glass is still in a softened state, the inclusion imparts no significant stress on the surrounding glass. 
During toughening, when the glass is heated to approximately 600oC to 650oC, and then rapidly cooled in the quench, the phase change 
from alpha to beta is retarded and the glass is hardened around the inclusion.

Over time, the inclusion may revert to the low temperature stable beta phase, and as such increase in size. If the inclusion is located within 
the central 3/5th of the glass, the tensile region, the resultant stress distribution will result in fragmentation of the glass. Heat 
strengthened glass will not fragment in this manner.

Occurrence in Float Glass

There are often values stated for the occurrence rates of NiS within float glass, ranging from 4-10 inclusions per tonne [6, 4] and 1 
inclusion per 500 units [7]. However, the source information for these values is often unsubstantiated. The typically accepted failure 
rates for a certain metre squared area and thickness of glazing are often defined from the rates of occurrence per tonne of glass.

However, due to the lack of evidence behind the occurrence rates, as well as the propensity for NiS to occur in batches, rather than at a 
constant rate, these values should be treated with some caution.

It should also be remembered, that buildings that have never experience NiS failures are much less well publicised than those that have.



Factors Affecting Failure

The conversion rate from alpha to beta phase is partly dependent upon temperature, as well as other factors. As a result, glass that is at 

higher service temperatures is at a higher level of risk.

Higher service temperatures are typically due to:

In addition, the size of the inclusion will influence the probability of failure. For larger inclusions, complete conversion into the beta phase is 
in some instances not required to generate enough stress to cause failure. The stoichiometry (Ni to S) ratio of the inclusion is also 
understood to have an effect on the rate of phase transformation of the inclusion [8, 9, 10].

A third factor to consider is the level of tensile stress present within the glass. The higher the stress present within the glass, the smaller the 
size of the inclusion required to cause failure. It is typically expected that an inclusion over 40 μm [2] can cause failure in fully toughened 
glass, and an inclusion over 250 μm can cause failure in heat strengthened glass.

Rates of Failure

NiS inclusions present in the tensile region of toughened glass typically cause failure between 2 and 20 years after toughening. The 
failure rates can vary, depending on the service temperature of the glass, glass location and the sizes of the inclusions, as discussed 
above. It is typically expected that the peak number of failures will occur between 2 and 7 years after toughening, after which the 
number of instances will begin to reduce [1, 11, 3].

Studies of failures within a single project can follow a Weibull distribution, a representative illustration is shown below. This allows, to a 
certain degree of accuracy, the total number of failures to be predicted. However, these predictions should be treated with some caution, 
as it requires an estimate to be made of the predicted number of failures to obtain a fit, along with the other factors that can influence 
the rate of failure of panels.

Fig. 1 - Representation of Potential Failure Rates due to NiS Inclusions in a Single Project

-  Higher solar absorption, as with solar control, body tinted and laminated glass

-  Glass in south facing elevations and exposed to additional solar heating

-  Glass that is heated due to internal building temperatures or insulated behind, such as spandrel 
panels 
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Disclaimer: The information contained in this document is a general overview and Roofglaze hereby disclaims all liability arising from any inaccuracy in or 
omissions from this document and all the consequences of relying upon it. It is the responsibility of the users of this information to ensure that the intended 
application of Roofglaze products is appropriate and complies with all relevant laws, regulations, standards, codes of practices and other requirements.

Heat Soak Testing

In order to reduce the risk of spontaneous failure due to NiS inclusions, heat soak testing can be carried out by Roofglaze on toughened 
glass in accordance with applicable standards (at present in accordance with EN 14179). During heat soaking the toughened glass is 
heated to approximately 280oC, and once at this temperature, is held for 2 hours. This heating will cause the NiS inclusion to phase 
change more rapidly and so expand in volume, causing failure of the panel.

It should be noted that this test does not completely eliminate the possibility of NiS induced failure, only reduces the risk. It is generally 
accepted that heat soaking will eliminate 95% of toughened panes containing NiS.
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Thermal Stress 
Glass Breakage
INTRODUCTION

Thermal stress occurs in glass when there is a temperature variance in 
different parts of the glass. If the stress caused by the temperature 
difference is greater than the strength of the glass, thermal stress 
glass breakage will result.

Thermal stress glass breakage is not a new phenomenon and 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 everyone involved in 
the glazing industry has a better understanding of thermal stress, its 
cause and how to prevent it.

As thermal stress breakage is not often due to a 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.

IDENTIFYING THERMAL STRESS GLASS BREAKAGE

A glass fracture can be identified as a thermal stress breakage if the 
start of the crack is at 90° to both the edge of the glass and the face 
of the glass.

Depending on the magnitude of the stresses involved, the crack may 
only travel for a few millimetres before branching out or veering off-
line, so the 90° angle of the initial fracture may not always be 
immediately apparent.

Breakages caused by thermal stress can be characterised as either 
low stress breakages or high stress breakages. Low stress breakage is 
characterised 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.

WHAT CAUSES THERMAL STRESS?

As mentioned previously, thermal stress is caused by varying 
temperatures in different parts of a glass pane. Absorption of the 
sun’s energy is one of the main causes of this temperature 
difference.

The section of glass exposed to the sun absorbs the sun’s energy 
and, as a result, heats up. Any part of the glass which is shaded from 
the sun, for example, by the window frame, stays relatively cool.

The hot glass expands while the smaller, cooler area doesn’t. If the 
cool area of the glass isn’t strong enough to withstand the forces 
imposed by the expanding hot section of the glass, thermal stress 
breakage will occur.

Putting the forces required to induce thermal stress into perspective, 
Pilkington estimate that for every degree in temperature difference 
between the edge of the glass and the centre of the glass, around 
0.62 MPa of stress is introduced into the glass.

Given that in some cases temperature differences of 20 to 30°C can 
occur, that equates to around 12 to 19 MPa. This is higher than the 
design stress used for wind loading.

THERMAL STRESS RISK FACTORS

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 stress breakage.

Factors that can affect the risk of thermal stress include:

Edge Condition

Damage to glass edges during manufacture or installation is 
arguably the largest cause of low stress thermal breakage.
As US glass manufacturer PPG puts it:

“The as-cut quality of glass edges is the single most important factor 
affecting the edge strength of glass. Poor cut-edges quality can 
reduce the glass strength by 50% or more…”

“Glass edge quality and the resulting glass edge strength is 
particularly critical to the performance of the glass under the 
thermal loading …”

The level of thermal stress that a piece of glass can withstand is 
directly affected by the condition of the glass edges. The edges that 
are most resistant to thermal stress breakage are good quality clean 
cut edges with no shells, vents or shark teeth. This may be difficult to 
achieve in laminated glass and edge-work may be required to 
smooth the edges.

X

X



Glass Type

Different glass products have a different tolerance to thermal stress. 
Generally, the more solar energy a glass product absorbs, the higher 
the risk of thermal stress breakage. All glass manufacturers provide 
data on the solar energy absorption properties for their products.

Solar absorption can vary greatly, even  between similar products. 
The use of a reflective coating can significantly increase the amount 
of solar absorption. This is because, in effect, the glass is absorbing 
the solar energy both on the way into the glass and then again on the 
way out after it hits the reflective coating.

Example: uncoated 6mm grey glass has a solar absorption rate of 
around 45%, while the addition of a reflective coating to this product 
increases solar absorption to 63%.

The use of transparent Low-E coatings can also increase the solar 
absorption rate of glass. Low-E coatings are designed to reduce the 
passage of radiant heat flow through the glass to improve energy 
efficiency. This leads to higher glass temperatures and increases the 
risk of thermal stress.

Another significant risk factor is the addition of heat absorbing films 
or any partial covering of a glass pane by other products (such as 
signs or paint) after installation. Both of these can  increase the risk of 
thermal stress.

Glass Size

The larger a pane of glass, the greater the area of glass that is 
absorbing the sun’s energy, compared to its relatively narrow cooler 
edges. The larger area of hot glass results in higher levels of thermal 
stress in the edges of the glass.

Exterior Shading

Whilst glass properties are well documented and can be taken into 
account during the design phase of a project, accounting for exterior 
shading can be more problematic.

The effect that an external shading device has on thermal stress 
depends on a combination of its size, shape and location on the glass.

Exterior shading is further complicated by its seasonal nature; as the 
sun’s position changes throughout the year so too does the shadows 
it casts.

In general:

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 a window. The impact that blinds and 
curtains have on thermal stress depends on the colour, type and 
other factors, however the effect can be significant.

While close fitting blinds or curtains help to minimise heat 
transmission into or out of the building, they can significantly add to 
the risk of thermal stress. To minimise this, the space between the 
glass and shade must be at least 50mm (preferably 150mm) and 
should be vented. Ventilation is provided by leaving a gap between 
the blinds and the walls, or frame, of 50mm at the head and 25mm 
at the sill.

The effect that blinds and curtains have on thermal stress is also 
dependent upon how much energy they reflect back onto the glass. 
Light colours are good reflectors while dark colours are not. Closed 
weave fabric helps trap heat more effectively while open weave lets 
the heat pass through. Venetian blinds are excellent heat reflectors 
as are metallised blinds.

Heating & Cooling

Artificial heating and/or cooling devices should be positioned so 
that they do not blow hot or cool air directly onto the glass surface, 
nor into the space between the glass and the curtains. Doing so  
may result in varying temperatures on the glass surface and 
therefore increase the risk of thermal stress.

Glazing Method

Commonly used glazing methods do not significantly affect the risk 
of thermal stress. The exception to this is structural glazing, which 
reduces the levels of thermal stress by reducing the temperature 
difference between the glazed edge and the centre of the glass. 
Care should be taken when using any glazing method that either 
encourages the transfer of heat away from the glass or covers 
unusually large amounts of the edges of the glass.

MANAGING THE RISK OF THERMAL STRESS

The risk of thermal stress breakage can be eliminated by managing 
the factors outlined above or by heat strengthening the glass.

Heat strengthening increases the strength of the glass, which 
allows it to resist the thermally induced stress. Heat strengthening 
can be relatively expensive, particularly if required for laminated 
glass, so unless replacing glass which has been broken under 
thermal stress, a method of quantifying the risk level is needed.

Many glass manufacturers’ websites provide detailed information 
on thermal stress breakage. Some also provide online tools that 
enable you to perform a thermal stress analysis yourself, or they will 
perform a thermal stress analysis for you providing you purchase 
glass from them.

By using available information, the glass installer can objectively 
assess the risks prior to installation. In some cases redesign may be 
possible, eliminating the need for heat strengthening and therefore 
saving unnecessary expense.

Originally Published: October 2011
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• Shading that covers 50% or less of the glass is more unfavourable
than a device that shades a greater percentage of the glass

• Static shading is more unfavourable than mobile shading

• V or L-shaped shading induces higher thermal stress, particularly 
if the point of the V falls on an edge of the glass 

Disclaimer: The information provided in this document is current at the 
time of print. It is intended as a general guide only and Roofglaze 
recommends that you undertake your own investigations when 
specifying rooflights and skylights to ensure they comply with all 
relevant regulations and are fit for purpose.
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