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Introduction

This document, <KAME Processing Guidelines for Guardian® coated glass. Guardian SunGuard?®,
Guardian ClimaGuard®» provides specific instructions regarding the storage, handling and
processing of the following types of Guardian coated glass: Guardian SunGuard®, and Guardian

ClimaGuard®, which are needed to avoid any adverse effect on the quality of the final product.

It specifies the requirements only for SunGuard, and ClimaGuard that are produced at Guardian

plantsinAfrica Middle East.

The Processing Guidelines are notintended to be acomprehensive full set ofinstructions but

assume the processor has professional knowledge of glass processing.

Astheseproductsarecomplex,itisnecessarytoensure thatprocessingcapabilities arechecked

and certified by Guardian before these products are processed for the first time. Guardian

[y
o

Technical Services can carry out such a certification at the processors’ premises.

=
=

Non-compliance with these Processing Guidelines canlead to damage of the coated glass and will

=
N

invalidate any claims made against Guardian or any product warranty.

=
w

The requirements for other Guardian products, for example Guardian Clarity™, Dielectric Mirror _, , 45

a

Guardian products produced WITHIN EU are addressed in other dedicated processing, handling

and maintenance Guidelines and are not the subject to the guidelines contained in this document.

=
(6)]

Info For more technical information, the latest version of this document, additional Guardian

Guidelines, or products requirements for other regions, please refer to www.guardianglass.com or

contact Guardian Technical Services.

Introduction
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1. Guardian productsoverview

1.1. Guardian products

Guardian SunGuard®, and Guardian ClimaGuard® are high quality energy efficient magnetron

coated glass products.
Guardian coated glasses are coated on to the following base glass: Guardian Clear.

Guardian ClimaGuard®- low-emissivity glass with a silver containing coating.
SunGuard®High Performance (HP), Double Silver (DS), SuperNeutral®(SN),-single,double silver
coated low-emissivity and solar control glass.

Guardian SunGuard®High Durable (HD) - highly durable coated solar control glass that does not
contain silver, suitable for monolithic applications.

Guardian SunGuard® Solar and Solar Plus -coated solar control glass - does not contain silver.

Use of Temporary Protective Film (TPF)
Some of Guardian coated glassis provided with atemporary protective film.The TPFis afull
coverage, polyethylene-based, low adhesive foil thatis applied by Guardian directly to the coated

surface during the manufacturing.
The TPF preserves the coating by sealing it from contamination and protectingitfromsome
mechanical damage during processing prior to the glass being heat treated. The adhesive usedin

the TPF is low tack and can be easily removed from the coated surface. The TPF must be removed

completely before heat treatment.

TPF is typically applied on heat-treatable versions of SunGuard SN® xxT.
The processing of Guardian coated glass with TPF has some special considerations thatshould be
takeninto account. In all cases, itis strongly recommended, whenever possible, to process the

glass with the coating (or TPF) away from supportive elements.

For more information about Guardian products, please refer to www.guardianglass.com.

Reference code: Guardian_General PG_AME_0623
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1.2. Guardian coatings orientation in the glazing

Important aspects to be considered:

Calculate glazing performance onglassanalytics.guardian.com @ Coatings in mono-application
Checkrequirementsummaryin «Guardian.Technical Fold-Out» — p.4
on www.guardianglass.com

All coatings except SunGuard HD and SunGuard Solar can be used only facing inside the cavity —p.29

ofanlGU.A‘T’or'HT' afterthe Guardian productnameindicates that the productis aheat-

treatable version.

Typical coating positions in architectural glass configurations. Other combinations can be used.

SunGuard HD, ClimaGuard ClimaGuard N70,Sun, P2S ClimaGuard N70, Sun,P2S
SunGuard Solar N70,Sun,P2S SunGuard HP, DS, SN

SunGuard HD,

SunGuardHD, | synGuardHP,CG,DS,SN
SunGuard Solar

SunGuard Solar

Py = =
10 ©) <: <:
11
-
si e
1 2 4 12 3 4 12 3 4 5 6 12
Mono- DGU TGU
application

5 S

H
!ll.‘ﬂ‘“““l‘ %
X

For information on different applications, please refer to www.guardianglass.com or contact

Guardian Technical Services.

— p.45
Glass type Mono-applica- Recom- Durability
tion / facing mended class acc.
outside of position to EN
cavity of IGU DGU(TGU) 1096
2 Allowed if exposed
Q SunGuard®HD Colours @ towards the 2 A
> building
g Allowed if exposed
8 SunGuard®HD Plus T towards the 2 A
© building
= Allowed if
-O O
o SunGuard®Solar SunGuard® :::11‘::‘;:‘:3"’5 2 A
o
c Allowed if
o Solar Plus A/HT @ exposed towards | 2 A
o the building
©
S SunGuard®HP @ Not allowed 2 [
ClimaGuard®
Premium 2S and SUN T @ Not allowed 3(245) ¢
SunGuard ®DS
ClimaGuard® | Ag @ Not allowed 2 c
Shadow Grey T *
SunGuard®SN T & 4
SN Grey T @ @ Not allowed 2 Cc
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https://glassanalytics.auth.us-east-1.amazoncognito.com/login?client_id=13qbtbqlpqh4uclvpljnmivs2v&response_type=code&scope=openid%20email&redirect_uri=https%3A%2F%2Fglassanalytics.guardian.com%2FIncognito%2Fcallback&state=95d4215e-0122-40ae-813f-9141e6d63fcd&response_mode=form_post
http://www.guardianglass.com/

1.3. Special risks to be considered

Guardian coatings have different chemical and mechanical durability characteristics, which make
the coatings suitable for use in arange of different applications. Some common aspects should

be considered when the glazing is designed.

Coatings in single glazed application
Coatings allowed for use in mono-application should not be exposed to any aggressive media

(e.g. chlorine in swimming pools) or mechanical impact before, during and after installation.
Environmental conditions can alsohave adverse effects oncoatingsinmono-applicationifnot
routinely cleaned.

For more information on cleaning of final product, please refer to «Guardian. Cleaning Guidelines»

on www.guardianglass.com.

Visual appearance

Some color difference may appear in the same type of glass types before and after processing.
E.g. between annealed - heat-treated state of the same product, laminated - not laminated
applications orversions of the same product mixedin afagcade. Full size project mock-ups are

strongly recommended.

Impact of humidity

Contactbetween the silverlayer and humidity will lead to the corrosion (oxidation) of coatings
that contain silver and willimpact on the adhesion, glazing performance and aesthetics.
Laminated glass with standard PVB foil must not be exposed to high moisture due to high water

absorption, which can lead to delamination.

Reference code: Guardian_General PG_AME_0623
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@ Material compatibility

Reaction ofthe coating with the sealant, glue,laminationinterlayers and any other materials
may attackordestroythe coatingandimpactonthe adhesion,glazingperformance and
aesthetics. Compatibility of any materialsin the glazing should be ensured before processing

(e.g. PVB-sealant, enamel-glue, etc...). Untested material combinations must not be used.

=

Risk of thermal breakage
Use of some type of glass products can increase energy absorption in glazing - e.g. coatings

with high energy absorption; partial orenameled panes (particularly with dark enamels) etc.
High energy absorption increases arisk of thermal stress breakage and may result in the need
to heat treat glazingpanes.

Suitable edge processing can reduce the risk of thermal breakage in case of annealed glass use.

It is not the responsibility of Guardian to ensure that the intended application is

appropriate and complies with all relevant laws, regulations, standards, codes of practices

[y
o

and other requirements.

N T B W

=
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Guardian productsoverview
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2. Packaging andstorage

2.1. Original packaging

SunGuard, and ClimaGuard products are available indifferent types of packaging. Formore

information about thicknesses, sizes and availability, please contact Guardian Customer Service.

Incoming material should be inspected for damage prior to acceptance. Any issues before or after

the start of processing should be reported to Guardian.

In general, the first pane in each pack is uncoated and used for protection of the adjacent coated
pane. All subsequent panes will be arranged with their coated (or TPF side) in the direction of this

uncoated pane, unless expressly advised by the purchasing customer.

Thefirst pane inthe pack may also be coated andreversed to face the next one. When this is the
case, this first coated pane will have a special sticker on it. In the case of TPF absence, it creates a

coating-coating contact; do not drag glass pane on other.

A special separator powder is placed between the panes to ensure good separation and prevent
damage during transportation. It also serves as adesiccantin order to keep the coated surface free

from moisture.

Guardian tags should remain with the original packaging. For best practice, tag numbers should be

traceable throughout all stages of processing as well as finished goods.

2.2. Storage conditions

Exposure to high humidity will lead to coating corrosion

¢ Glass should be unloaded under dry, indoor conditions.

¢ Guardian products mustnotbe stored outside evenincase where the coatingiscovered
by TPF.

¢ Where TPF is present, high humidity reduces the film’s adhesion and can lead to the penetra-
tion of moisture under the TPF.

o If packs arrive cold upondelivery they must be allowed to reach ambient factory temperature
before opening to avoid condensation on the glass surfaces

Reference code: Guardian_General PG_AME_0623
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Warehouse requirements

¢ Thewarehouse should be well ventilated, and allglass should berotated for production
(first in, first out).

¢ Storage must beinadry, warm and clean place, a suitable distance away from glass washers,
external doors or any other humidity source (e.g. CNC water jet spray), without contact from
any kind of chemicals, corrosive substances, cutting fluids and other chemically active materi-
als even when TPF is used.

¢ Toprevent condensation forming and damaging the coatings, relative humidity should not
exceed 70%. Minimum temperature should not be less than 15°C.

¢ Glass must be stored at 3-5 degrees from the vertical.

2.3. Internal storage and transportation requirements

Standard glass transportation equipment can be used when processing Guardian coated glass.

If immediate, online full processing after opening of the pack is not possible

[y

o
ad
=

® Allgeneral storage recommendations should be followed during waiting time and internal

transportation.

—p.6
11 ¢ Coated surfaces inopen packs should be protected and must not be exposed during storage.
Glass products allowed for use facing to atmosphere could be stored exposed.
12
¢ Sealed packs that were opened but not consumed completely must be re-sealed.
13 ¢ Glass should be stacked from the largest sized panes to smallest if possible.
—p.3

¢ Place cork pads on the edges of the glass to avoid scratching the bigger panes with the corners

a

of the smaller panes.

¢ Coating-to-rackcontact mustbheavoided. Thefirstglass pane shouldbe stacked withtheglass

=
(6)]

side facing the rack (i.e. coating faces the operator). All other panes should be oriented the

Info opposite way (i.e. glass side to the operator). Or the use of a protective pane against the rack

prior to loading any coated products.

Separation materials
During the processing, glass-to-glass or glass-to-TPF contact must be avoided. In each case -
suitable and compatible separation materials mustbe used between glass panes. Itis preferable

to use a slot-racking system designed for soft coated glass products.

Packaging and storage

The separation material should not leave any traces or marks (coated and uncoated side), nor
shoulditbe abrasive orchemically aggressive. Contact the supplier of separation materials for

confirmation of the absence of the acid content.

Reference code:Guardian_General PG_AME_0623



Recommended separation materials
¢ Lucite powder, Separol
¢ Foam pads, adhesive-free cork pads (on the edges of the glass up to 10 mm)

¢ Smooth and soft acid-free paper, suitable foam foil, polyfoam sheets (e.g. transport of mono-
lithic lites or tempered lites) — p.41

Not recommended materials

¢ Newsprint

¢ Cardboard and other hard papers
¢ Powder separators containingacid

¢ Nut powders

2.4. Guardian coated glass shelf life

Guardian glass products must be processed within the shelf life timeframes specified below.
All storage conditions to apply during the shelf life.

The shelf life after delivery to the first buyer from Guardian is the following: —p.6

SunGuard®HD Colours

SunGuard®HD Plus T
Non-taped pack - «xopen pack».

Shelf life is not limited, regardless of pack being open or not.

Taped pack - packs with desiccant protected by sealing tape.
Shelf life is not limited, regardless of pack being open or not.

SunGuard®Solar

SunGuard®Solar Plus A/HT

SunGuard®HP

Non-taped pack - «xopen pack».
Shelf life is 3 months, regardless of pack being open or not.

ClimaGuard®Sun T

Taped pack - packs with desiccant protected by sealing tape.

Shelf life is maximum 6 months without pack being open.

Packs that were opened but not consumed completely must be re-sealed.
In this case shelflife is shortened to maximum of 3months butinany case
no longer than 6 months from the start date of the shelf life.

ClimaGuard®P2S

@& PHR @S &

SunGuard®DS

ClimaGuard®
Shadow Grey T

b‘*.
oa

)
x

Q
(@)
©
o
o
o)
n
o
c
©
(@)
=
(®)]
©
i
(@]
)
[a

Non-taped pack - «xopen pack».
Shelf life is 3 months, regardless of pack being open or not.

SunGuard®SN T & ZXAg . . .
SN Grey T Taped pack - packs with desiccant protected by sealing tape.

Shelf life is maximum 3 months without pack being open.

Packs that were opened butnot consumed completely must bere-sealed.
In this case shelf life is shortened to maximum of 2weeks butin any case
no longer than 3 months from the start date of the shelf life.

S
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2.5. Processing time

Afterthe start of processing, the coated glass mustbe processed as soon as possible within

@ amaximum of24 hours. Ifthe coatingisoriginally covered by TPF-withinamaximum of

48 hours. Please bear in mind that TPF provides very limited protection from environmental

humidity.

Start Lamination Finish
Cutting ) max. 24 hours IGU making
Edge-deletion (max. 48 hours in
Edge _work case of TPF)

Washing

A

max. 12 hours

Bending
Painting

Heat treatment
HST

=
(63}

Info

Packaging and storage

max. 36 hours

\ 4

Lamination
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3. Handling

Standard glass handling equipment can be used when processing Guardian coated glass.

Forbest practice, tag numbers should be traceable throughout all stages of processing as well

as finished goods.
All storage requirements must be followed during the processing.

Before starting any manipulation with the glass

o Checkrequirements forthe exact coated Guardian product. Please refer to «Guardian.
Technical Fold-Out» on www.guardianglass.com. Ensure that current information is used.

¢ Everyone involved should be made aware about processing procedures and requirements.

e Always wear suitable personal protective equipment (clean safety gloves, safety glasses, etc.).

Any mechanical or chemical impact on coated or TPF surface can lead to coating damage
¢ Avoid damaging or peeling back of TPF so that the coating underneathis not exposed.

¢ Any marks, scratches, dirt, fluid droplets or fingerprints from gloves on the coating can lead

to irreversible defects. These defects become particularly evident after heat treatment.

¢ Theglass shouldbe processed with the coated surface (with orwithout TPF) away from
supportive elements.

¢ Avoidanycontactbetweenthe coatingandhardobjects and equipment(glass splinters,
glass edges, metallic parts, abrasive particles, etc.).

¢ Anyappliances that comeintounavoidable contact with the coatings should be cleaned
frequently. Do notdrag templates, measurement tools or other metal objects across the

surface.

¢ Donotstick, glue orwrite onthe coating with any materials (adhesive labels, wax crayons,
etc.).

¢ Contactwith the coating or TPF should be avoided with any kind of chemicals. If suitable fluids
are applied, the surface should be washed immediately.

¢ Anyimpactonthe edges of the glass should be avoided, as this may decrease glass durability.

The direct contact of the suction cup with the coating should be avoided whenever possible

¢ Incaseofunavoidable contact with the coating, the suction cup surface should be perfectly
clean, dry and free of any lubricants.

¢ Do not drag suction cups on the coating surface.

¢ Itisrecommended that suitable, clean protective covers on the cups (overshoes) are used.

Coversdecreasetheriskofpresence ofanyabrasive orchemically active particles. The white

colorofthe covers typically used makes it easiertovisually assess their conditions.

Reference code: Guardian_General PG_AME_0623
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¢ Coversfacilitate removingofthe cup anddecrease therisk of scratching while attempting
to remove.

¢ Replacing the coverratherthe cup cleaning can help tooptimize the process and decrease
processing times.

¢ Be aware that the use of protecting covers reduces the weight that can be handled by the
suction cups.

After certain steps of processing manual ormachine cleaning of the product may become — p.20

necessary.

The coated surface requires quality control after each processing step
under suitable light conditions. —pH

Thick glass Handling:

¢ Thick glass (also referred to as “heavy glass”) is defined as glass that is 8 mm or
greater in thickness. Since weight increases significantly as glass thickness
increases, special handling is required.

[y
o

¢ The ability to fabricate thick glass should be evaluated before accepting orders. To
accommodate the weight of thick glass, it may be necessary to add mechanical lifts in

=
=

areas of the plant where lifting is otherwise manually conducted.

¢ Existing vacuum-assist frames should be checked to ensure that they can support the

=
N

weight of the glass. If the glass is too heavy, hazardous situations may arise for
personnel, equipment and inventory.

=
w

¢ Glass washers on all processes must be adjusted prior to handling heavy glass. While
some washers have automatic thickness adjustments, most will require manual

a

adjustments. If the washer is not properly adjusted to the correct glass thickness, the

=
(6)]

product may be damaged or improperly cleaned.

T Jumbo Glass Handling:

¢ Guardian jumbo glass can have dimensions up to 3210 mm x 6000 mm

¢ The ability to handle jumbo glass should be evaluated before accepting orders. Both
the size and weight of Jumbo glass must be considered when determining if
modifications will be required to existing equipment.

Handling

¢ All handling requirements for SunGuard® coated products apply to Jumbo glass. After cutting, the lites are
handled the same as any other SunGuard® coated product.

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.
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4, Identification of the coated side:

@ During processing, it is necessary to identify the coated side of the glass.

¢ Do not touch the glass surface to identify the coated side.

¢ Donotstick,glue orwrite onthe coatingwith any materials (adhesive labels, wax crayons, etc.).

TPF presence

IfTPFis present, the coatedsurfaceisfully covered by the film, TPFis neverpresentonan

uncoated surface.

Glass

Conductivity method
The majority of Guardian coatings are electrically conductive

(i.e. they have low electrical resistivity). The coated surface may

be identified with acommercial coating detector orohmmeter.

Useinstruments within10mmofthe edges topreventvisible

damage of the coating.

The resistivity values can help to differentiate some of Guardian

products but do not guarantee accurate result. If the exact

Guardian product needs to be identified or in case of any doubts please refer to information on

the tag or contact Guardian Technical Services.

To check approximate product electric resistivity, please refer to «Guardian.Technical Fold-Out»

on www.guardianglass.com. Ensure current information is used.

/ Coated side /ilass

L p—

. /

IGU without
coated surface

’

IGU with
coated surface

Image method

Place apencil orsimilarpointed object againstthe
surface within 10 mm of the edge to preventvisible
damage of the coating. On the coated surface, asingle
well-defined reflected image will appear. Against the

uncoated surface, two images appear.

Light Method

This method can be used to identify coating positioninan
IGU.Place asource oflight against the surface. Reflected
images will appear: the same number as the number of
glass surfacesinthe IGU. Onthe coated surface, animage

with a different color or light will appear.

Reference code: Guardian_General PG_AME_0623
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Requirements for coating edge-deletion

5. Requirements for coating edge-deletion.

Any chemical processes that can occurinthe zone of contact of coated glass and sealant can
have aseriousimpactonthe adhesion, glazing performance and aesthetics.Forthesereasons,

coating edge-deletion in this zone is often required.

5.1. General conditions

Corrosion risk

Contactbhetween the silverlayer and surrounding atmosphere can lead to the corrosion
(oxidation) of coatings that contain silver and impact on their adhesion, performance

and aesthetics.

¢ Mandatory edge-deletion of coatings that contain silverisrequired forall applications where
thereis any possibility of faulty sealing oropen edges. E.g. monolithic laminated glazing with —p.38
the coating against PVB with the edges exposed to the atmosphere.

¢ AccordingtoEuropean ETAG 002 Guideline, mandatory edge-deletion ofcoatings thatcontain
silverisrequired for structural glazing applications. This applies also to standard insulating
glass units where the outer pane is not mounted by profiles or any other supporting devices.

The coating needs to be removed accordingly.

Possibility of reaction of the coating with the sealant

Chemicalreactions mayattackordestroy the coatingandimpactontheglass-sealantadhesion. . p.15

o Extensive tests have shown thatfor SunGuard and ClimaGuard coatings without silver

layers edge-deletion is not mandatory for the range of commonly used, non-chemically

active sealants. —p.15
¢ Forsome Guardian products that contain silver with higher chemical durabilityintested

glass-sealant combinations, edge-deletion maynot be mandatoryin some applications

and conditions.
¢ Guardianproducts withsilverlayersinstalled withoutedge-deletion (as SunGuard HP

coatings) mustbe protected against environmental influences accordinglyunderthe

responsibility of the processor.

¢ Untested combination of silver-containing coating with sealant requires mandatory
edge deletion.

The coatings of the product families SunGuard HP,DS, SunGuard Solar and SunGuard HD

are compatible to 2K polysulfide, 2K polyurethane, 1K hotmelt and 2K silicone sealants for

standard insulating glass applications (no structural glazing).

Reference code:Guardian_General PG_AME_0623



Following sealants were tested successfully with selected coatings according to International

standards of edgeseal components and inserts):

® 2-component polysulfide: Fenzi Thiover, Kommerling GD 116
¢ 2-component polyurethane: Kémmerling GD 677, Tremco JS442 W

® 2.component silicone: Sika 1G-25 HM+, Dowsil 3363, Tremco J$562, JS 680, GE Momentive IGS
3703E, IDS 3723, Dow Corning 3362, 982, Baiyun $S616, Topseal I1G 969, Shinwoo Plus 020

Complete list of approved sealant is available on :

https://www.guardianglass.com/me/en/portal/ home/technical/library.html

Or contact Guardian for detailed information about approved sealants

Structural glazing

If aEuropean certification for structural glazing according to ETAG 002-1 is required or if
coatings areintended to be in contact with any silicone with structural functionality (edge seal or
bonding), please contact Guardian for detailed information about suitable glass types and tested
coating-sealant combinations complying with the ETAG 002-1 requirements. For more
information about use of Guardian products in structural glazing according to European ETAG
002 Guideline, pleasereferto «Productapplicationinformation. Sealant compatibility and

structural glazing.» on www.guardianglass.com.

Full size project mock-ups are strongly recommended

Some color difference may appear between general coated area and the edges:

® Onthe edge deleted area visible from the outside of the building (structural glazing, steps, etc.).

® Inglazing withoutedge-deletion"different colorframe" mayappearincoating-sealantcontact

zonhe.

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.

Requirements for coating edge-deletion
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Requirements for coating edge-deletion

5.2. Guardian products permitted applications.

Requirements for edge-deletion

Important aspects to be considered:

required

Check specific product requirements on glassanalytics.guardian.com
Check requirement summary in «Guardian.Technical Fold-Out» on www.guardianglass.com

: Compatibility and @ Mock-up is
suitability tests are recommended

Impact of humidity
—p.13

SunGuard®HD

SunGuard®HD Plus T

SunGuard®Solar

SunGuard®Solar Plus A/HT

Edge-deletion is not mandatory
—p.13

ClimaGuard®
Neutral 70

SunGuard HP

SunGuard
Double Silver DS

ClimaGuard®
Shadow Grey T

Edge-deletion is not mandatory
when used with approved
sealants

Edge-deletion is mandatory
According to European ETAG 002
Guideline for structural glazing and
IGUs with outer pane not mounted
by profiles or any other supporting
devices, even when using the
specific enamels which normally
would not require edge-deletion.

—p.14

ClimaGuard®except
ClimaGuard® Neutral 70,

SunGuard®SN T &
SN Grey T

Edge-deletion is mandatory

The coating must be completely removed from the perimeter of each

finished cut size.

Reference code:Guardian_General PG_AME_0623
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6. Cutting and coating edge-deletion

Important aspects to be considered:

Before processing:
S Ensure safety
. —p.10

Tests required:

Checkrequirement summary in «Guardian.Technical Fold-Out»
on www.guardianglass.com

Compatibility, suitability and feasibility tests with selected coating, equipment, glass geometries,
cutting fluids, etc...

During and after processing:

é':—;“_ Internal storage Handling recommendation Avoidglass-to-glass,
—p.7 —p.10 glass-to-TPF contact

Keep coated surface or Respectprocessing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Mock-up is recommended

6.1. General conditions

@ Cutting fluids on coated surface

¢ No fluid should remain for a long time on the coating in order to prevent chemical reaction
and damage of the coating or difficulties during the washing process.

o Cuttingfluidsshouldbecleanedimmediately aftercuttingfromthe surfaceandfromthe
edges if needed. — p.20

o Iftheglasspanesarestackedjustaftercutting, separationisneededtofacilitate evaporation

—p.7
of the cutting fluids. P

6.2. Edge-deletion

The coating should beremoved using grinding equipment, wheels and technical procedures
developed specifically for this purpose. For coatings notcovered with TPF, manual process

can also be applied.

Edge-deletion can be performed in several ways

¢ On the cutting table (after TPF removal or in case TPF was not present)
—p.18

¢ can be applied for the small step glazing;
¢ incase oflarge step glazing, differenceinemissivity between edge-deleted zone
and central zone can reduce quality of heat treatment
¢ Is not recommended by Guardian
¢ On the cutting table (through TPF)

—p.19
¢ is safer for the coating, can be difficult for step glazing and small sizes

Reference code: Guardian_General PG_AME_0623
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Intro
¢ Post-heat treatment, on the IGU production line
® can be applied for the large step glazing

® wave effect after heat treatment can reduce quality of edge-deletion

Foraestheticreasons, Guardianrecommends adopting only one way of edge-deletion process
flow for the same project. Each type of process flow has different requirements. Best settings
and process flow candeviate from therecommendations and will depend on the exact
equipment and glazing type.

Guardian has tested a range of edge-deletion wheels. For more information on the appropriate

equipment, please contact Guardian Technical Services.

Edge-deletion area
The areaofcoatingdeletionshould generallynotbe widerthan10mm, asotherwise it may
enter the visible area. If the sealing depth needs to be increased due to a particular application,

then the width of edge-deletion of the coating must be increased accordingly.

[y
o

Wider edge-deletion zone leads to the necessity to use repeated passes of the wheel, which can

=
=

lead to a non-homogeneous optical appearance.

=
[\

Full size project mock-ups produced by the intended edge-deletion equipment are strongly

recommended to evaluate the edge deleted area visible from outside of the building (structural

O

glazing, steps, etc.).

a

=
()

Under extreme conditions, increased thermal dilatation due to solar energy absorption or

Inf certain shapes of the outer pane of the insulating glass can create shear tensions which canbe
nrto
transferred to the coating stack if the Butyl strip (primary seal) is applied completely on the

coating. Guardian recommends to minimize the overlapping area whenever possible.

Any overlapping of coatings and

Glass sealants must be limited to a
Coating Spacer
............. maximum width of2mm (forIGU
Overlap
""""""" as well as for structural glazing).
Primary sealant Desiccant
Secondary
sealant

Cutting and coating edge-deletion

A coating detector orohmmeter should be used to check whether all coating has been removed.

It is the full responsibility of the processor to ensure the quality of the edge-deletion,

as well as the adhesion of sealants on edge-deleted surfaces.

—>p.18

— p.45

—p.13

—>p.12
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6.3. Cutting of glass not covered with TPF

Avoid cutting by hand with tools such asrulers ortemplates. Ifthe needs toshould be cut

using a template, place a protective sheet of acid-free paper between the template and the glass. —p.7

The cutting of Laminated glass coated with SunGuard, or ClimaGuard should be performed using a
cutting table, wheels and technical procedures developed specifically

for cutting of laminated glass.

The nature of PVB is such that it becomes stiffer as its temperature decreases, this has
implications for cutting laminates and may affect the both the yield from break-out and the quality
of the cut edge. Annealed laminated glass should not be stored or cutin low temperature areas of

the processing site.

Ensure that the cutting table is equipped with the facility to cut both sides of the glass.
The pressure and speed should be suitably adjusted to provide aclean break with

acceptable edgework.

® For soft coatings, Guardian recommends easily evaporating cutting fluids (e.g. Acecut 5250

and 5503).

¢ Forharder coatings such as SunGuard HD and thicker glass with soft coating, medium
evaporating cutting fluid (e.g. Acecut 6000) may help to achieve yielded good results for
processing optimization.

¢ When cutting heavy glass, a different cutting wheel angle and/or cutting wheel
pressure will usually be required. Generally, a lower angle cutting wheel and
increased cutting pressure are necessary for thick glass. The cutting table
manufacturer may be a source of advice if the plant operators are not experienced

in cutting thick glass.

6.4. Cutting through TPF without edge-deletion.

Do not remove TPF before cutting.

Some cutting fluids can lead to TPF delamination after prolonged contact.
Guardian recommends the following adjustment comparing to the
cutting of the same thickness of coated glass without TPF:

¢ Only minimum required amounts of cutting fluid is recommended.

¢ Results from Guardian test research indicate that pre-facetted cutting wheel is optimal for
cutting the TPF and scoring the glass consistently with a clean edge. Examples of wheels:

¢ For monolithic 4 mm, 6 mm, 8 mm, 10 mm and laminated 44.x, 55.x, 66.x - prefacetted
Bohle 03AP148P or MDI60/130°
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¢ For monolithic 10 mm, 12 mm and 15 mm and laminated 66.x, 8.8.x - prefacetted Bohle
03AP152P or MDI 60/140°

¢ Wider tool angles than 145° are not recommended.
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¢ Itisrecommended to start with the same cutting pressure as for normal float glass.
After thefirstcutslightly adaptthe cutting pressure ifrequired. The cutting speed may
need to be reduced to optimize the quality of the score.

¢ Cutting speed and pressure affect each other and some fine-tuning may be required.
The stress lines that are visible after the break should be checked in order to achieve
clean cut edges.

¢ For Jumbo glass Cutting speed is recommended to be lowered by 30%-40%.

¢ For Jumbo glass Use the normal pressure for float glass.

¢ For Jumbo glass If normal float glass pressure does not result in a deep enough
score, then increase the pressure by approximately 10%.

¢ For Jumbo glass the suggested maximum cutting speed is 60 m/min

Edge-deletion should be carried out after TPF removal in accordance with the recommendation

mentioned in 6.3 above.

6.5. Edge-deletion through TPF on the cutting table.

Do not remove TPF before edge-deletion and cutting.

Some cutting fluids can lead to TPF delamination after prolonged contact.

An upgrade to the aspiration system of the edge-deletion system is required to fully remove
the residual TPF particles. For more information, please contact Guardian Technical Services

and equipment vendors to perform necessary modification.

Guardian recommends the following adjustment:

¢ The edge-deletion wheel must always rotate against the direction of movement of the bridge/

head. i.e. TPF debris is thrown «in front of» the wheel.

o Itisrecommended to use the maximum allowed rotation speed indicated on the wheel
around 1950 RPM or 4500 RPM, depending on the wheel.

¢ Foroptimum results to obtain aclean TPF edge, it may be necessary toreduce the edge-
deletion speed (bridge/head movement) to about 20-25 m/min and downward force of

the edge-deletion wheel to between 1.0-3.0 bars. Edge-deletion speed and downward
force affect each other, and some fine-tuning may be required.

¢ Guardianhastestedarangeofedge-deletionwheels. Thebestresults wereobtained by
using the grinding wheels from company Norton, type Rapid Finish Convolute, type BearTex,
company Fischler,type 3010 AE80,companyArtifex,type SC80HT,company TYROLIT, type
A1507-BE15TF.

¢ Only minimum required amounts of cutting fluid are recommended.

¢ Once edge-deletioniscompleted the principled cutting parameters arethe same asfor
float or coated glass without TPF.

¢ Check for complete coating removal on a regular basis.

For more information about the appropriate equipment and any query about edge deletion

please contact Guardian Technical Services.
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— p.24
— p.18

— p.45

— p.45



/. Washing and cleaning

Important aspects to be considered:

Before processing:

= Ensure safety
. —p.10

Tests required:

Feasibility tests with selected coating, equipment, etc...

During and after processing:

Internal storage Handling recommendation Avoid glass-to-glass,
|
—p.7 —p.10 glass-to-TPF contact

@ Keep coated surface or Respect processing time @ Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Standard glass washing machines can be used when processing Guardian coated glass.

However, there are specific details to be considered.

Any mechanical or chemical impact on coated or TPF surface can lead to coating damage.

¢ In case of jumbo with TPF if there is the overlapping zone it should be aligned perpendicular to
the brushes in order to avoid damaging or peeling back of TPF so that the coating underneath

does not become exposed.

¢ The washing machine mustbe checked and maintained atregularintervals to ensureitis
perfectly clean and operating correctly.

¢ Alwaysusecleanandde-ionised water (<30 uS) asclose toneutral acidity as possible (pH 7t1).

Thewatermustnotcontainanycleaningagentsornon-dissolved particles (suchaslime).

¢ Abrasive cleaning agents can scratch ordamage the coatings and must be avoided.

To avoid scratching of the coating (directly or through TPF):

¢ Standard washing machine brushes are not suitable for coatings. The brushes with @ of
bristles max. 0.15 to 0.20 mm are recommended for all Guardian coatings.

¢ Fixed brushes at the machine entry or exit must be adjusted tonotcontact the coated surface.
¢ The brushes should be set to amaximum 1-2 mm contact with the coated surface.
¢ During washing the panes must notremain stationary in the machine with the brushesrevolving.

¢ Thebrushesshouldbecleanedfrequentlyand have anample supply of water;thebrushes

must not operate dry.

Reference code: Guardian_General PG_AME_0623
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After washing

¢ Carryoutavisualinspectioninbothtransmission andreflection withsuitablelighting.
¢ After washing, the coating should only be touched with suitable clean gloves.

¢ Theglasspanesmustexitthewashingmachinecompletelydry,otherwisedryingtraces

(watermarks) will remain later.

¢ There must notbe any scratches, dirt, watermarks orresidues, fluid droplets orfingerprints
fromgloves onthe coating. Otherwise, these canlead toirreversible defects, particularly
evident after heattreatment.

¢ TPF mustremain on the coated surface during post-washing transport when the washer is not
directly in line with the furnace entry conveyor. If the washerisin line, prevent water droplets

getting onto the coating when the TPF is transferred to the furnace loading table. — p.24

Manual Cleaning
When spot cleaning of the coating is required, dab or blot the surface with a clean, soft cloth to

remove any excess cleaning solution. Do not wipe the surface. Guardian recommends the use of

[y
o

mild fast-drying household glass cleaners, e.g. a mixture of approx. 10% ammonia and 90% water

or a mixture of approx. 50% isopropyl alcohol and 50% water. For more information on cleaning

=
=

ofthefinal product, pleasereferto «Guardian. Cleaning Guidelines» on www.guardianglass.com.

=
N

Donottry towipeoutthe smallglass particles fromthe surface, as these mustbe blown off

=
w

by dry and clean air.

a

=
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Washing and cleaning
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8. Edge processing

Important aspects to be considered:

Before processing:

@_ Ensure safety
—p.10

Tests required:

Feasibility tests with selected coating, equipment, etc...

During and after processing:

@h Internal storage Handling recommendation @ Avoid glass-to-glass,
—p.7 —p.10 glass-to-TPF contact

—p.7

@ Keep coated surface or Respect processing time @ Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Guardian products are suitable for edge grinding, polishing or seaming. Edge work can be
carried out manually or on automated machines. Special care must be taken to prevent

coating damage.

Suitable edge processing can reduce the risk of thermal breakage.

Any mechanical or chemical impact on coated or TPF surface can lead to coating damage

¢ During manual handling, asinmanual seaming with across beltmachine,contactwith

the coated surface should be minimized to touching the edges of the pane only.

¢ During automatic edge grinding, any clamping orconveyordevices mustnotcontactcoated
surface (withorwithout TPF).Contactshouldbefrombelow,ontheuncoatedsurface,

or on the edges of the pane.
¢ The grinding equipment should have an ample supply of clean water.

¢ Toprevent coating or TPF damage by glass debris accumulation from eitherwetordry

seaming orgrinding, the glass should berinsed directly after the operation with copious

amounts of water before washing directly after the edge processing operation.

¢ All equipment must be checked and maintained at regular intervals to ensure it is perfectly

clean and operating correctly.

Special careis required when the TPF edge extends right up to the glass edge

¢ Attentionisrequired,forexample,whenedge workshould be carried out after cutting
through the TPF but before TPF removal.

¢ Avoiddamagingorpeelingbackof TPF sothatthe coatingunderneathdoesnotbecome exposed.

Reference code: Guardian_General PG_AME_0623
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Edge processing

¢ If TPF peels backin the corners or along the edges during washing/blow-drying, itis
recommended to reduce air pressure in blow-dry section of washer.

o If the TPF edge is dislodged by the grinding wheels or the cross belts, Guardian recommends
manual trimming to cut back the edge of the TPF. A few millimeters are sufficient and can

be achieved with a suitable blade.

¢ For grinding glass with TPF, segmented grinding wheels (suitable for laminated glass)
arerecommended toavoidclogging ofthegrindingwheels by the TPF particles.
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9. Heat treatment

Important aspects to be considered:

Before processing:

Ensure safety
—p.10

Checkrequirement summary in «Guardian.Technical Fold-Out»
on www.guardianglass.com

Tests required:

Compatibility, suitability and feasibility tests with selected coating, equipment, glass geometries, enamel and
edge-deleted areas, separation materials, etc...

During and after processing:

é':—;“_ Internal storage Handling recommendation Avoidglass-to-glass,
—p.7 —p.10 glass-to-TPF contact

Keep coated surface or Respectprocessing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Mock-up is recommended

Some of Guardian products can be heat treated for safety, load resistance, resistance to thermal

breakage or for otherrequirements.

9.1. TPFremoval

The TPF must be removed completely before heat treatment and should never be allowed into
the furnace, as this would irreparably damage the coating. The TPF must be removed just before

the glass is introduced into the furnace e.g. on the loading table.

The removal of the TPF is facilitated by the film’s «easy-peel» effect:
¢ Start in a corner of the glass.

¢ Toget agood grip of the corner of the TPF if needed, apply a strip of strongly adhesive tape on
it to lift the TPF off the coated glass.

o At first peel back about 20 to 30 cm of the TPF

¢ Thenhold the TPF tightly and pull swiftly. This 'fast pull' substantiallyreduces theforce

required to remove the film from the coated glass.

Reference code: Guardian_General PG_AME_0623
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Jumbo with TPF

¢ To cover a whole Jumbo with TPF, two films can be overlapped and sealed with organic glue
that does not hinder the «easy-peel» effect.

¢ Makeuse ofthe «easy-peel» effect by pulling the films backfromboth sidesrightup tothe
overlap area.

o After, peel the overlapping films back slowly to avoid tearing of the film due to the organic glue.

¢ Most of the glue is removed with the TPF, but some organic residue may remain on the

coatinginastrip ofabout 10cm width. This residue will evaporate without leaving atrace

during heat treatment.

¢ Do not try to clean organic glue residue, unless enamel is to be applied in this area.

Whenspotcleaningofcoatingisrequired after TPFremoval therecommendationformanual

— p.21
cleaning should be applied.
9.2. Heat treatment
10 Heat-treatable Guardian products can be processed as fully tempered or heat strengthened 50
—p.
glass. The capability of equipment to process fully tempered glass does not necessarily meanit
11 has the capability of processing into heat strengthened glass. Settings adjustment is necessary,
12 particularly in the cooling section.
13 No cutting, edge processing orother further mechanical processing can be carried out with
4 heat-treated glass.
Edge processing before heat treatment is required to decrease glass breakage in the furnace. 2

=
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S0, (Sulphur dioxide) must not be used at any time during the heat treatment of Guardian

products. The SO, flow must be discontinued at least 2 hours prior. Avoid any traces of SO,

in the furnace.

@ If the glass panes are intended for glazing in the same project, ensure that all the panes
are processed in the furnace in the same direction according to future installation. Itis
recommended that roller waves will be oriented horizontally on the facade.
Somecolordifference maybe apparentbetween annealed & heat-treated stateor
different versions of the same product mixed inafacade. Full size project mock-ups are

strongly recommended.

Heat treatment

Uniform heating
Whole surface uniform heating and cooling are critical in order to obtain good optical quality
of heat-treated coated glass. A non-uniform process in the furnace can lead to permanent

deformations and glass breakage.
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Any modification of emissivity and heat absorption of coated side (large area of edge-deletion, edge
enameling, silk-screening, etc.), canlead toinhomogeneous heating of the glass in the furnace.

Feasibility tests should be conducted.
Thick glass Heat- Treatment:

¢ Heat-treating thick glass will generally provide better optics (less roll wave distortion)
than thin glass. A thorough evaluation of the tempering furnace capabilities and the
operators’ skills should be conducted prior to accepting projects with heat-treated heavy

glass
¢ Any furnace issues with thick uncoated glass will be magnified with thick coated glass

e When heat-strengthening heavy low-e coated glass, flatness may be challenging to
maintain during the cooling stage. As air is added to facilitate flatness, care should be
taken so the glass does not exceed allowable surface compression for heat strengthened
glass. The furnace quench must be in optimal working condition to successfully heat-
strengthen heavy coated glass. Strain patterns (also known as “anisotropy” or

“iridescence”) are generally more visible on thick glass than on thinner glass.

e For thick glass Jumbo production, Incase of any marks are visible on bottom of the glass

it is recommended to clean the rollers as per manufacturer Instructions.

¢ To reduce the friction between glass sheet and rollers in the heating section of Furnace,

keep the glass flat as much as possible by fine tuning of the furnace parameters.

« When setting the tempering process parameters, if the furnace temperature is too high, it
may cause a large temperature difference between the surface and the inner core of the
thick glass. To avoid shattering related to thermal shock, operators should set the
tempering process parameters according to the heating temperatures required for thick

glass.

o If the glass enters the furnace too fast or its oscillating speed in the heating chamber is too
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fast, it will collide with the ceramic roller conveyor in the heating furnace and cause damage
to the glass, resulting in glass shattering when heated. To solve the problem, operators can
reduce the speed of glass entering the furnace or its oscillating speed in the glass tempering

machine.

¢ Exit temperature of 630-640 °C is generally too high for thick glasses of over 10 mm.

recommended exit temperature is 610-625 °C
¢ Poor cutting and grinding quality leads to glass breakage in the quench area.

* For more information about thick glass processing please contact Guardian Technical

Services
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Start tests withafurnace tuning proven successful forsome coated products with
comparable emissivity.

To check particular product emissivity, please contact fcesupport@guardian.com
Coatings with high emissivity:

Due to the low heat-reflection, SunGuard HD coatings can be heat treated using similar
settings to clear float glass with a slightly increased heating time.

The heatreflection of the low emissivity coating counteracts the warming of this surface by
radiation. The bottom surface, without alow-e coating, absorbs the heat much more effectively
and heatsup quickerthanthe coatedside. Thisleads toasymmetrical heatingoftheglass in
the furnace.

As a rule, furnace temperatures should be decreased, and the furnace dip time increased in
direct proportion to the emissivity of the glass being heat-treated. For coatings with lower

emissivity, it is necessary to use furnaces with forced air convection. The use of forced air
convection furnaces will enable improved heating control of the glass

It is the full responsibility of the processor to ensure the quality of the final product.

Set-up provided by aGuardian Technical Services specialist mustbeorganized beforefirst

heat treatment of the glass for uncertified processing specialists.

9.3. NiS

All fully tempered glass has a risk of spontaneous breakage due to nickel sulfide inclusions (NiS).
Even with the current state of the art in glass manufacturing, it is not possible to completely

eliminate NiS inclusions.

Therefore, there is no warranty against breakage for Ni$S

Info

To decrease potential risk of spontaneous breakage of fully tempered glass in the glazing, it is
strongly recommended to carry out a Heat Soak Test (HST).
According to EN 14179, the HST does not provide 100% safety regarding spontaneous breakage,

ascertain residual risks must be considered.

Heat treatment
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9.4. Heat Soak Test

HeatSoak Test (HST) is an offline process whereby the glassis exposed to extremely adverse
conditions causing NiS to manifest and glass to break. It is performed by placing tempered glass
into aspeciallydesigned, calibrated and certified HST oven. The HSTistobe carried outin

accordance with EN 14179.

o After the tempering, the coated glass must be putin HST as soon as possible.

¢ Asanadditional offlinehandlingprocess,HST carries extrarisks ofthe glass scratching,
abrasion, chipping and breakage.

¢ Duringtheprocess,breakage mayoccurduetothe presence ofNiSorduetootherreasons
such as non-uniform heating if the HST is not conducted properly. Remaining broken glass may

damagethenewloads,sothe HST cleaningisrequiredtorelease ovenforthe nextbatch.

Recommended loading instructions, strongly impact the quality of the test:

¢ Aclearfloatglassisplacedfirstonthe HST-rack.Stackorderfrombigsizepanestosmaller
ones if possible. The coated glasses stacked with the coating facing towards the rack

(non-coated glass side to the operator).
¢ Glass-to-glass contactis not allowed. Minimum distance between the glass panes is 20 mm. —p.7
¢ Thermo-couples must be attached to the uncoated surface.

¢ The separators should ensure optimized airflow between the glass panes, without hindering
the airflow itself.

The coated glass may require machine washing after HST. . p.20

Example
Teflon separators are placed only inthe
edge deleted areawithoutcontact

with the coating.
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It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.
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9.5. Guardian products permitted applications. Heat treatment

Important aspects to be considered:

Checkrequirement summary in «Guardian.Technical Fold-Out» <&)>) Mock-up isrecommended
on www.guardianglass.com

Some Guardian products are produced in one version for both annealed and heat-treated
applications. Others have ‘T’ or ‘HT’ versions for heat-treated application.

Annealed versions must neverbe heat treated. Heat-treatable versions must neverbeused

annealed.
Annealed application Heat-treated application

SunGuard®HD @

SunGuard®Solar g

SunGuard®Solar Plus A/HT @

One version both for heat treated and led applications
ClimaGuard® C
Ag

Neutral 70

SunGuard®HP

ClimaGuard®P2S

SunGuard®HD Plus T @

ClimaGuard®Sun T %
g

Guardian® DS - Not allowed Must be heat treated 8

ClimaGuard® 2,Ag =)

Shadow Grey T 4+

o

SunGuard®SN T & o I

SN Grey T 28
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Enameling of coated surfaces

10. Enameling of coated surfaces

Important aspects to be considered:

Before processing:

Ensure safety
—p.10

Checkrequirement summary in «Guardian.Technical Fold-Out»
on www.guardianglass.com

Tests required:

Compatibility, suitability and feasibility tests with selected coating, equipment, glass geometries, enamel and
edge-deleted areas, paintings, etc...

During and after processing:

g%"_ Internal storage Handling recommendation Avoidglass-to-glass,
—p.7 —p.10 glass-to-TPF contact

Keep coated surface or Respectprocessing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Mock-up is recommended

10.4. General conditions

Enamels (ceramic paints) are applied on the glass surface and require subsequent heat
treatment. During heat treatment these enamels melt and fuse permanently to the glass,

forming a colored ceramic layer.

Heat-treatable Guardian products recommended forenameling are not typically supplied with S p.32

TPF. For those that are, TPF removal should be carried out before enameling. —p.24

Guardian recommends the following procedures:
¢ The processor must follow processing instructions supplied by the enamel producer
¢ Minimumthickness ofthe wetenamel afterprintingwithadjusted processingviscosity:
¢ 70 pm by silk-screen printing
¢ 90 um by enameling with roller coating
¢ Completedrying throughtheentirethickness oftheenamelmustbe ensuredbeforefiring.
¢ Thefinal thickness of the enamel coating after firing should not be less than 30 pm.

¢ The ceramic frit must melt without bubbling, under normal tempering conditions for flat glass,

to ensure a dense and uniform cover with minimized porosity.

¢ Unfavorable tempering conditions can lead to reduced quality (gloss, color, homogeneity,

durability, density, adhesion) of the final product.
¢ Large areas of edge enameling change the heat absorption of the coated side. Particularly for
coatings that contain silver, this canlead toinhomogeneous heating of the glass in the furnace

with poor quality of final product or glass breakage.
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Do no use untested combination of coating and enameling

There are various ceramic paints that may contain different chemicals. Reactions during

firing may cause ahazy appearance oreven complete destruction of the coating. Therefore,

all enamels must not contain lead, cadmium, graphite, lithium, carbonate. In case where

combinations are not recommended by Guardian - all necessary tests should be conducted.

Full size project mock-ups are strongly recommended.

Color deviation can appear due the contact between coating and paint.

Minimum quality control for enameled glass

o All test methods recommended by the enamel manufacturer

¢ Scratch resistance and adhesion (test with Erichsen-pen)

¢ Porosity and adhesion (iso-propanol test)

¢ Melting behavior and surface roughness (gloss test with gloss meter)

¢ Uniformanddense coverage (detectionofpinholesintransmission-halogenlamp test)

For moreinformation onthe use of Guardian products inspandrel glazing, please refer to

«Product application information. Ceramic print - spandrel glass.»

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.

10.5. Ceramic print with FERRO System 140

Ferro and Guardian have tested «System 140» colors using recommended solvent

«Medium 80 1022» or «Medium 80 1026» on Guardian SunGuard products.

The Ferro System 140includes various types of ceramic paints, composed of partially different
chemicalcomponents.Inrelationtothe glass productsindicated above, Guardianrecommends

the following types:

¢ Forspandrelglass: 140154001 (color similar to RAL 7031 Blue grey)

¢ For edge enameling: 14014 4001 (color similar to RAL 9005 Deep black)
140144011 (color similar to RAL 9005 Intensive black - more pigments)

Reference code: Guardian_General PG_AME_0623 31
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10.6. Guardian products permitted for ceramic printon coating

Important aspects to be considered:

Check requirementsummary in @ Compatibility, suitability and feasibility tests
«Guardian.Technical Fold-Out» are required

on www.guardianglass.com

Mock-upisrecommended @l Potential thermal breakage risk

Various heat-treatable Guardian coatings canbe printed with ceramic paints forvarious purposes.

For a not heat-treatable coating, ceramic printing is not allowed. —p.29
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12 Allowed
The part to be covered by sealant should
remain free of printed pattern, otherwise
1234 o .
) . compatibility tests must be carried out.
13 Coating facing inside
the cavity of IGU
4 Patterns, T
decora- C)
tive print
15 on the
coating 123 4 Allowed
ifexposed
Info towards Not allowed
the
building
) 1 2
8 Mono-application /
hw coating facing outside
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T . ()
8 Paint Allowed
— covers ifexposed
o the whole 12 towards Not allowed
=2 coated o the
= Mono-application / buildin
— surface [:]
Q glass parapet /
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Edge
enameling Allowed Allowed Allowed Not allowed,
in standard —p.15 —p.15 —p.15 —p.14
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Full size project mock-ups are strongly recommended.

With edge deletion
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ETAG 002) .
and IGU ::
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10.7. SunGuard HD on surface #2 in combination to ceramic frit
on surface #1

Ceramic frit on surface #1 with coating on surface #2 requires the tempering of the glass with

the coating facing downwards on the rollers.

Such aspecial applicationrequires additional attention and extreme care while processing due

toimminent contact between the supporting elements and coated surface and is carried out

fully by the processor at their own risk. The ceramic rollers of the furnace must be clean and free

ofdirtandthe glass should notbeslidoverstationary machineparts (rollers,castors, etc.).

Prior to acceptance of any order, itisnecessary to run preliminary feasibility tests with the

selected coating and paint, using theintended production equipment, tempering conditions,

glass geometries and area covered with ceramic frit.

compatibility and suitability tests are essential in each case.

It is the full responsibility of the processor to ensure the quality of the final product and
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11. Bending

Important aspects to be considered:

Before processing:

Ensure safety
—p.10

Checkrequirement summary in «Guardian.Technical Fold-Out»
on www.guardianglass.com

Tests required:

Compatibility, suitability and feasibility tests with selected coating, equipment, glass geometries, bending radius,
coating position, enamel and edge-deleted areas, etc...

During and after processing:

g%"_ Internal storage Handling recommendation Avoidglass-to-glass,
—p.7 —p.10 glass-to-TPF contact

Keep coated surface or Respectprocessing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Mock-up is recommended

For HT bending, in general, if a Guardian coating can be heat-treated it means it can also be
bent. All recommendation for heat treatment should be followed. For heat-treatable Guardian

products supplied with TPF, the TPF removal should be carried out before HT bending.

For annealed gravity bending, all Guardian products based on float glass may be tested.

Forcoldbending all Guardianproducts based onfloat glass aswellon Guardian LamiGlass®

can be tested.

During the bending process, optimum results will be obtained by placing the coated pane on
top of a multi-pane stack, with the coating away from supportive elements. The recommended

glazing configuration places the coatingincompression,inotherwords onthe concave surface.

Itisnecessary torun preliminary tests prior to acceptance of any order. Minimal possible bend
radius depends on processor equipment and glazing composition.
Guardian products after bending can be processedinto laminated glazing. Allrecommendations

for lamination should befollowed.

Full size project mock-ups are strongly recommended.

Color deviation can appear due the view angle.

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.

34 34Reference le:G dian_General PG_AME_0623
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12. Processing to laminated glazing

Important aspects to be considered:

Before processing:

Ensure safety
—p.10

Checkrequirement summary in «Guardian.Technical Fold-Out»
on www.guardianglass.com

Tests required:

Compatibility, suitability and feasibility tests with selected coating, interlayer, equipment, glass geometries,
silicons & sealants, etc...

During and after processing:

é':—;“_ Internal storage Handling recommendation Avoidglass-to-glass,
—p.7 —p.10 glass-to-TPF contact

Keep coated surface or Respectprocessing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

Mock-up is recommended

12.4. General conditions

There are several different ways to process Guardian productsintolaminated glass toachieve

the desired aesthetics, safety and sound reduction performance.

Inthe case oflaminating of heat-treatable Guardian products generally supplied with TPF,

the TPF removal and heat treatment must be carried out before lamination.
Annealed Guardian products are normally supplied without TPF. Therefore, in this case there

is no TPF present on the coating during lamination glazing production.

Itis the full responsibility of the processor torun any necessary compatibility and suitability
testsineach case-sealants, interlayers, etc... priortoacceptance of anyorder and the start
of processing.

For durability tests of laminated glass please refer to EN 12543-4.

The quality needs to be checked during production on regular bases as part of a quality
assurance plan.

In the case of use of organic construction materials, sealants, foils, etc., chemical plasticizers
canbe exchanged between the different construction components, whichinturncanchange
themechanicaland chemical behaviorof such materials,whichultimatelycanlead to
destruction of the glazing. Without compatibility tests, the direct contact between interlayer

and anysealantmaterials shouldbeavoided. Somelimitsforusage conditions canexist

forthose kinds of components, e.g. temperature. For more information, please contact the

materials suppliers.

Reference code: Guardian_General PG_AME_0623

Processing to laminated glazing


http://www.guardianglass.com/

Index

Intro

Some coating-interlayer-combinations can lead to higher solar energy absorption.

Edge working or heat treatment of the glass prior laminating reduces the risk of thermal

breakage significantly. In critical cases, a thermal stress analysis is recommended.

Full size project mock-ups are strongly recommended.

O

Color deviation may appear in case of direct contact between coating and PVB.
Some color difference may appear between laminated - not laminated applications or versions

of the same product mixed in a facade.

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.
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Processing to laminated glazing
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12.5. Coating outside of laminated pane

Coated Guardian products in either the annealed state or after heat
treatmentcanbeprocessedintolaminated cutsizes with the coating

23 4 5 6 towards the outside ofthe laminated pane.ltcanbeusedinlGUs

1
‘ ormono-applicationsaccording toallowed applicationforcoated

Guardian product.

1234 Annealed laminated glass coated with SunGuard, or ClimaGuard can

be used to produce different types of laminated glazing.

@ Mechanical impact

¢ Special attention needs to be paid during processing if the coating is exposed to mechanical

contact-particularlyifniprolls are used for the pre-lamination process. Checkforscratches,
ifyes -reduce the pressure of nip rolls, which should be completely clean.

¢ If vacuum bags/rings are used, then acid-free paperinterlayer is required between the glass
and the inside of the vacuum bag to avoid marking.

Possibility of chemical reactions
Any chemical processes that can occur on the coating orlamination foil can have a serious
impactonthe adhesionbetween glass panes and the foil, glazing performance and aesthetics.
As there is no direct contact between coating and interlayer - there are no special Guardian
requirements for the interlayer type, except compatibility requirements that are essential in

each particular case.

Avoidusing theinterlayers thatrequire extreme thermal orchemical condition during processing

into laminated glass.

Impact of humidity and risk of corrosion

Ingeneral, edges of laminated glass with standard PVB foil must not be exposed to high
moisture due to high water absorption that can lead to delamination and coating corrosion from
the edges. To avoid delamination and corrosion, the glazing must be designed with appropriate

level of moisture protection (hermetic glazing, sealed edges, etc.).

Processing to laminated glazing

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.
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12.6. Coating inside of laminated pane, against PVB interlayer

I I Some Guardian products in some applications and

conditions, in either the annealed state or after heat —p.29
treatment,canbeprocessedintolaminated cutsizes

123 45 6 1234
withthecoatinginside thelaminated pane,against PVB

interlayer, for the use inIGU or mono-applications. — p.39

Possibility of chemical reactions

e

Any chemical processes thatcanoccurinthezone ofcontact of coating and lamination foilcan
have a serious impact on the adhesion between glass panes and the foil, glazing performance
and aesthetics. Reaction of the coating with the foil may attack or destroy the coating and can

lead to delamination.

Without compatibility tests, the direct contact between PVB and any sealant materials should

=
(@]

be avoided. Sealant and interlayer manufacturers provide tested combinations on request.

|
=

The IFT Guideline DI-02/1 (IFT Rosenheim 2009) provides information about test methods and

[IEY
N

visual validation.

@

o Guardian has not tested and therefore does not recommend the use of resins, colored PVB,

structured PVB, SentryGlass, EVA foil against Guardian coatings due to the high number of

N

different chemical compositions of those foils and therefore the high number of compatibility

=
(63}

tests that would be required in each case.

T ¢ Allnecessary tests should be conducted. Donotuse untested combinations of coating

and interlayer.

¢ The manufacturer ofthe laminated glass with SunGuard coatings is responsible forensuring
the durability according to EN 12543-4.

¢ Please contact Guardianforfurtherinformationregarding compatibility and quality control
requirements for the coated surface faced the interlayer of laminated glass.

Insidelaminated coatings canhave asignificant color deviation compared tonon-laminated

glasses of the same type.
Incombination with multifunctional coatings only one production charge of the coated base

glass should be used due to stronger requirements on color tolerances.

Processing to laminated glazing

Thermal insulation performance of coatings that contain silver layers will significantly decrease.
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Compatibility with PVB interlayer

® SunGuard HD and SunGuard Solar coatings are compatible with PVB interlayers and can achieve

the best optical appearance and highest level of durability. Several types are certifiedin

combination with different PVB interlayer types as laminated safety glass. Typical applications

are ventilated double skinfacades.

® Until further notice, SunGuard HP, DS, SN as well as Climaguard coatings are considered non-

compatible with PVB interlayer.

Impact of humidity and risk of corrosion
Contactbetweenthesilverlayerand surroundingatmosphere orhumidity canlead tothe
corrosion (oxidation) of coatings that contain silverand willimpact onadhesion, performance,

and aesthetics.

® Laminated glass with standard PVB foil must not be exposed to high moisture due to high
water absorption that can lead to delamination and coating corrosion from the edges.

® Toavoiddelamination and corrosion of coatings thatcontainsilver, the glazingmustbe
designed with appropriate level of moisture protection (hermetic glazing, sealant edges, etc.).

® Mandatory edge-deletion of all coatings that contain silver in laminated panes is required.

® Exposure of PVB edge to the atmosphere canlead to delamination, evenin case of edge-deletion.

It is the full responsibility of the processor to ensure the quality of the final product and

compatibility and suitability tests are essential in each case.

12.4 Guardian product permitted applications. Laminated glazing

Important aspects to be considered:

Check requirement summary in «Guardian.Technical Fold-Out» on www.guardianglass.com
Impactofhumidity @‘ Potential risk of thermal @ Compatibility, suitability
— p.37, —» p.38 ~/ breakage and feasibility tests are
required
Mock-upisrecommended Mono-application
—p.4
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Processing to laminated glazing

Coating inside the
laminated pane, against
PVB interlayer

Direct contact between coat-
ing and interlayer, therefore,
only PVB interlayer is allowed.
Coating color deviations

will appear.

Coating on outside of the laminated pane
No contact of coating with interlayer

Please be aware thatincase ofuse of PVB interlayer edge moisture protection

is required (see above) — p.35,

— p.38

IGU, Mono-application

1234

Facing inside the cavity Mono-application / Facing
of IGU outside of cavity of IGU

SunGuard®HD
& HD Plus T

Allowed if exposed

SN Grey T

2%

Allowed Allowed -
SunGuard®Solar towards the building
& Solar Plus A/HT
ClimaGuard® Not allowed Allowed Not allowed
a7
sunGuarde Hp  (Ag) | Netallowed
Allowed Not allowed
SunGuard® ‘Ag) | Notallowed
Double Silver DS 2x
® -
SunGuard®SN T & Ag Not allowed

40
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13. Transportation of separate panes
outside of processing site

All risks and additional measures that come with transportation of separate panes
that are not allowed for mono-application are under the full responsibility of the

initial processor.

Important aspects to be considered:

Before processing:

@ Ensure safety
— p.10

Tests required:

Compatibility and feasibility tests with selected coating, packaging materials,
tr:

portation pr , etc...

During and after processing:

@“_ Internal storage Handling recommendation Avoid glass-to-glass,
—p.7 —p.10 glass-to-TPF contact

—p.7

Keep coated surface or Respect processing time Conduct a quality control
TPF away from supportive —p.9 after each processing step

elements

¢ Anytransportation of Guardiancoated glass,exceptcoating allowedformono-application,

—p.3
outside the factory environment is strongly not recommended.
¢ Any subsequent processor of the glass must be informed about the special requirements of
processing of Guardian coated glass and mustfollow allguidelines described in thisdocument.
¢ Any subsequent processor must be informed about the processing time and how many hours
the glass has already been in processing. —p.9 g
0
g
Prior to taking adecision about transporting separate panes, itis necessary torunproduction @
Q
simulationincluding packaging, transport and storage of the glass with the selected coating, 8
p .
using theintended production equipment, packaging and separation materials and methods. g
()
i)
Thecoatedsurfacerequires quality controlatthereceivingsite forcheckinganycoatingdamage 2
>
and corrosion under suitable light conditions. p.44 8
e
©
@ General recommendations that can decisively determine the quality of the process: 3
)
¢ All storage and handling requirements should be followed before and during transportation, g
as well as during further processing. o)
—p.6 .
¢ Any movement or rubbing of the panes against each other must be avoided during transit P S
and loading / unloading of the glass. g
2
¢ Transit and storage times should be kept as short as possible. @
8
2
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¢ Glass must be hermetically sealed within avery short time after processing.

¢ Allrecommendations forinternal storage should be followed during monolithic panes —p.7

packaging, as well as during further processing.
¢ Glass-to-glass contact must be avoided. —p.7

¢ Ifpossible,acompatible protective filmshould be applied to the coated surface directly

after heat treatment (if any) or cutting.
¢ The glass should be at ambient temperature when being packed.

¢ Anuncoated coverpane should be used toprotect the coatings when transporting afull

or partial pack.
¢ The pack should be sealed around the edge with airtight tape or stretch film with suitable
desiccantin the package. It will also prevent the panes from moving and sliding against

each other.

An example of packaging of monolithic panes

¢ Dry acid-free paper is placed on the back of the rack before starting to load the glass on
the rack.

¢ Thefirstglassispositionedontherackwiththe glass side againstthe paperand therack
(coating facing operator).

¢ Stack is ordered from big size panes to smaller ones.

¢ When all the glass is packed, the rack is wrapped with stretch film all around to geta

solid pack.
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14. Recycling and environment and safety

SunGuard, Guardian Sun and ClimaGuard do not meet the criteria for classification in any hazard
class according to EU Regulation (EC) No1272/2008 on classification, labelling and packaging
(CLP) of substances and mixtures. For more information, please contact Guardian Technical

Services in order to obtain voluntary product information «Article Safety Data Sheets (SDS)»

For more environmental information and/or to apply to sustainable building rating systems,
please refer to Guardian «Environmental Product Declaration (EPD)» on www.guardianglass.com.
It is a verified and registered document that communicates information about the lifecycle

environmental impacts of products.

Guardian coated glass, as well aslaminated and heat treated glass, can be shipped to central
collecting points. There they are generally processed and sorted into their original pure
components. The glass can be recycled. Residual fractions are preferably thermally recycled

orin last resort, disposed of in landfill.

The TPF (Temporary Protective Film) is recyclable. It is recommended to collect it separately from
other waste products. In case the TPF is not removed from glass trims, Guardian recommends to
sort it together with the laminated glass waste stream.

Formore information, please refer to and follow the local waste collection applicable regulations

and guidelines.

Recycling and environment and safety
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15. Quality and Compliance Features
of Coated Glass

®

Glass products are subject to the European Construction Product Regulation No 305/2011

and must have mandatory CE Marking labelling that show compliance with the harmonized
European Standards in order to be freely traded within the market of the European Economic
Area. All Guardian coated glass conforms to EN 1096 «Glass in building - Coated glass». For more

information about a particular product, please refer to cemarking.eu.guardian.com.

The glassrequires aquality control after each processing stepundersuitable light conditions

to detect as early as possible any quality deviations.

Some important examination conditions according to EN 1096-1:
Coated glass may be examined in stock size plates or in finished sizes ready for installation.

The examination may be undertaken in the factory or on site when glazed.

[y
o

¢ The pane of coated glass being examined is viewed from a minimum distance of 3 m.

=
=

¢ The angle between the normal to the coated surface and the light beam proceeding to

the eyes of the observer after reflection or transmission shall not exceed 30°.

=
N

¢ The examination of the coated glass inreflection is performed by the observer looking
at the side which will be the outside of the glazing.

=
w

¢ The examination of the coated glass in transmissionis performed by the observerlooking
at the side which will be the inside of the glazing.

a

[N
(6)]

Info

— Scratches
3 meters Spots

Local defects

Quality and Compliance Features of Coated Glass
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Further Information

Contacts

www. guardianglass.com

Guardian Zoujaj International Float Glass Co LLC - United Arab Emirates,
Phone: 00971 (0) 7 205 8000

e-mail: fcesupport@guardian.com

Saudi Guardian International Float Glass Co LTD - Kingdom of Saudi Arabia,
Phone: 00966 (0) 11 33 50 3777

e-mail: fcesupport@guardian.com

Disclaimer:

The present version of this document replaces and cancels all previous versions, please be sure to use
the latest one. This document is only valid for the processing of the products mentioned in there. For more
technicalinformation,latestversionofthisdocumentandotherGuardianguidelines pleasereferto
www.guardianglass.com or contact Guardian Technical Services.

The guidelines contained herein are for information purposes only and are not intended to be a compre-
hensive set of instructions but assume the processor has professional knowledge of glass processing.
Guardian does not provide any warranty with respect to the content of this document, as well Guardian
does not assume any liability for the accuracy orcompleteness hereof, unless otherwise stipulated by
applicable law. Itis the responsibility of the purchaser to confirm that the products are suitable for their
intended applicationin compliance with the applicable laws and regulations. Guardian does not provide
any warranty regarding the intended further processing or end product, which remains the full respon-
sibility of the processor.

The products in this publication are sold subject to Guardian‘s standard terms and conditions of sale and
any applicable written warranties.

Nothing in this document provides any express or implied warranty, or serves to change or supplement
Guardian‘s written warranties, which warranties are provided in Guardian’s Conditions of Sale, or any
additional written limited warranties for certain fabricated, coated or safety glazing products located

on our website at www.guardianglass.com.
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Verification

Verification

The signature below verifies that the processor has read and understood the content of the

«AME Processing Guidelines for Guardian® coated glass. Guardian SunGuard®, Guardian

ClimaGuard®».

1. Guardian products overview

2, Packaging and storage

3. Handling

4. ldentification of the coated side

5. Requirements for coating edge-deletion

6.1. General conditions

6.2. Edge-deletion

6. Cutting and coating | 6-3- Cutting of glass not
edge-deletion covered with TPF

6.4. Cutting through TPF
without edge-deletion

6.5. Edge-deletion through
TPF on the cutting table

7. Washing and cleaning

8. Edge processing

9.1. TPF removal

9.2. Heat treatment

9. Heat treatment 9.3. NiS

9.4. Heat Soak Test

9.5. Guardian products
permitted applications.

10. Enameling

11. Bending

12. Processing to laminated glazing

13. Transportation of separate panes out of
processing site

14. Recycling and environment and safety

15. Quality and Compliance Features of Coated Glass

Further Information
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Date of signature

Version of Processing Guidelines

Signature, full name and position of Processor's
representative

Signature, full name and position of Guardian
representative

Ensure the latest version of these Processing Guidelines is used.

Please refer to www.guardianglass.com or contact Guardian Technical Services.
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