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1. Introduction

Insulating glass is being used increasingly these days in more and more complex applications. Due
factor, the edge sealing mateaais in contact with numerous other materials, so that under certain
circumstances, harmful interactions cannot be ruled out. These harmful interactions affect the funct
total system consisting of insulating glass and construction. Teehoit@vintprmatexplains the

basics, causes, remedies and testing possibilities of such incompatibilities.

It also explains the responsibilities for the designs / constructions as well as the obligation of provid
information, and the legalexithical consequences arising there from.

2. Basics

The compatibility of materials is defiined i n
Conceptso

iMaterials are compatible with emnmdh other iif no

This definition does not basically exclude interactions, as long as they are not harmful. Thus, the de
of Acompatibilityd contains a requirement ac

2.1 What are interactions?

Interadbns are all physical, physleainical or chemical processes that, for example, can occur when t
different materials or material quantities are in physical contact. The interactions may cause chang:
structure, colour, consistency etc.. In th¢ aiombe topic, the most important interactions are the
physicathemical ones, e.g., change of components, also referred to as migration.

2.2 What are harmful interactions
In this context, harmful interactions are all interactions betweemmttaahtgiantities that affect
the functions or lifetime of the concerned system negatively, e.g., of the insulating glass installed in

2.3 Basics of migration

To trigger the migration processes, at least two different materialseage, reqtereal, A and material

B. At least one of these two materials should consist of several components, e.g., material A. In me
at least one of the components must be capable of migration. This component must be moveable i
texture omhixure because of its molecular structure. Thus, it fulfils a necesdérymfer the
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occurrence of a migration process. Finally, material B must fulfil thecsinaitiorsd pfamigration
processes, i.e., it must be able to accept thegra@radonent and / or transport it further.

The typical and most important case of thisphyscali ¢ a | interaction is t
mi grationodo. The material A contains a plasti
with material B.

The driving force of this phydieahical process is a difference in the content of the plasticizer in mate
A and material B. Thus there is a concentration slope, also called concentration gradient, between
materials or, @rding to specialized terminology, the two phases. Without any concentration gradien
migration will take place.

The gradient is one of the essential factors to determine the speed of the actual migration process.
gradient is large, the precass fast. If the gradient is small, it runs correspondingly slow.

Another item that influences migration speed is the temperature. High temperature accelerates the
while a low temperature decelerates it.

2.4 Plasticizer and plasticizer migrat

A short explanation of the AfAplasticizero den
Substances, added to plastics to shape their
name suggests, a plasticizewodas arealsolventvhich converts plastics into a gel type substance.

Plasticizer migration represents a harmful interaction, if essential properties are changed to such a
that the function of the system is affected negatively.

1 The materiidosindgheplasticizer becomes haitutétleand it shrinks in size.
1 The material accepting the plasticizer becomes softer, morswkigia@and

Such interactions are dramatic in their effects, e.g., if the plasticizer accepting materialdooses its st
fully and dissolves completely.
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3. Harmful interactions in practice

Some harmful interactions to be observed increasingly these days, when glazing insulating glasses
discussed in the following pages:

3.1Butt joint seal or block fixing
In case of damage, the typical harmful plasticizer migration can be observed here.

Plasticizer migration, leading to a total dissolution of one of the affected components, takes place d
direct contact of the insulating glass edge seal with suntabbr sealing material, for instance, when a
weather sealingaim butt (figure ty,also when fixing a block in the glazing rebate with the help of an
unsuitable sealant.

From the sealant, not suitable for this purpose, components (plalstictikr andior extenders)
penetrate through the secondary seal of the insulating glass. They enter the primary seal of the ins
glass (butyle) and dissolve it in the final phase of the process regularly. This leads first to dilution of
butyleseal and the draining of a mixture of butyle components and the migrated material or the migr
material mixture (Figure 2).

primary seal
secondary seal
backing foam
weather sealing
secondary seal

primary seal

Figure 1: Weather seatfiraybutt Figure 2: Dissolution of the butyle seal due to
migration

This caues total damage to the insulating glass, because the blocking effect of the butyle seal agair
water vapour diffusion and gas diffusion is destroyed on account of the dissolution of the butyle sec
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Moreover, the distribution of the mixture from cemipibreeintityle seal and the migrated material on
the inner surfaces

( pos. 2 and 3) of the insulating glass causes an optical damage. Under these conditions, an adequ
of the insulating glass is not possible and a replacement becomes unavoidable.

3.2 Profile displacement in case of organic spacer
Another typical case of a harmful is the migration p?rc%agéspacer
from an unsuitalglazing sealant in contact with
insulating glass edge seal. An exampléwihidd

case is an insulating glass systenmgaitiicaspacer in

an eaveealing (figure3). e \ ......

secondary seal (Silicone)

weather sealing

support profile
(EPDM)

eave plate

Contact with the insulating glass sealant enables  gigyre 3: Faulty eave sealing
migratiocapable materiedm the eave seal to come out. The migrating material is transported throug
the secondary sealant of the insulating glabe up to

organic spacer profile. Latepenédtrates into the

interface between glass surface and organic spacer profile

and destroys the adhesion of the profile to the glass. As a

consequence of temperature and air pressure fluct
(Apumping)mohementos il e
filmo made of oil, pl as
cavity. This damage scenario is also cdilegl the |
e f fbecauseof its appearance (figure 4).

l ubri cat
/ or e xt

Figure 4: The Garland effect

When sealing eavessities the unsuitable selection of the glazingtisesddaatanother often to be
seen. The joint depth is dimensioned wrongly, i.e., it is set far too deep (see 4.2).
3.3 Selection of glazing blocks

The contact between the sealant in the insudatedpglaeal and the glazing blocks may produce
harmful interactions if the block material is not suitable (figure 5).

Figure 6: Block after harmr
interactions.

Figure 5: Interactions
betweeredge
seal andblock.
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The unsuitable block material takes components from the secondary sealant, it becomes glutinous
plastically (Figure 6). Blloek looses its mechanical stability, so that its work of dissipation of loads ca
longer be performAd.a consequence window casements may be twisted so drawatohaly that
opening or closing becomes very difficult or even totally imihesBidéstadium of the migration
process, when large sections of the block have dissolved, the insulating glass may get displaced in
window frame by several millimetres, so that the edge seal is moves from the glazing rebate to the
area.

Another possible consequence could be that the insulating glass units are no longer fixed properly.
glass products suffer-plamed stresses leading to various glass damages. Under certain circumstanc
the loss of important components of the sesealdait also impairs the function of the edge seal.
Therefore it is absolutely essential to check the suitability of the block material in order to avoid fau
kind. Special attention must be paid for example to block materials cdmaihsng styrol

4. Avoiding errors in practice

4.1General

The basic requirement for combining sever al
checks the mutual compatibility of all the combined components with respect to the fuiletsbn and us
procedures as described below have to be carried out for all consTrdttensii s y st em man
finally responsible for checking this compat
components t o t halsaniissylairtgglassin af@megork. who i nst

While designing a system, the construction should be as simple as possible, because the risk of po
incompatibilities increases with the number of components.

The risk of harmful interactions can be ruledreuhe materials are protected against mutual contact.
Thus, for instance, an approprigipaan prevent material transportailf gap isot possible from

the design perspective, ajpeg.,suytableamltfods offitingg r at i
material to interrupt the material transport paths and thus, to ensure .cOmpatibljitthese

changes should not affect other aspects of the construction.

Glazing blocks often are additionally fixed with a littlesasealemtofThis technique is a dangerous
one, if the sealant for block fixing was not chosen with the criteria of compatibility. It is recommende

check if it is possible to fix the block without any sealant and thus to avoid a critical component in tt
system.

4.2 Joint dimensioning
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For the design of joints between insulating glasses as well as for brickwork and corner joints cornel
technical requirements with respect to the general design of joints and the sealant properties have
considered.

The joint width depends on the dimensions of the mutually joined construction elements, e.g., insul
glass and frame. For the appropriate technical rules, please refer to standards and guidelines for gl
processing and glazing. These rules mhstaptied to joints between insulating glasses as well as
brickwork joints.

The joint depth depends also on the dimensions of the construction elements to be mutually sealec
joint depth shall not exceed a definite maximum value in casmpbsiglsealing materials.

One must remember that scagigonent sealant require an adequate quantity of water in the form of
moi sture for crosslinking. Moreover, the cur
Therefore, on the way¢adactive part of the sealant, the moisture has to pass an increasing barrier.
the joint is too deep, the crosslinking process takes too much time. The result may be, even in case
normally compatible sealants, the possibility of harmful jiftpaatsiancomponents remain
unpolymerized for a very long time.

A typical construction, where the joint depth exceeds decisively
the maximum permissible for a-sorgf@nent sealant, is

shown in figure 7. Due to the long diffusion path of the

moistiire, necessary for crosslinking, unpolymerized sealantdgsceing
present at poini Ahe middle of the jdifdr a very long

time, at the —
same time very close to the edge seal of the horizontal marked
insulating glass. Thus harmful interactions aremyobligaf
result of the impermissibly long crosslinking time, even thp
sealants are compatible in suitable constructions. Be5|d_ es, loss -
of adhesion may occur in this case due to the shrinking of the A R ’e
joint, conditioned by crosslinking.

E f

3 <: critical point Al

Y

Figure 7: Faulty jalapth in case of
singlecomponent silicone.

Remark: It is not the purpose of this technical information to show solutions for the design to be alw
suitable. On one hand, these solutions do not exist. On the other hand, crea@siparfapimmal
individual case should be left to the competence of the concerned expert.
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5. Check of compatibility

At present, there is no standardized test procedure to verify the compatibility for all applications. Mz
adequate test procedurednae developed for each material combination and each design. By the wa
in case of complex systems, it is necessary to check the mutual compatibility of the individual comg
as well as the compatibility of the total system. This is represtetiwaing thraphics:

A B C

Sometimes it is impossible to avoid-adhmeenent system, for instance consisting of a primary sealan
A (butyle), a secondary sealant B and of a weather sealing C. In this casenglinadiesiblenast be
checked with respect to their mutual compatibility. Thus the following individual tests must be perfo

H B __

A B A C B C A B C

The test A B may be dpped, for instance if both sealants come from the same supplier, or their mu
compatibility is guaranteed. This testing system illustrates why the most simple constructions are
advantageous.

Further on , for the checks of compatibility theresimhevgduration of the test results and there is also
no evidence if the test results are relevant for practical application. If necessary, several test procet
have to be carried out. As well, checking compatibility to minimize the riskauftioasriduntes

an enormous amount of knowledge and extensive experience.

5.1 Check of compatibility in practice

In practice, the different components of a system rarely come from the same supplier. However, on
case the supplier if all corapts of a system is capable to guarantee the compatibility of these
components. In this case, the supplier has the possibility to recheck the compatibility , whenever th
composition of one of the product is changed. He can thus guarantee thabtheatangehange

in compatibility.
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If the components come from different suppliers, the test results will be applicable only to the testec
batch numbers and do not show any general evidence. The test results cannot necessarily be appl
other product batches, because a possible change in product composition is supposed not to be kn
time and taken into account. Thus it is impossible to provide a list containing combinations of comp
materials, without contractual regulaticzeni&®vconcerned suppliers.

A general statement on the compatibility of products from different suppliers requires a correspond
bilateral contractual regulation between the concerned suppliers and the purchaser of the material.
as there are standardized requirements for components, this is the only way out.

The responsibility for compatibility in the case of combinations containing different sealants is to be
shoul dered basically by the perhseons uwhpol iceornsb i
productsodo are not responsible for the compat
not prevent them from advising their clients or helping them with technical tests. The practical conv
the advicato a design, and the evaluation of test results however, is the prerogative of the system
manufacturer.

It is remembered on the influence of the design of joints on the crosslinking of sealants, and therefc
possibility of harmful interactienseHthe compatibility of the participating components is to be ensure
in the sense of the absence of harmful interactions in the individual application.

6. Conclusion

Complicated material combinations require careful planning and executiats éfltherficgress

(suppliers, system designer, and system manufacturers) have to work hand in hand. If the compon
not come from only one supplier, the procedures as described in this leaflet shall be carried out. Wi
respect to complexity afdtsystems, it seems to be useful to proceed like it is obligatory for other are

of glass construction, for instance for fire
descriptiono descr i be spligatioe Eurtrseereoh the eatirelsysterohmap o n e
passed a so called fAtype testo. Every suppl:i
descriptiono and ités specifications fasr all
been established, these changes do not affec
This technical information has been prepared by the v

Bundesverband Flachglas.

The origal text is based on a draft bylipHelmut Brook, Henkel Teroson GmbH. Revision and completion is provided.
Issue: June 2004

The original text has been published with kind permission of the Bundesverband Flachglas, Isolierglasieeystellung Vere
grﬁgfﬁo Troisdorf. The English translation was prepaBaliohdnte Miller GmbH & KG and FldsRRratung
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Cleaning of glass

3.2 Specially finished and externally coated glass
The specially finished and externallyglaatetypes dedxd below are highquatibgucts. They
require particutaare and attention when cleaning. Dantlaigeglass can be more conspicuous
or may impair its function. If necessaayate recommendations framdikiglual manufacturers
with regard tdeaning must also be observed, partiatieeixternally coated productsotse a
Agl ass scr apgasssurfdcer cl eaning the

A Some solar control glass typeteaigned as external coatings (pasitioeather side). These
canoften be regnised by very high reflection, even in the spectral range ofthe visible radiation. /
same time, solar control glasses are often thermally tempered, particularly in the case of facade
and sun skirts.

A Furthermore, reflectieducing coatin@stireflection coatings), which by their very nature are
difficulto detect, can be applied to the outside or inside of the glazing.

A External or internal heat insulation coatings are a special case here. In special window designs
Windows or compiedNindows), these coatings may, exceptionally, not face the cavity of the
insulating glass unit. Mechanical damage to these coatings usually manifests itself in the form o
of surface abrasion due to the slightly rougher surface.

A Dirtrepellaselfcleaning surfaces are visually difficult to identify. Because of the way they are us
these coatings are usually to be found on that side of the glazing unit exposed to the weather.
Mechanical damage todetfning coatings (Scratches) noboatitutes visually discernible
damage to the glass, but can also lead to a loss of functionality in the damaged area. Silicone a
grease deposits on these surfaces should also be avoided. Rubber scrapers inhesefordar must
be free from silicogeease and foreign bodies.

A Toughened safety glass (TG) and heat strengtheneg
glass (HS) is permanently marked in accorda e;;w'
statutory regulations and may be combined with thel
abovementioned coatings. The surface of e‘~‘\'
modified by thermalgenmng compared with normal

float glass. Under certain circumstances, the surfa

tension which has been introduced makes damagel
more visible than with nontempered glass (so ~-f'

after a time delay).

3.3 Further notes
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The use of portable polighiachiner removing surface damage canaomsséerable abrasion
ofthe glass bodihis can cause optical distortion,isvparceived as a Jens effect” anddemds
reduction in strength. Do ngbaigghing machines, particularly spatidy finished and externally
coatedjlasses mentioned above.

And by the way:

It may be that glass surfaces midig ee¢nly wettable due to marksdefthbthings as stickers,
rollers, fingersealant residues and also environméuagglces. Tiphenomenon can onlgdeen
when the pane is wet, i.e. whdreinhgleaned.

1.0 Introduction

Glass can cope with a tdtut not with everything!

As part dhe facade, glass is sultigenaitural and buildiagted soilinjormal dirt, professlly
cleaned atasonable intervals, presents no ptolgerss. However, depending ohotain,
climate and building Situagignificant chemical and physical acaktdohsan accumulate on the
glasssurface, making professionalitgearticularly important.

This technical guide is intended to pnéstideation on how to
prevent anainimise soiling during the lifetofifeecént glass T
surfaces, and on howléan them properly and in time. vl

2.0 Types of cleaning

2.1 Duringhte construction phase

As a general principle, all aggresding must be prevented during
theconstruction phase. Ifribigerthelessccurs, then the dirt must ‘
be washed afithout trace by the person respomsibkliately after it appearsy nsimaggressive
cleaning agents.

Concrete and cement slurries, plasttraortars in particular are highline and cause etching and
hencedamage to the glass (dulling) if thegtamemediately rinsed off with plarateof Dusty and
granuladeposits mulseé removed professionhily under rmrcumstances removed when dry. As a
result of his obligations to intervematadt, the building contractor is respgongiigetrolling the
interaction of tddferent trades, and in pantifaranformirsybsequent trades of the necessary
protective measures.

Soiling can be minimised by optithsiognstruction process and by sepamatedyng for protective
measuresor example the application of proféis/e front of Wind@ndacadesurfaces. The

object of scalled initialeaning is to clean the componentbafteilding work is complete. It cannot
be used to remove all the dirt accunduiaterthe entire construction period.

2.2 During use

Professional cleapimatched to tharticular glass and carried out at appnojanadds, is essential to
maintaithe characteristicsred glass over éstire period of use.
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3.0 Glass cleanirgstructions

3.1 General

The following cleaning information &palliggass products used in the burtinty of clean water
must be usedhenever cleaning glass to avostamyng effect from dirt particlean8aftean
sponges, leathers, clothsrablder scrapers are suitable handdaaful use of glatsaning tools is
afurther prerequisite for avoiding déorhgeglass. Separate cleaningrastde used for glass,
seals andramesCleaning tools can be backed up usetioé largely pidutral cleaning ageots
commercially available doonglstsgleaners. If the dirt consists of gresessant residue,
commercially available

solvents such as ethyl alcohol or isopogpabelused for cleaning. All&dilkions, acids and agents
containinfiuoride are all chemical cleaning apaittsnust never be used.

The use of pointed, Sharp metallic ahpedidades or knives, can dathagrurface (Scratches). A
cleaning agemtust not visibly attack the surfacet Dee a bladed scraperto cleanambaseof

glass. If damage tasgl products surfaces caused by cleanimiced while cleaning is in progress,
then

work must be stopped immediatetheatght information on how to pfestbat damage must be
obtained withadglay.

This bulletinwaspraddgc by: The " Safety Glass" working group at B
D53840 Troisd@fione: 02241 /8727 A Fax: -D0 2R i4df ¢ GBlTac@¥givas bde dA

nternet: www.bundesveriflactiglas.de

Withthe Coepr at i on of : Bundesi nnungsverband des G$okeglas hand\
e V., Tr oi s dundFhassable, ffankflstand Fenst er

© Bundesverband Flachglas e. V. Approval for reprinting will gladly be given everegepshtidgver reproducing the
document or parts theremdtipermitted without our express approval. No Claims can be derived from the publication.

www. bundesverbdladhglas. de

Bundesverband Flachglas Mitheimer Stra3eD53840 Troisdor
Phone (02241) 8/@Fax (02241)8720
info@bundesverbdiathglas.de
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UNPACKING AND INSPECTION CHECKLIST FOR GLASS
DELIVERIES

Dear customer, the transport of your glass is insured. Altheugitytegao pack the glass as safely as

possible, damages may occur due to incorrect handling during transport / unloading or unpacking. We

to follow our unpacking and inspection checklist to make it possible for us to underspaterti@ cause of
glass damages and to be able to react as soon as possible.

1. Please notice, that the receipt of glass deliveries need to be accepted e r r eser v e
c h e c,kinecakéyou are not able to check all products for damages / bréaklages
presence of the carrier.

2. Please check and document the crate / wooden packing for outside damages

3. Please check and document the condition of the tilt watch that is applied t¢ Gxagitsiis
the crate (please report also when there is no tilt watch) A

www.esto.de

4. Prior to opening the crate please put some wedges under the crate to make sure no
glass panes will fall out of the crate when thedweris removed

5. Please open the crate on the side where indicated

6. Please inspect, document and report the glass units for deuiti@gel8 hours after delivery
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7. In case of damage: Please take some photos of the damaged glass, cratesanditied
sticker with reference number / glass size and inform us immediately, as we must report the
damage to transport insurance

A)Breather tubeRPressure compensation valve:

Transportation:
Thisbreather tubdgs to remaopenduring transportat{tor examplagher thar200n above sea level,
e.g. aitransporteven in preassure compensated cabins).

Closure
Before installation, bheather tubes hawde closed following the ielosv:

1 by using a needle make sieetube is open

1 if the tube was closed, leave it open for ait EastiGutes

1 cut the tube to 10 mm

1 press the tube together and bend it over as shown in the pictures

Breather tube must not face the bottom ointhdating glassinit (no force/weld on breather
tube).
Absolute beware of: pulling out the tube of the edge sealing

buckling of the tube
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Closure of thereather tube

Tools:

Engineers Pliers

Round Pliers
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C) Procedure

Attention at all steps:
Do not pull outhe tube out of the edge sealing!!!

Step 1: cut the tube to 10 mm

Step 2: press the tube together

Step 3: bend it over by using the round pliers

Installation instructionsGlass sticker

Check the sticker on each umitdhcation of outside
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/_\
This side = outside

EXW:

Customer name
& address

15.04.2015

Glass build up witl
indication of outsic

glass (sun)%

N

\

Proiect Name XXX
ORDER:
UX advance /il 1,1 WE
mwww 10mm ESG-H mikado

" BB IR CHROMATECH F schwai Argon UVR

@ VSG 10mm N33 (Folie

aty 1

1,52mm)

W: 581 H: 1478

sawm: 0,86

Customer purchas 1SO Fertigung: 13.04.201544 kg

0 Druckausgleichsventil - 1S0-Machbearbeitung

order number

CHG - MJ

3ru

Purchase order:

m Randentschichtung - Manuell. Randent 1

Bieger
65061.job

Customer Ref.:

Delivery date

CLAS W, EMER

Kirchherg

LaufNr. / ProdNr. Bock
oallE b 2000

Produktionsinfos:
FOruckausgleichsventil

lbraather tubea 1

1slc

 Kanten geschliffen Ifdm: 4.14
prnkanie -1234

Fsmaath ground adoes 4.14
FHeat-Soak-Test 0.87gm
FHeat-Soak-Test 0.87

Bus 25 5mm TG
1M Fehlende Texte 1IN

Total:

i

1 Spacer thickness

| Customer referen

Customer name
Proiect Name XXX

25-10

8162892

W:581 x H: 1478

/ unit position

D

N

I

LI

Glas Waaener Order Confirmation nt  Unit size in mm

Special Instructions on ORNILUX insulating :glass

It is critical to install ORNILUX insulated glass units in the correct facing direction to
ensure bird collision performancihe UV reflection of the coating isdirectional and
must be installed properlyhe dminateganealways has to be installed to the inkide
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Guideline to Assess
the Visible Quality of Glass in Buildings

(Federal Glazing Trade Association), Hadamar

(Federal Association of Glazing Joumeymen and Window Manufacturers), Hadamar
(Federal Association for Architectural Glazing), Troisdaorf

(Federal Association of the Glass Industry), Disseldorf

(Association of Window and Fagade Manufacturers), Frankfurt am Main

This guideline

was prepared by: « Technical Advisory Board of the Institut des Glaserhandwerks fiir Verglasungstechnik und
Fensterbau(Institute of the Glazing Trade for Glazing Technology and Window Manufacture),
Hadamar

* Technical Committee of the Bundesverband Flachglas (Federal Association for Architectural

Glazing), Troisdorf
June 2009

1. Scope

This guideline applies to assessment of the visible quality of architectural glass units (used in building shells and in
finishing of buildings/structures). The assessment is made according to the following testing principles with the help
of the allowable discrepancies specified in the table in section 3.

The glass surfaces which remain visible after installation are the subject of assessment. Glass products constructed
of coated glass, tinted glass, laminated sheet or tempered glass (toughened safety glass, heat-strengthened glass)
can also be assessed with the help of the table in section 3.

The guideline does not apply to specially constructed glass units, such as glass units with elements installed in the
gas-filled cavity or in the laminate, glass products using ornamental glass, wired glass, special security glazings,
fire-resistant glazings and non-transparent glazings. These glass products are to be assessed with reference to the
rmaterials used, to the production procedures and to the relevant information fram the manufacturer.

The assessment of the visible quality of the edges of glass products is not the subject of this guideline. The rebate
zone does not apply as an assessment criterion to edges without frames in constructions that are not framed on all
sides. The intended use must be indicated in the order.

Special conditions should be agreed upon for inspecting the outward appearance of glass in fagades.

2. Testing

In testing, the visibility through the pane, i.e. the view of the background, is the generally applicable criterion, not the
appearance in reflection. The discrepancies may not be specially marked.

The glazing units are to be tested according to the table in section 3 from a distance of about 1 metre from the inside
to the outside and at a viewing angle which corresponds to the normal usage of the room. The test is carmied out
under diffuse daylight conditions (e.g. overcast sky), without direct sunlight or artificial lighting.

The glazing units in rooms (indoor glazing) are to be inspected with normal (diffuse) ilumination intended for the use
of the rooms and at a viewing angle that is preferably verical to the surface.

If glazings are assessed from the outside, they must be examined in installed condition, taking into considerati-
on the usual viewing distance. Inspection conditions and viewing distances arising from requirements in product
standards for the viewed glazings may differ from this and are not taken into consideration by this guideline. The
inspection conditions described in these product standards often cannot be adhered at the building.
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3. Allowable Discrepancies for the Visible Quality of Architectural Glass Products

Table prepared for coated or uncoated float glass, toughened safety glass, heat-strengthened glass, laminated sheet
and laminated safety glass, plus their combinations as two-layer insulating glass

Zone The fellowing are allowable per unit:

External shallow damage to the edge or conchoidal fractures which do not affact the glass strength and which
do not project beyond the width of the edge seal.

Internal conchoidal fractures without loose shards, which are filled by the sealant.

Unlimited spots or patches of residue or scratches.

Inclusions, bubbles, spots, stains, etc.:
Pane area = 1 m#: max. 4 cases, each < 3 mm @,
Pane area = 1 m®: max. 1 case, each < 3 mm &, per meater of perimeler

Residues (spots) in the gas-filled cavity:
E Pane area = 1 m#: max. 4 cases, each < 3 mm @;
Pane arga > 1 m?; max. 1 case, each < 3 mm &, per mater of perimeter

Residues (patches) in the gas-filled cavity: max. 1 case = 3 cm?

Scratches: total of individual lengths: max, 90 mm — Individual length: max. 30 mm

Hair-line scratches: not allowed in higher concentration.

Inclusions, bubbles, spots, stains, etc.:

Pane area = 1 m# max. 2 cases, each < 2 mm @;
1 m? < pane area s 2 m® max. 3 cases. each < 2 mm &;
M pane area > 2 m* max. 5 cases, each < 2 mm @

Scratches: Total of individual lengths: max. 45 mm - Individual length: max. 15 mm

Hair-line scratches: not allowed in higher concantration.

Maximum number of allowable discrepancies as in zone E.

Inclusions, bubbles, spots, stains etc. of dimensions 0.5 = 1.0 mm are allowable without any area-related
limitation, except when they appear in higher concentration. "Higher concentration™ means that at least 4
inclusions, bubbles, spots, stains etc, are located within a circle with a diameter of = 20 cm,

E+M

Comments:
Discrepancies of dimensions £ 0.5 mm will not be taken into account. The oplically distorted fields they cause may not
be more than 2 mm in diameter,

Allowable discrepancies for three-layer thermal insulating glass, laminated sheet and laminated safety glass:
The allowable frequency of discrepancias in the zones E and M s increased by 25% per additional glass unit and per
laminated glass pane owver the above values. The result is always rounded up.

Toughened safety glass, heat-strengthened glass, laminated sheet and laminated safety glass of toughened

safety glass andlor heat-strengthened glass:

1. The local roller waves on the glass surface (except for toughened safety glass and heat-strengthened glass of
omamental glass) may not exceed 0.3 mm relative to a length of 300 mm.

2. The warp relative to the total glass edge length (except for toughened safety glass and heat-strengthened glass of
omamental glass) may not be greater than 3 mm per 1000 mm glass edge lenath. Greater warps may ocour for
square o near square formats {up to 1 : 1.5) and for single panes with a nominal thickness < & mm.

4 el veidth. -
widlih betwaen sigh nes vw o
R main zone M w1
" il R = rebate zone

v % the visually concealed area in the installed state
{ne limits on discrepancies, with the exception of
mechanical damage to the edges)

i Area around edge with width w/10 or h/10 respectively
— see diagram (less stringent assessment)

M = main zonea
= T (most stringent assessment)

i
rlle " E i } E = edge zone
i
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