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1 SCOPE OF THE EAD

11 Description of the construction product

This EAD covers adhesives and adhesive kits for wall cladding onto metal supporting frames on the outside
of buildings. This EAD covers adhesives and adhesive kits as follows:

- Adhesive(s) minimum thickness of 3 mm, see clause 1.3.1.1.
- Adhesive kit(s), composed of:
o Adhesive(s) as described above.
o Primer(s), as a pre-treatment, see clause 1.3.1.3.
o Ancillary components (optional), see clause 1.3.1.4:
= Cleaning agent(s) (optional), as a pre-treatment for substrate preparation, see clause 1.3.1.5.
= Adhesive tape(s) (optional), for installation supporting purposes, see clause 1.3.1.6.

The products are in the following referred to as “adhesive(s)” or “adhesive kit(s)”.

The adhesive consists of a one-component or two-component bonding paste delivered in cartridges or
other types of containers. Minimum data for describing the adhesive are the type of material, dimensions
of the bead (thickness and width) and physical properties (such as specific mass, shrinkage, hardness, flow
resistance, thermogravimetric analysis and, in the case of two-component adhesives, gas inclusion).

Minimum data for describing the primers and cleaning agents is the type of material, and minimum data for
describing the adhesive-tapes are the type of material and dimensions. Exceptionally when justified for
avoiding ambiguities, these data may be accompanied by adding the trade name of the component.

The products intended to be bonded, i.e., the cladding elements and supporting frame components are not
subject of this EAD. Ancillary products referred to in the ETA, as a part of installation provisions or in the
framework of determining performances, shall be identified as not covered by the ETA.

The assessment methods given in this EAD are based on the assumption that no gas inclusion
(clause 3.4.3, for two-component adhesives) and incompatibilities (clause 3.4.4) occur between the
adhesive and the adhesion surface it is going to be used for.

The product is not covered by a harmonised European standard. The products covered by this EAD are

not covered by EN 152741, because its’ intended use (for structural applications) and because the thin film
adhesives described therein do not correspond with the intended use (for fagades) and thick beaded
adhesive (adhesive thicknesses = 3 mm) specified in this EAD. Moreover, the test procedures that are
referred to in the EN 15274 are not developed to assess facade applications covered by this EAD, i.e., the
standard does not take into consideration the effects of temperature, humidity, fatigue, the capacity of the
adhesive to absorb movement, etc.

The product is not covered by EAD 090097-00-0404. Products covered by EAD 090097-00-0404 include
other parts of the cladding system while the product covered by this EAD refers to the product alone, i.e.,
without the subframe or the cladding element.

Concerning product packaging, transport, storage, maintenance, replacement and repair it is the
responsibility of the manufacturer to undertake the appropriate measures and to advise his clients on the
transport, storage, maintenance, replacement and repair of the product as he considers necessary.

It is assumed that the product will be installed according to the manufacturer’s instructions or, in the
absence of such instructions, according to the usual practice of the building professionals.

Relevant manufacturer’s stipulations, e.g., with regard to the intended end use conditions, having influence
on the performance of the product covered by this European Assessment Document shall be considered

1 All undated references to standards in this EAD are to be understood as references to the dated versions listed in chapter 4.
©EOTA
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for the determination of the performance and detailed in the ETA as long as the details of the assessment
methods as laid down in this EAD are respected.

1.2 Information on the intended use(s) of the construction product

1.21 Intended use(s)

The adhesive or adhesive kit is used to bond opaque cladding panels onto metal supporting frames.

When cured, the bead is of sufficient cross-section to adequately transfer wind pressures and cladding
panel dead load to metal supporting frames.

The adhesive or adhesive kit is used for non-structural applications, on the outside of buildings.

122 Working life/Durability

The assessment methods included or referred to in this EAD have been written based on the manufacturer’s
request to take into account a working life of the adhesives or adhesive kits for the intended use of 25 years
when installed in the works, provided that the adhesive(s) or adhesive kit(s) are subject to appropriate
installation (see 1.1). These provisions are based upon the current state of the art and the available
knowledge and experience.

When assessing the product, the intended use as foreseen by the manufacturer shall be taken into account.
The real working life may be, in normal use conditions, considerably longer without major degradation
affecting the basic requirements for worksZ2.

The indications given as to the working life of the construction product cannot be interpreted as a guarantee
neither given by the product manufacturer or his representative nor by EOTA when drafting this EAD nor
by the Technical Assessment Body issuing an ETA based on this EAD, but are regarded only as a means
for expressing the expected economically reasonable working life of the product.

1.3 Specific terms used in this EAD

1.3.1 Specific terms

1.3.1.1 Adhesive

Polymer based paste (e.qg., silicone, polyurethane, acryl, hybrid-based polymer) delivered in cartridges or
other type of containers which may be extruded to form a bond when cured.

1.3.1.2 Adhesive kit

Kit composed of an adhesive and (a) primer(s) and optional ancillary components (see clause 1.3.1.4).

1.3.1.3 Primer

Surface coating applied to the faces of the substrate(s) before placing the adhesive in order to improve its
adhesion.

1.3.1.4 Ancillary components (optional)

Cleaning agent(s) and adhesive tape(s) for adhesion surface preparation, which may or may not be
included in the Kkit.

The real working life of a product incorporated in a specific works depends on the environmental conditions the works is
subjected to, as well as on the particular conditions of the design, execution, use and maintenance of those works. Therefore,
it cannot be excluded that in certain cases the real working life of the product may also be shorter than those referred to.
©EOTA
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1.3.1.5 Cleaning agent

Material used to clean the adhesion surfaces of the substrates.

1.3.1.6 Adhesive tape

Foam tape to support the cladding element while the adhesive is curing and to ensure the adhesive
thickness to be applied.

1.3.1.7 (Adhesive) Bead

Fillet of adhesive which is of sufficient cross-section to adequately transfer forces between the cladding
panels and supporting frame, when cured.

1.3.1.8 Substrate

Elements representing the cladding or metal frame material onto which the adhesive is applied, consisting
of specified materials, which are prepared to develop the test specimens in accordance with Figures
Al111,A112 A91 A10.1, A11.1.1, A11.1.2and A.12.1.

1.3.1.9 Adhesion surface

Continuous surface of the cladding panel or of the supporting frame on which the bead adheres.

1.3.1.10 Bite

Dimension of the bead as measured in the plane of a cladding panel.

1.3.1.11 Supporting frame

Metal element to which the cladding panel is bonded.

1.3.1.12 Bond breaker

Non-adhesive interfacial surface that prevents adhesion.

1.3.1.13 Backer rod

Continuous preformed strip, used to control sealant depth and prevent three-sided adhesion.

1.3.1.14 Wall cladding

External, vertical or near-vertical, non-loadbearing covering of works.

1.3.2 Symbols

NT = Normal temperature test.

HT = High temperature test.

LT = Low temperature test.

HT+HRH = High temperature and high humidity test.
H20 = Immersion in water test.

HRH+NaCl = High humidity and NaCl atmosphere test.
HRH+SO: = High humidity and SOz atmosphere test.

CTL= After cyclic tensile loads test.

CSL = After cyclic shear loads test.

TR = Tear resistance test.

©EOTA
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EMC = Effect of materials in contact test.

P1= Test specimen piece with adhesion-surface 1.

P2 = Test specimen piece with adhesion-surface 2.

Xc= Generic symbol for the characteristic value for a series of test specimens giving
75 % confidence that 95 % of the test results will be higher than this value.

Xm = Generic symbol for the mean or arithmetic average value for a series of test
specimens.

S= Generic symbol for standard deviation for a series of test specimens.

MPII = Manufacturer’s Product Installation Instructions.

€ [%] = Generic symbol for tensile elongation defined as the quotient between the
measured displacement and the thickness (€ = Ae/e).

E.im [%] = Tensile elongation corresponding to the limit of the viscoelastic field of the glued
connexion.

€ui [%] = Individual value of the ultimate elongation (adhesive rupture) for a series of
tested specimens.

Eum [%] = Mean or arithmetic average value of the ultimate elongation (adhesive rupture)
for a series of tested specimens.

T [MPa] = Permanent shear stress value.

Tas.c [MPa] = Characteristic value of the shear stress at a specific shear-displacement ds, for

a series of test specimens, obtained in accordance with equation (C.1).

Tds,cim [MPa] =

Characteristic value of the shear stress at the limit of the viscoelastic field of the
glued connexion.

Tasi [MPa] = Individual value of the shear stress at a specific shear displacement ds.

Tret [MPa] = Reference stress for carrying out the creep test.

Tuc [MPa] = Characteristic value of the ultimate shear stress (adhesive rupture) for a series
of test specimens, obtained in accordance with equation (C.1).

Tui [MPa] = Individual value of the ultimate shear stress (adhesive rupture).

Tum [MPa] = Mean or_arithmetic average value of the ultimate shear stress (adhesive rupture)
for a series of tested specimens.

O [MPa] = Generic symbol for tensile stress.

O:%.c [MPa] =

Tensile stress characteristic value at a specific elongation € %.

O:%.c_im [MPa] =

Tensile stress characteristic value at the limit of the viscoelastic field of the glued
connexion.

Oet,i [M Pa] =

Tensile stress individual values at a specific elongation € %.

Ocal [M Pa] =

Calculation value of tensile stress.

Oref [M Pa] =

Reference stress for carrying out the cyclic tensile load test.

©EOTA




European Assessment Document — EAD 250005-00-0606 8/46

Ouc [MPa] = Characteristic value of the ultimate tensile stress (adhesive rupture) for a series
of test specimens, obtained in accordance with equation (C.1).

Oui [MPa] = Individual value of the ultimate tensile stress (adhesive rupture).

Oum [MPa] = Mean or arithmetic average value of the ultimate tensile stress (adhesive
rupture) for a series of tested specimens.

Ae [mm] = Value of the measured displacement of the adhesive in tensile tests.

Aertref [MM] = Reference tensile displacement for defining the reference shear displacement
ds,ref.

al-]= Factor for defining the reference values.

Ap [mm?] = Area of the adhesive bead =1 x b

b [mm] = Bite (adhesive bead width).

Bmin [Mm] = Minimum bite (minimum width of the adhesive bead).

Crm [%] = Mean or arithmetic average value of the cohesive rupture area of the adhesive
for a series of tested specimens.

ds [mm] = Generic symbol for shear displacement.

ds,i [mm] = Individual value of the displacement under shear loading.

ds ref [MmM] = Reference shear displacement for carrying out the cyclic shear load test.

ds_iim [mm] = Shear displacement corresponding to the limit of the viscoelastic field of the
glued connexion.

dsi,c [mm] = Characteristic value of the displacement due to shear creep at (168 + 4) hours.

ds1i [mm] = Individual value of the displacement due to shear creep at (168 + 4) hours.

dsim [MmM] = Mean or arithmetic average value of the displacement due to shear creep at (168
+ 4) hours.

dsz2.c [mm] = Characteristic value of the displacement due to shear creep at (1004 + 4) hours.

ds2;i [mm] = Individual value of the displacement due to shear creep at (1004 + 4) hours.

ds2m [Mm] = Mean or arithmetic average value of the displacement due to shear creep at
(1004 = 4) hours.

dsui [mm] = Individual value of the ultimate shear displacement of the ultimate load (adhesive
rupture).

dsum [Mm] = Mean or arithmetic average value of the ultimate shear displacement of the
ultimate load (adhesive rupture) for a series of tested specimens.

drum [Mm] = Mean or arithmetic average value of the ultimate tensile displacement of the
ultimate load (adhesive rupture) for a series of tested specimens.

e [mm] = Adhesive bead thickness.

Fum, [N] = Mean or arithmetic average value of the ultimate load for a series of tested
specimens.

Fs,imax [N] = The maximum strength at 2 x dsrer displacement of the strength recorded

between the 10" and 110" cycles.

©EOTA
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Fs,imin [N] = The minimum strength at 2 X dsref displacement of the strength recorded
between the 10t and 110t cycles.

Fs,2max [N] = The maximum strength at 2 x dsrer displacement of the strength recorded
between the 400" and 500t cycles.

Fs,2min [N] = The minimum strength at 2 X dsret displacement of the strength recorded
between the 400" and 500t cycles.

Fsi[N] = Individual value for the maximum shear strength at the end of each cycle.

FspL [N] = Constant dead load in the shear creep test.

Fsds,i [N] = Individual value of the shear strength at a specific shear displacement ds.

Fsui [N] = Individual value of the ultimate shear strength (adhesive rupture).

Fsum [N] = Mean or arithmetic average value of the ultimate shear strength (adhesive
rupture) for a series of tested specimens.

Freo,i [N] = Individual value of the tensile strength at a specific elongation € %.

Frui [N] = Individual value of the ultimate tensile strength (adhesive rupture).

Frum [N] = Mean or arithmetic average value of the ultimate tensile strength (adhesive
rupture) for a series of tested specimens.

Helad [mm] = Cladding element height or length, the one in the same direction of the adhesive
bead depending on the configuration (vertical or horizontal respectively, see
Figures 1.1.1 and 1.1.2).

heft [Mm] = Total length of the applied adhesive bead (bond-line), in both, vertical
configuration (same direction of the height of the cladding element) and
horizontal configuration (same direction of the length of the cladding element).

j [mm] = Length of each incision in the tear resistance test.

K[--]= Variable as a function of the number of test specimens.

[ [mm] = Adhesive bead length in the test specimen.

L [mm] = Length of the test specimen piece.

Stm [%] = Mean or arithmetic average value of the stabilization of the load.

Stw,c [mm] = Characteristic value of the stabilization of vertical displacement.

Stwv,i [mm] = Individual value of the stabilization of vertical displacement.

Stvm [mMm] = Mean or arithmetic average value of the stabilization of vertical displacement.

W, W1 or W2 [mm] =

Width of the test specimen piece.

©EOTA
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2 ESSENTIAL CHARACTERISTICS AND RELEVANT ASSESSMENT
METHODS AND CRITERIA

2.1 Essential characteristics of the product

Table 2.1.1 shows how the performance of the adhesives or adhesive kits is assessed in relation to the
essential characteristics.

Table 2.1.1 Essential characteristics of the product and methods and criteria for assessing the
performance of the product in relation to those essential characteristics

Assessment

No Essential characteristic
method

Type of expression of product performance

Basic Works Requirement 2: Safety in case of fire

Basic Works Requirement 3: Hygiene, health and the environment

Content, emission and/or release of

2.2.3 Level
dangerous substances

Basic Works Requirement 4: Safety and accessibility in use

3 Tensile stress and elongation at 2.24.1 Level
normal temperature (NT)
4 Shear stress and shear 2242 Level

displacement at normal
temperature (NT)

5 Tensile stress and elongation at 2.25.1 Level
high temperature (HT) and low
temperature (LT)

6 Tensile stress after ageing under 2252 Level
high temperature and high humidity
(HT + HRH)

7 Tensile stress after immersion in 2253 Level
water (H20)

8 Tensile stress after ageing under 2254 Level
high humidity and NaCl atmosphere
(HRH + NacCl)

9 |Tensile stress after ageing under| 2.2.5.5 Level
high humidity and SO2 atmosphere
(HRH + SO»)

10 |Tensile stress after cyclic tensile 2256 Level
loads (CTL)

11 |Tensile stress after cyclic shear| 2.2.5.7 Level
loads (CSL)

12 | Shear creep and climatic ageing 22538 Level

13 | Tear resistance (TR) 2.25.9 Level

©EOTA
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2.2 Methods and criteria for assessing the performance of the product in
relation to essential characteristics of the product

This chapter is intended to provide instructions for TABs. Therefore, the use of wordings such as “shall be
stated in the ETA” or “it has to be given in the ETA” shall be understood only as such instructions for TABs
on how results of assessments shall be presented in the ETA. Such wordings do not impose any obligations
for the manufacturer and the TAB shall not carry out the assessment of the performance in relation to a
given essential characteristic when the manufacturer does not wish to declare this performance in the
Declaration of Performance.

If for any components covered by harmonised standards or European Technical Assessments the
manufacturer of the component has included the performance regarding the relevant essential
characteristic in the Declaration of Performance, retesting of that component for issuing the ETA under the
current EAD is not required.

The adhesive(s) or adhesive kit(s) shall be described in the ETA in accordance with the minimum data for
each component as indicated in clause 1.1.

2.2.1 General provisions

The surfaces to come into contact with adhesives or adhesive kits shall be cleaned before assessing their
performances. ETAs based on this EAD shall specify the used cleaning agents.

Cladding elements and supporting frame components which have been used to assess the performance of
the adhesive shall be specified in the ETA:

— Generically, i.e., by description of dimensions and shape and product properties and performances.
For aluminium components at least the alloy, metallurgic state and detailed nature of the surface
finishing shall be stated by reference to common assessment methods or standards. For stainless steel
components at least the alloy and detailed nature of the surface finishing shall be stated by reference
to common assessment methods or standards. For other components the minimum data for describing
are the type of material (e.g., by reference to a harmonised technical specification, and in the case of
natural stone, also name and petrographic designation) and surface texturing.

Or:
— Specifically, i.e., by identification of manufacturer and trade name.

Performances of the adhesive or adhesive kit shall only apply in combination with the cladding elements
and supporting frame components and their configuration as assessed and specified in the ETA.

2.2.2 Reaction to fire

The adhesive, the adhesive kit components or the adhesive kit as assembled on site shall be tested, using
the test method(s) relevant for the corresponding reaction to fire class in accordance with
EN 13501-1. The product shall be classified in accordance with the Commission Delegated Regulation (EU)
No 2016/364 in connection with EN 13501-1. The provisions of EAD 350402-00-1106, Annex D, as regards
testing for reaction to fire apply, with the following precisions:

— The adhesive or adhesive kit shall be tested, applied on a substrate made of a non-combustible material
class Al (e.g., a steel substrate of a thickness of at least 2 mm). The substrate material used in the
test shall be recorded; and

— The adhesive or the adhesive kit shall be tested with the maximum application quantity (maximum
number of adhesive beads) representative of the installation in practice considering the dimensions of
the substrate. The results of the tests shall apply to all application quantities smaller or equal to the
application quantity tested.

The ETA shall state the reaction to fire class and specify the substrate material and the quantity of adhesive
which has been used for the classification test, expressed in mm3/m?2 (volume of adhesive per area of
cladding).

©EOTA
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2.2.3 Content, emissions and/or release of dangerous substances
2.2.3.1 General

The performance of the adhesive or adhesive kit related to the emissions and/or release and, where
appropriate, the content of dangerous substances shall be assessed on the basis of the information provided by

the manufacturer3, after identifying the release scenarios, taking into account the intended use(s) of the
product and the Member States where the manufacturer intends his product to be made available on the
market.

As the product is to be used in conjunction with cladding external to the building, applied on the side of the
claddings not directly exposed to rain but which could be leached by rain, the identified intended release
scenario for this product and intended use with respect to dangerous substances is ‘product with indirect
contact to soil, ground- and surface water’ (S/W2).

2.2.3.2 Leachable substances

The performance of the adhesive or adhesive kit concerning leachable substances shall be assessed by
performing a leaching test with subsequent eluate analysis, in duplicate. Leaching tests of the adhesive or
adhesive kit shall be conducted in accordance with EN 16637-2. The leachant shall be pH-neutral
demineralised water and the ratio of liquid volume to surface area shall be (80 + 10) I/m2.

Test specimen shall be prepared in accordance with EN 16637-2.
In eluates of "6 hours" and/or "64 days", the following biological tests shall be conducted:

— Acute toxicity test with Daphnia magna Straus in accordance with EN ISO 6341;
— Toxicity test with algae in accordance with EN ISO 15799;
— Luminescent bacteria test in accordance with EN ISO 11348-1, EN ISO 11348-2 or EN 1SO 11348-3.

For each biological test, EC20-values shall be determined for dilution ratios 1:2, 1:4, 1:6, 1:8 and 1:16.

If the parameter TOC is higher than 10 mg/l, the following biological tests shall be conducted with the
eluates of "6 hours" and/or "64 days" eluates: Biological degradation in accordance with OECD Test
Guideline 301, parts A, B or E.

Determined toxicity in biological tests shall be expressed as EC20-values for each dilution ratio. Maximum
determined biological degradability shall be expressed as "...% within ...hours/days". The respective test
methods for analysis shall be indicated in the ETA.

2.2.4 Initial mechanical resistance of the glued connexion

2.2.4.1 Tensile stress and elongation at normal temperature (NT)

Tensile stress and elongation after (24 + 4) hours conditioning at normal temperature, NT: (23 + 2) °C and
(50 + 5) % RH shall be tested in accordance with the method indicated in clause A.1.

3 The manufacturer may be asked to provide to the TAB the REACH related information, which shall accompany

the DoP with (c.f. Article 6(5) of Regulation (EU) No 305/2011).

The manufacturer is not obliged to:

— provide the chemical constitution and composition of the product (or of constituents of the product) to the TAB,
or

— provide a written declaration to the TAB stating whether the product (or constituents of the product) contain(s)
substances which are classified as dangerous according to Directive 67/548/EEC and Regulation
(EC) No 1272/2008 and listed in the "Indicative list on dangerous substances" of the SGDS, taking into account
the installation conditions of the construction product and the release scenarios resulting from there.

Any information provided by the manufacturer regarding the chemical composition of the products may not be

distributed to EOTA to other TABs or beyond.

©EOTA
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Normal temperature conditioning is indicated in clause A.2.

For each set of adhesive bead dimensions tested, the following data shall be stated in the ETA:

- The arithmetic average value Oumnt [in MPa] and the characteristic value Oucnt [in MPQ] in
accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gumnr [in %] of the elongation at adhesive rupture.

- Arithmetic average value Crmnr [in %] of the cohesive rupture area of the adhesive.
Tensile stress and elongation values are to be used for the following characteristics:
- Tensile stress and elongation at high temperature (HT) and low temperature (LT). See clause 2.2.5.1.
- Tensile stress after ageing under high temperature and high humidity (HT+HRH). See clause 2.2.5.2.
- Tensile stress after immersion in water (H20). See clause 2.2.5.3.
- Tensile stress after ageing under high humidity and NaCl atmosphere (HRH+NaCl). See clause 2.2.5.4.
- Tensile stress after ageing under high humidity and SO2 atmosphere (HRH+SO3). See clause 2.2.5.5.
- Tensile stress after cyclic tensile loads (CTL). See clause 2.2.5.6.
- Tensile stress after cyclic shear loads (CSL). See clause 2.2.5.7.

- Tear resistance (TR). See clause 2.2.5.9.

2.2.4.2 Shear stress and shear displacement at normal temperature (NT)

Shear stress and elongation after (24 = 4) hours conditioning at normal temperature, NT: (23 + 2) °C and
(50 £ 5) % RH shall be assessed in accordance with the methods in clause A.11.

Normal temperature conditioning is indicated in clause A.2.

For each set of adhesive bead dimensions tested, the following data shall be stated in the ETA:

- The arithmetic average value Tumnt [in MPa] and the characteristic value Tucnt [in MPa] in
accordance with equation (C.1) of the shear stress at adhesive rupture.

- The arithmetic average value of the maximum shear displacement dsymnt [in mm] at adhesive
rupture.

- Arithmetic average value Crmnt [in %] of the cohesive rupture area of the adhesive.

2.25 Residual mechanical resistance of the glued connexion

2.2.5.1 Tensile stress and elongation at high temperature (HT) and low temperature (LT)

Tensile stress and elongation after conditioning at high and low temperature shall be tested in accordance
with the method indicated in clause A.1.

High and low temperature conditioning is indicated in clause A.3.

For each temperature considered in the test series, the following data shall be stated in the ETA:

- The arithmetic average value Oumnt and Oum,.T [in MPa] and the characteristic value Oucnr and
Ouc,LT [in MPa] in accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gumnt and gumt [in %] of the elongation at adhesive rupture.
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- Ratio as the division between the results after high temperature (HT) and after normal temperature
(NT) (see clause 2.2.4.1).

- Ratio as the division between the results after low temperature (LT) and after normal temperature
(NT) (see clause 2.2.4.1).

- Arithmetic average value Crmunt and Crm.t [in %] of the cohesive rupture area of the adhesive.

2.2.5.2 Tensile stress after ageing under high temperature and high humidity (HT+HRH)

Tensile stress and elongation after medium term conditioning at high temperature and high humidity shall
be tested in accordance with the method indicated in clause A.1.

Medium term conditioning at high temperature and high humidity is indicated in clause A.4.

The following data shall be stated in the ETA:

- The arithmetic average value OumHT+HrH [in MPa] and the characteristic value Oy,cHT+HRH [iN MPa]
in accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gumHT+HRH [iN %] Of the elongation at adhesive rupture.

- Ratio as the division between the results after high temperature and high humidity (HT+HRH) and
after normal temperature (NT) (see clause 2.2.4.1).

- Arithmetic average value Crmn1+HrH [in %] Of the cohesive rupture area of the adhesive.

2.2.5.3 Tensile stress after immersion in water (H20)

Tensile stress and elongation after immersion in water shall be tested in accordance with the method
indicated in clause A.1.

Immersion in water conditioning is indicated in clause A.5.

The following data shall be stated in the ETA:

- The arithmetic average value Oumnzo [in MPa] and the characteristic value OucHzo [in MPa] in
accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gum 20 [in %] of the elongation at adhesive rupture.

- Ratio as the division between the results after immersion in water (H20) and after normal
temperature (NT) (see clause 2.2.4.1).

- Arithmetic average value CrmHzo [in %] of the cohesive rupture area of the adhesive.

2.2.5.4 Tensile stress after ageing under high humidity and NaCl atmosphere (HRH+NacCl)

Tensile stress and elongation after ageing under high humidity and NaCl atmosphere shall be tested in
accordance with the method indicated in clause A.1.

High humidity and NaCl atmosphere ageing is indicated in clause A.6.

The following data shall be stated in the ETA:

- The arithmetic average value OumHrH+Nact [in MPa] and the characteristic value Ou,c HrH+Nacl [IN
MPa] in accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gumHru+Naci [in %] of the elongation at adhesive rupture.
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- Ratio as the division between the results after high humidity and NaCl (HRH+NaCl) and after
normal temperature (NT) (see clause 2.2.4.1).

- Arithmetic average value CrmHrH+nact [iN %] of the cohesive rupture area of the adhesive.

2.2.5.,5 Tensile stress after ageing under high humidity and SOz atmosphere (HRH+SO>)

Tensile stress and elongation after ageing under high humidity and SOz atmosphere shall be tested in
accordance with the method indicated in clause A.1.

High humidity and SO2 atmosphere ageing is indicated in clause A.7.

The following data shall be stated in the ETA:

- The arithmetic average value Oum HrH+so2 [in MPa] and the characteristic value Ou,c HrH+s02 [in MPa]
in accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gumHrH+soz [in %] of the elongation at adhesive rupture.

- Ratio as the division between the results after high humidity and SOz atmosphere (HRH+SO2) and
after normal temperature (NT) (see clause 2.2.4.1).

- Arithmetic average value Crmnru+soz [in %] of the cohesive rupture area of the adhesive.

2.2.5.6 Tensile stress after cyclic tensile loads (CTL)

Tensile stress and elongation after cyclic tensile loads shall be tested in accordance with the method
indicated in clause A.1.

Cyclic tensile loads ageing is indicated in clause A.8.

The following data shall be stated in the ETA:

- The arithmetic average value OumctL [in MPa] and the characteristic value Ouc.cTL [in MPa] in
accordance with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gum,cL [in %] of the elongation at adhesive rupture.

- Ratio as the division between the results after cyclic tensile loads (CTL) and after normal
temperature (NT) (see clause 2.2.4.1).

- Arithmetic average value CrmcTL [in %] of the cohesive rupture area of the adhesive.

- The maximum number of cycles considered in the test: 5000 cycles (reference test) or 10000 cycles
(optional test).

- Reference tensile stress Oret [in MPa] considered in the assessment for cyclic loading.

- Description if any damage occurs in the glued connexion after each group of cycles (100, 250,
5000 and, optionally 10000 times).

2.2.5.7 Tensile stress after cyclic shear loads (CSL)

Tensile stress and elongation after cyclic shear loads shall be tested in accordance with the method
indicated in clause A.1.

Cyclic shear loads ageing is indicated in clause A.9.

The following data shall be stated in the ETA:
©EOTA



European Assessment Document — EAD 250005-00-0606 16/46

The arithmetic average value OumcsL [in MPa] and the characteristic value OuccsL [in MPa] in
accordance with equation (C.1) of the tensile stress at adhesive rupture.

The arithmetic average value gum.csL [in %] of the elongation at adhesive rupture.

Ratio as the division between the results after cyclic shear loads (CSL) and after normal
temperature (NT) (see clause 2.2.4.1).

Arithmetic average value Crm.csL [in %] of the cohesive rupture area of the adhesive.
Arithmetic average value of the stabilization of the load Stm [in %]. See clause A.9.
Reference shear displacement dsref [in mm] considered in the assessment for cyclic loading.

Description if any damage occurs in the glued connexion after all cycles.

2.2.5.8 Shear creep and climatic ageing

Shear creep at high temperature and high humidity shall be tested in accordance with the method indicated
in clause A.12.

The following data shall be stated in the ETA:

The arithmetic average value dsim [in mm] and the characteristic value dsic [in mm] of the
displacement after (168 + 4) hours.

The arithmetic average value dszm [in mm] and the characteristic value dszc [in mm] of the
displacement after (1004 + 4) hours.

The arithmetic average value Sw,m [in mm] and the characteristic value Sw.c [in mm] of the
stabilisation of vertical displacement.

Reference shear stress Tret [in MPa] and the dead load FspL [in N] considered in the assessment.

Description if any damage occurs in the glued connexion after the test.

2.2.5.9 Tear resistance (TR)

Tensile stress and elongation after an incision or cutting in the adhesive bead shall be tested in accordance
with the method indicated in clause A.1.

Incision or cutting in the adhesive bead is indicated in clause A.10.

The following data shall be stated in the ETA:

©EOTA

The arithmetic average value Oumr [in MPa] and the characteristic value Oumr [in MPa] in
accordance with equation (C.1) of the tensile stress at adhesive rupture.

The arithmetic average value gum1r [in %] of the elongation at adhesive rupture.

Ratio as thedivision between the results after tear resistance (TR) and after normal temperature
(NT) (see clause 2.2.4.1).

Arithmetic average value Crm1r [in %] of the cohesive rupture area of the adhesive.
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3 ASSESSMENT AND VERIFICATION OF CONSTANCY OF PERFORMANCE
3.1 System(s) of assessment and verification of constancy of performance to
be applied

For the products covered by this EAD the applicable European legal act is Commission Decision
1999/470/EC, as amended by Commission Decision 2001/596/EC.

The applicable AVCP system is 2+ for any use except for uses subject to regulations on reaction to fire.

For uses subject to regulations on reaction to fire the applicable AVCP systems regarding reaction to fire
are 1, or 3, or 4 depending on the conditions defined in the said Decision.
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3.2

Tasks of the manufacturer

18/46

The cornerstones of the actions to be undertaken by the manufacturer of the product in the procedure of
assessment and verification of constancy of performance are laid down in Table 3.2.1.

The manufacturer (regarding the components he buys from the market with DoP) shall take into account
the Declaration of Performance issued by the manufacturer of that component. No retesting is necessary.

Table 3.2.1 Control plan for the manufacturer; cornerstones
Subject/type of | Test or control method Criteria, Minimum Minimum
Nr . : number of frequency of
control 0) if any .
samples control (ii
Factory production control (FPC)
[including testing of samples taken at the factory in accordance with a prescribed test plan]
Adhesives and adhesive Kits
. Documentation . .
Reception of : : Conformity with i .
1 materials accompanying delivery, purchase order Each delivery
supplier certificates/report
Primers
. Accordingto | According to According to
2 | Colour Visual check Control Plan Control Plan Control Plan
In accordance with EN . . .
3 | Density 1SO 1183-1 or EN 1SO According to | According to According to
2811-1 Control Plan Control Plan Control Plan
. . . According to | According to According to
4 | Viscosity According to Control Plan Control Plan Control Plan Control Plan
Finished adhesive
Fehler! Verweisquelle . . . .
5 | Organic content konnte nicht gefunden Accordingto | According to | As defined in the
Control Plan Control Plan control plan
werden.
. Accordingto | Accordingto| At least once
6 | Shrinkage (i) 3.4.2 Control Plan Control Plan each 5 years
Gas inclusion (for Accordingto | Accordingto| At least once
7 |two-component 3.43
. Control Plan | Control Plan each 5 years
adhesives)
8 Effect of materials 3.4.4 Accordingto | According to According to
in contact o Control Plan Control Plan Control Plan
. . Once per batch
o Accordingto | According to
9 | Specific mass (iii) 3.4.5 Control Plan Control Plan or day _of
production
. . Once per batch
10 | Elastic modulus (ii) 3.4.6 According to | According to | o 0 o
Control Plan Control Plan .
production
. . Once per batch
11 | Flow resistance (iii) 3.4.7 According to | According to or day of
Control Plan Control Plan .
production
. . Once per batch
According to | According to
12 | Hardness (iii) 3.4.8 Control Plan Control Plan or day _of
production
13 | Colour EN ISO/CIE 11664-4 or Accordingto | According to On%? ggr %?tCh
ISO 4660 Control Plan Control Plan Y
production
PCS value (for Test in accordance with Accordingto | According to According to
14 |class B to D) ENISO 1716 Control Plan Control Plan Control Plan
Mechanical At least once
15 characteristics of 2941and 2242 Accordingto | According to each 5 years and
the glued Control Plan Control Plan i)
connexion
Accordingto | According to According to
16 | Peel test Annex D Control Plan Control Plan Control Plan
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Subject/type of | Test or control method Criteria, Minimum Minimum

Nr . : number of frequency of
control 0) if any .
samples control (ii)

(i) Alternative, similar test methods, with alternative number of samples and criteria, may be used as long
as the characteristic is appropriately being controlled. Details are to be specified in the control plan.

(i) Deviations from the given cornerstones (higher or lower frequencies) shall be agreed between
manufacturer and TAB and laid down in the Control Plan case by case depending on the type of
production process, the variation in the volume produced and the production process control.

(iii) Indirect test for mechanical characteristics of glued connexion.

(iv) When a change in the adhesive properties indicated as (iii) is appreciated.

3.3 Tasks of the notified body

The cornerstones of the actions to be undertaken by the notified body in the procedure of assessment and
verification of constancy of performance for adhesives or adhesive kits are laid down in Table 3.3.1.

The intervention of the notified body for reaction to fire is only necessary for products/materials for which a
clearly identifiable stage in the production process results in an improvement of the reaction to fire

classification (e.g., an addition of fire retardants or a limiting of organic material).

Table 3.3.1 Control plan for the notified body: cornerstones
Test or control Criteria Minimum Minimum
Nr | Subject/type of control : ' number of frequency of
method if any
samples control

The Notified Body will
ascertain that the factory
production control with the
staff and equipment are
suitable to ensure a
continuous and orderly
manufacturing of the
adhesive or adhesive Kit.

Continuous surveillance,

The Notified Body will
ascertain that the system of
factory production control
and the specified
manufacturing process are
maintained taking account of
the control plan.

Verification of the
complete FPC as
described in the
control plan
agreed between
the TAB and the
manufacturer

Verification of the
controls carried
out by the
manufacturer as
described in the
control plan
agreed between
the TAB and the
manufacturer with
reference to the
raw materials, to

the process and to

the product as
indicated in Table
3.2.1

Initial inspection of the manufacturing plant and of factor

According to
Control plan

According to
Control plan

According to
Control plan

assessment and evaluation of factory production

According to
Control plan

y production control

When starting
the production
or a new line

control

At least once a
year
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The intervention of the notified body under AVCP system 1 is only necessary for reaction to fire for
products/materials for which a clearly identifiable stage in the production process results in an improvement
of the reaction to fire classification (e.g., an addition of fire retardants or a limiting of organic material).

In this case the cornerstones of the actions to be undertaken by the notified body under AVCP system 1
are laid down in Table 3.3.2.

Table 3.3.2 Control plan for the notified body; cornerstones
Test or control Criteria Minimum Minimum
No | Subject/type of control : ' number of | frequency of
method if any
samples control

Initial inspection of the manufacturing plant and of factory production control carried out by the

manufacturer regarding the constancy of performance related to reaction to fire

consider especially the
clearly identifiable stage in
the production process
which results in an
improvement of the
reaction to fire
classification (e.g., an
addition of fire-retardants
or a limiting of organic
material).

1 Where the intervention of Verification of the | As defined in | As defined in | When starting
the Notified Body is complete FPC as the control the control | the production
necessary only because described in the plan agreed plan agreed | or a new line
the conditions for the control plan agreed | betweenthe | between the
applicability of system 1 between the TAB TAB and the | TAB and the
are fulfilled for reaction to and the manufacturer | manufacturer
fire, the notified body will manufacturer

Continuous surveillance, assessment and evaluation of factory production control carried out by

the manufacturer regarding the constancy of performance related to reaction to fire

reaction to fire are fulfilled,
the notified body will
consider especially the
clearly identifiable stage in
the production process
which results in an
improvement of the
reaction to fire
classification (e.g., an
addition of fire-retardants
or a limiting of organic
material)

and the
manufacturer with
reference to the raw
materials, to the
process and to the
product as indicated
in Table 3.2.1

2 Where the intervention of Verification of the | As defined in | As defined in 2lyear
the Notified Body is controls carried out the control the control
necessary only because | by the manufacturer | plan agreed plan agreed
the conditions for the as described in the | between the | between the
applicability of system 1 in | control plan agreed | TAB and the | TAB and the
the Decisions regarding between the TAB | manufacturer | manufacturer
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3.4 Special methods of control and testing used for the assessment and
verification of constancy of performance

34.1 Organic content

The organic content shall be used as an indicator of the consistency of the composition of the end product
and as an indirect characteristic related to reaction to fire, when applicable.

The organic content shall be determined through determination of weight loss after thermal decomposition
or thermogravimetry.

3.4.1.1 Weight loss after thermal decomposition

For products which are inorganic, i.e., products containing a low percentage of organic compounds, the
test method shall be in accordance with EN 13820.

For products which are organic, the test method shall be in accordance with EN ISO 3451-1.

3.4.1.2 Thermogravimetry

The test method shall be in accordance with EN ISO 11358-1. Losses shall be quantified as a function of
an even temperature increase.

The result of the test, comprising the thermogravimetric curve and the conditions under which the curve
has been established, shall be recorded.

3.4.2 Shrinkage

The aim of this test is to assess the degree of shrinkage of the adhesive to limit the initial stresses in the
bead.

The test shall be performed on three specimens in accordance with EN 1SO 10563.

The change in mass and in volume, calculated in accordance with EN ISO 10563 shall be recorded.

3.4.3 Gas inclusion

This test is only relevant for two-component adhesives.

One test piece with a float glass upper face shall be prepared. The adhesive shall completely fill the space
created between the glass, backer rod and the aluminium, without any air pockets (see Figure 3.4.3.1).

The test specimen shall be stored at a temperature of (23 = 2) °C and at a relative humidity of (50 + 5) %
for (21 + 1) days. The test specimen shall be checked visually every (7 + 1) days. Generation of gas bubbles
and their rate of growth shall be recorded.
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Key:

1-  Aluminium profile

2- Backer rod made of a chemically compatible closed cells foam
3- Adhesive

4- Glass

Figure 3.4.3.1 — Specimen for gas inclusion test

No bubbles shall be observed with the naked eye for validating adhesive production.

3.4.4 Effects of materials in contact test

The stability of the glued connexion may be affected by chemical incompatibility between the adhesive and
other materials (e.g., adhesive-tape materials).

Test specimens shall be prepared according to the MPII. It shall be performed one test for each different
adhesive-tape material and pre-treatment component material intended to be used with the adhesive or
adhesive kit.

Five test specimens Type | or Type Il in accordance with Figures A.1.1.1 and A.1.1.2 shall be prepared.

Figure 3.4.2.1 shows one example, using a bond breaker for a test specimen Type |.

Bond breaker

Adjacent material

Adhesive
bead

Figure 3.4.4.1 — Example of type | test specimen for compatibility test with bond breaker

The test pieces shall be conditioned for (1000 £ 4) hours at (60 £ 2) °C and (85 £ 5) % relative humidity.
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The specimens shall be removed from the climatic chamber and conditioned for (24 +4) hours at
(23 £ 2) °C and (50 = 5) % relative humidity.

The five specimens shall be subjected to the tensile test in accordance with clause 2.2.4.1. Tensile stress
and elongation after the conditioning shall be tested in accordance with the method indicated in clause A.1.

The following data shall be recorded:

- The arithmetic average value Oum, [in MPa] and the characteristic value Ouc [in MPa] in accordance
with equation (C.1) of the tensile stress at adhesive rupture.

- The arithmetic average value gum [in %] of the elongation at adhesive rupture.

- Ratio as the division between the results after the conditioning and after normal temperature (NT)
(see clause 2.2.4.1).

- Arithmetic average value Crm, [in %] of the cohesive rupture area of the adhesive.
The adjacent material shall be removed so that the result refers to the adhesion between the adhesive and
the adhesion-surfaces. If the adhesive and the adjacent material cannot be separated without damage,
additional five test specimens shall be prepared and tested in tension at the initial state.

During the conditioning (1000 £ 4) hours, the specimens shall be examined with normal corrected vision
every 14 days in order to note any changes in colour. No discolouration shall be allowed.

3.45 Specific mass

The specific mass shall be determined on three specimens in accordance with EN ISO 1183-1.

3.4.6 Elastic modulus

The elastic modulus shall be determined on five specimens, using a test procedure in accordance with EN
ISO 527-3.

Each specimen shall be prepared as type-5 test piece in accordance with EN ISO 527-3, with all the test
pieces having a thickness of (2,2 + 0,2) mm.

The tensile-testing machine shall maintain a speed of (5 + 1) mm/min.

The elastic modulus shall be expressed either tangent or secant to the origin. In the case of secant to the
origin, the boundaries of the curve defining the elastic modulus (deformation, stress (e1, o1), (g2, 2)) shall
also be recorded.

3.4.7 Flow resistance

The flow resistance shall be determined in accordance with EN ISO 7390, using method A (vertical position
of the test specimens) and the test temperature of 70 °C.

3.4.8 Hardness
The shore A hardness shall be determined in accordance with EN 1SO 868.
The measurement shall be carried out on three test pieces after full polymerisation, i.e.:

e After (28 = 1) days for single-component adhesives
e After (7 + 1) days for two-component adhesives
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ANNEX A:  GLUED CONNEXION MECHANICAL RESISTANCE TESTS

This annex contains the following information:
1) Assessment test methods:
= Tensile stress and elongation test (see clause A.1).
= Shear stress and shear displacement test (see clause A.11).
= Shear creep test (see clause A.12).
2) Conditioning methods:
= Normal temperature (NT) conditioning (see clause A.2).
» High temperature (HT) and low temperature (LT) conditioning (see clause A.3).
= High temperature and high humidity (HT+HRH) ageing (see clause A.4).
= Immersion in water (H20) (see clause A.5).
= High humidity and NaCl atmosphere (HRH+NaCl) ageing (see clause A.6).
»= High humidity and SO. atmosphere (HRH+SO3) ageing (see clause A.7).
= Cyclic tensile loads (CTL) ageing (see clause A.8).
= Cyclic shear loads (CSL) ageing (see clause A.9).
= Tear resistance (TR) (see clause A.10).
3) Criteria to reduce the number of tests for different adhesion-surface materials:

= Tests to confirm the mechanical performance obtained from representative materials
(see clause A.13).

A.l Tensile stress and elongation test

The aim of this test is to obtain the tensile stress and elongation at rupture of the adhesive when a tensile
strength is acting on the glued connexion.

All Test specimens

Test specimens shall be prepared in accordance with one of the configurations given in Figure A.1.1.1
(Type I) and Figure A.1.1.2 (Type Il) depending on the test equipment available in the laboratory. For test
specimen configuration Type |, the test equipment is clamped by perpendicular tools while for the test
specimens Type Il the test equipment is clamped by parallel tools. Both configurations of test specimens
are equivalent because the adhesive bead dimensions are identical. Test specimens shall be prepared
according to the MPII, i.e., by applying adhesive beads with the specified width (b) and thickness (e) using
the corresponding pre-treatments (primer and cleaner), if any. The adhesive bead thickness shall be
controlled by means of non-bonded adhesive-tape with the same thickness, this adhesive-tape shall be
removed once the adhesive is cured.

The materials of the two pieces to be glued shall be representative of the cladding element and profile
materials. Representability shall be confirmed by one of the following options:

Option 1 (reference method): by using the actual materials of the bonded surfaces (substrates) to be
specified in the ETA.
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Option 2: by using representative materials. In this case, additional tests shall be carried out to confirm
the performance values for each cladding element material and profile material to be assessed.
See clause A.13.

When the MPII defines only one adhesive bead thickness (e) and only one adhesive bead width (b), one
set of test specimens shall be prepared using these values and the dimensions given in Figures A.1.1.1
and A.1.1.2. However, when the MPII defines a range of adhesive bead thickness or a range of adhesive
bead width or both, it shall be prepared, where relevant:

- One set of test specimens using the adhesive bead with the minimum thickness and minimum width.

- One set of test specimens using the adhesive bead with the maximum thickness and the maximum
width.

- One set of test specimens using the adhesive bead with the maximum thickness and the minimum
width.

- Onset of test specimens using the adhesive bead with the minimum thickness and the maximum width.

In addition, other sets of intermediate adhesive bead thicknesses or adhesive bead width may also be
tested.

The number of specimens in a set is defined in the corresponding test methods given in clauses A.2 to
A.10.

After curing, for each prepared test specimen the dimensions of the adhesive bead: length (1), width (b) and
thickness (e) shall be measured and recorded.

Adhesive of test specimens shall be cured considering the MPII or (30 + 2) days at (23 +2) °C and
(50 £ 5) % RH.

After curing, test specimens shall be prepared in accordance with the relevant tests (see clauses A.2 to
A.10).

Legend for the Figures A.1.1.1 & A.1.1.2:
P1 = Test specimen piece with adhesion-surface 1 (e.g., cladding element piece).
P2 = Test specimen piece with adhesion-surface 2 (e.g., metal frame piece).
b = Adhesive bead width.
| = Adhesive bead length and also length of the test specimen piece P1.
e = Adhesive bead thickness.
L = Length of the test specimen piece P2.
W = Width of the test specimen piece P1 or P2 accordingly.

w2
L
P2 [EREE— - f
‘ b7 "’ ‘ { d
s 7 F— Y P2
i i P1 F—i N J
w1 D
; — P1
1=50+2mm I=L=50%+2mm
L=75mm W =40 mm
W2=hb
W1 =40 mm
Figure A.1.1.1: Test specimen Type . Figure A.1.1.2: Test specimen Type Il
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A.l.2 Test procedure
After the relevant conditioning (see clauses A.2 to A.10) the test specimens shall be clamped rigidly to the

test machine and shall be subjected to tension until failure (see Figures A.1.2.1 & A.1.2.2) with a loading
speed of (5 £ 1) mm/min. Tensile strength-elongation curve shall be recorded.

From tensile strength-elongation curve, the following data shall be recorded:
- Tensile strength Fre%,i [in N] at elongations (€ = Ae/e) of 5 %, 10 %, 15 %, 20 % and 25 %.
- Tensile strength Frui [in N] and elongation at rupture gu,i [in %].
- Then, tensile stress Ou, [in MPa] shall be calculated from tensile strength Fru,i [in NJ:
Ou,i = Frui/ Ao [in MPa] (A.1.2.2)

where, Ay = area of the adhesive bead = | x b [in mm?].

- In addition, percentages of cohesive rupture of each test specimen shall be recorded.

. g
= L ma—

'» Fr IFT

Figure A.1.2.1: Tensile strength test (specimen Type I). Figure A.1.2.2: Tensile strength test (specimen Type Il).

A.2 Normal temperature (NT) conditioning

A minimum of ten specimens shall be tested.

Test specimens shall be prepared in accordance with clause A.1.1.

After cured, test specimens shall be conditioned for (24 + 4) hours at:
- Normal temperature, NT: (23 £ 2) °C and (50 + 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

A.3 High temperature (HT) and low temperature (LT) conditioning

A minimum of five specimens shall be tested for each temperature (HT and LT).
Test specimens shall be prepared in accordance with clause A.1.1.
After cured, test specimens shall be conditioned for (24 + 4) hours at:

- High temperature, HT: (+60 * 1) °C reference temperature, or (+80 * 1) °C.

- Low temperature, LT: (-20 + 1) °C reference temperature, or (-40 + 1) °C.
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At least, the reference high ((+60 + 1) °C) and low ((-20 £ 1) °C) temperatures shall be used for specimen
conditioning. Additionally, tests with more extreme conditioning temperatures ((+80+1) °C and
(-40 £ 1) °C) may be carried out.

The temperatures used in the test shall be specified in the ETA.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

A4 High temperature and high humidity ageing (HT+HRH)

A minimum of ten specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.1.1.

After curing, test specimens shall be conditioned for (1004 £ 4) hours in a climatic chamber at (60 + 2) °C
and (85 = 2) % RH.

After the conditioning time, test specimens shall be removed from climatic chamber and conditioned for
(24 = 4) hours at (23 £ 2) °C and (50 + 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

A5 Immersion in water (H20)

A minimum of three specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.1.1.
After cured, test specimens shall be immersed in water for 7 days (one week) at ambient temperature.

After the immersion time, test specimens shall be removed from water and conditioned for
(24 + 4) hours at (23 + 2) °C and (50 £ 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

A.6 High humidity and NaCl atmosphere (HRH+NaCl) ageing

A minimum of ten specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.1.1.

After cured, test specimens shall be conditioned in accordance with EN ISO 9227 for NSS (Neutral Salt
Spray) atmosphere. The NSS atmosphere shall be maintained for (480 + 2) hours in a climatic chamber.

After the conditioning time, test specimens shall be removed from climatic chamber and conditioned for
(24 £ 4) hours at (23 £ 2) °C and (50 £ 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.
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A7 High humidity and SOz atmosphere (HRH+SO2) ageing

A minimum of ten specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.1.1.

After cured, test specimens shall be conditioned in accordance with EN 1SO 22479 Table 2 for test method
B with an atmosphere of 0,20 litres of SO2. The number of cycles shall be 20.

After the cycles, test specimens shall be removed from climatic chamber and conditioned for (24 + 4) hours
at (23 £ 2) °C and (50 £ 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

A.8 Cyclic tensile loads (CTL) ageing

A minimum of ten specimens shall be tested.

Test specimens shall be prepared in accordance with clause A.1.1.

After cured, test specimens shall be conditioned for (24 + 4) hours at (23 + 2) °C and (50 £ 5) % RH.

After initial conditioning, test specimens shall be subjected to all the repetitive tensile loads with a cycle
time 6 to 8 seconds (see Figure A.8.1) as follows:

= 100 times from 0,1:Oref t0 1,0:Oret.

= 250 times from 0,1:Ovef t0 0,8 Oret.

= 5000 times from 0,1-Ovef t0 0,6 Orer.

=  Optionally, in addition to the previous cyclic loadings: 10000 times from 0,1:Oret to 0,6-Orer.
Where:

- Oref = reference tensile stress [in MPa], see clause B.1.

- t1 = duration of the peak load; t2 = rest time; t3 = total time of the cycle (see Figure A.8.1).

- After each group of cycles (100, 250, 5000 and, optionally 10000 times), the glued connexion shall
be visually inspected recording any damage such as cracking, loss of adhesion or visual
deformation of adhesive bead cross-section form.

After the cycles, test specimens shall be conditioned for (24 + 4) hours at (23 £ 2) °C and (50 + 5) % RH.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.
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A

O] |22
[MPa] FJ____E+

t1 = duration of the peak load.
t2 = rest time.
tz = total time of the cycle.

—>
225y time

Figure A.8.1: Tensile cyclic loads test.

A9 Cyclic shear loads (CSL) ageing

A minimum of ten specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.1.1.
After cured, test specimens shall be conditioned for (24 + 4) hours at (23 + 2) °C and (50 £ 5) % RH.

After initial conditioning, test specimens shall be subjected to 500 shear loading cycles between
0 mm (unloading) to 2 x dsref (See Figure A.9.1) with a loading speed (5 + 1) mm/min.

Where:
- dsref = reference shear displacement [in mm], see clause B.3.
- The maximum strength Fs; [in N] at the end of each cycle shall be recorded.

- After all cycles, the glued connexion shall be visually inspected recording any damage such as
cracking, loss of adhesion or visual deformation of adhesive bead cross-section form.

After the cycles, test specimens shall be conditioned for (24 £ 4) hours at (23 + 2) °C and (50 = 5) % RH.
Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

In addition, stabilization of the load Sim shall be calculated as follows:

Stm=(Fs1—Fs2)/Fs1 [in %] (A9.1)
With:

Fs1= (Fsamin + Fsamax) / 2 [in N] (A.9.2)
and

Fs2 = (Fsz2min + Fszmax) / 2 [in N] (A.9.3)
Where:

Fsimin = The minimum strength at 2 x dsrer displacement of the strength recorded between the 10t and
110t cycles.

Fsimax = The maximum strength at 2 x dsret displacement of the strength recorded between the 10" and
110" cycles.
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Fs2min = The minimum strength at 2 x dsrer displacement of the strength recorded between the 400" and
500t cycles.

Fs2max = The maximum strength at 2 x dsrer displacement of the strength recorded between the 400" and
500t cycles.

2 % dsref

1 Fei

Figure A.9.1: Shear cyclic loads ageing.

A.10 Tear resistance (TR)

The aim of this test is to establish the mode of propagation of a cut in the adhesive bead.

A minimum of five specimens shall be tested.

Test specimens shall be prepared in accordance with clause A.1.1.

After cured, test specimens shall be conditioned for (24 + 4) hours at (23 + 2) °C and (50 * 5) % RH.

After initial conditioning, test specimens shall be cut by means of a knife or a cutter blade at the end of the
adhesive bead in the middle of the bead thickness (see Figure A.10.1). The length of each incision shall be

10 % of total bead length. Incisions shall be clean, without removal of material.

Then, they shall be subjected to the tensile test in accordance with clause A.1.2.

e Dimensions in accordance with Figure A.1.1.1 where j = 0,10 x
|

Figure A.10.1: Tear resistance specimen.

A.ll Shear stress and shear displacement test

The aim of this test is to obtain the shear stress and deformation at rupture of the adhesive when a shear
strength is acting on the glued connexion.

A.11.1 Test specimens
Test specimens shall be prepared in accordance with Figure A.1.1.1. Test specimens shall be prepared

according to the MPII, i.e., by applying adhesive beads with the specified width (b) and thickness (e) using
the corresponding pre-treatments (primer and cleaner), if any. The adhesive bead thickness shall be
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controlled by means of non-bonded adhesive-tape with the same thickness; this adhesive-tape shall be
removed once the adhesive is cured.

The materials of two pieces to be glued shall be representative of the cladding element and profile materials.
Representability shall be confirmed by one of the following options:

Option 1 (reference method): by using the actual materials of the bonded surfaces (substrates) to be
specified in the ETA.

Option 2: by using representative materials. In this case, additional tests shall be carried out to confirm
the performance values for each cladding element material and profile material to be assessed.
See clause A.13.

When the MPII defines only one adhesive bead thickness (e) and only one adhesive bead width (b), one
set of test specimens shall be prepared using these values and the dimensions given in Figure A.11.1.1.
However, when the MPII defines a range of adhesive bead thickness or a range of adhesive bead width or
both, it shall be prepared, where relevant:

- One set of test specimens using the adhesive bead with the minimum thickness and minimum width.

- One set of test specimens using the adhesive bead with the maximum thickness and the maximum
width.

- One set of test specimens using the adhesive bead with the maximum thickness and the minimum
width.

- Onset of test specimens using the adhesive bead with the minimum thickness and the maximum width.

In addition, other sets of intermediate adhesive bead thicknesses or adhesive bead width may also be
tested.

The number of specimens in a set is defined in the corresponding test method given in clause A.2.

After curing, for each prepared test specimen the dimensions of the adhesive bead: length (1), width (b) and
thickness (e) shall be measured and recorded.

Adhesive of test specimens shall be cured considering the MPIl or (28 + 1) days at (23 +2) °C and
(50 £ 5) % RH.

1 ® P1 d-
"
r Legend:
& I P2 P1 = Test specimen piece with adhesion-surface 1
| g (e.g., cladding element piece).

P2 = Test specimen piece with adhesion-surface 2
Fsu (e.g., metal frame piece).
' b = Adhesive bead width.

( | = Adhesive bead length and width of the test specimen
pieces P1 & P2.

e = Adhesive bead thickness.

L = Length of the test specimen pieces P1 & P2.
W = Width of the test specimen pieces P1 & P2.
ds; = Shear load displacement.

Figure A.11.1.1: Shear strength test.

| =W=>30mm
L >50 mm
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A.11.2 Test procedure

A minimum of ten specimens shall be tested.

After initial conditioning the test specimens shall be subjected to a uniformly applied shear strength until
failure (see Figure A.11.1.1) with a loading speed of (5 £ 1) mm/min. Shear strength-displacement curve
shall be recorded.

From shear strength-displacement curve, the following data shall be extracted:

- Shear strength Fsu, [in N] and shear displacement dsy, [in mm] at rupture.
- Shear stress 7u,i [in MPa] at rupture shall be calculated from ultimate shear strength Fsu, [in N]:

Tui = Fsu,i/ Ab [in MPa] (A.11.2.2)
where, Ab = area of the adhesive bead = | x b [in mm?].

- In addition, percentages of cohesive rupture of each test specimen shall be recorded.

A.12 Shear creep test

The aim of this test is to assess the resistance of the adhesive bead creep under the combined effect of
water vapour, heat and a dead load.

A minimum of ten specimens shall be tested.
Test specimens shall be prepared in accordance with clause A.11.1.
After cured, test specimens shall be conditioned for (24 + 4) hours at (23 + 2) °C and (50 * 5) % RH.

After initial conditioning, test specimens shall be subjected to a constant dead load Fs.o. [in N] (see Figure
A.12.1) for (1004 % 4) hours at (60 £ 2) °C and > 85 % RH. Condensation on the test specimens is allowed.

Dead load is calculated as follows:

FsoL =4 X Tref X Ab [in N] (A.12.1)

Where:

- Tretf [in MPa] = reference shear stress [in MPa], see clause B.2.

- Av = area of the adhesive bead = | x b [in mm?].
The following displacements shall be measured and recorded:

- Vertical displacement dsi,i [in mm] after (168 + 4) hours (7 days);

- Vertical displacement dsz, [in mm] after (1004 + 4) hours (42 days);
The stabilization of vertical displacement Sw,i [in mm] shall be calculated as follows:
Stw,i = ds1,i — ds2, (A.12.2)

At the end of the testing, the glued connexion shall be visually inspected recording any damage such as
cracking, loss of adhesion or visual deformation of adhesive bead cross-section form.
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P1

g o P2 Legend:
P1 = Test specimen piece with adhesion-surface 1
(e.g., metal frame piece).
P2 = Test specimen piece with adhesion-surface 2
* (e.g., cladding element piece).
b = Adhesive bead width.

| = Adhesive bead length and width of the test specimen
pieces P1 & P2.

[=W>30mm e = Adhesive bead thickness.
L_z 50 mm L = Length of the test specimen pieces P1 & P2.
W = Width of the test specimen pieces P1 & P2.
Figure A.12.1: Shear strength test.

k]

A.13 Tests to confirm the mechanical performance obtained from
representative materials

Mechanical resistance of the glued connexion depends exclusively on the mechanical resistance of the
adhesive when the adherence resistance between the adhesive and the adhesion-surface (cladding
element or profile) is greater than the cohesive resistance of the adhesive.

For this reason, it is possible to carry out the mechanical resistance tests using representative materials in
accordance with Option 2 given in clauses A.1.1 and A.11.1.

When this Option 2 is selected for carrying out the assessment, in order to confirm the mechanical
performance obtained from the representative materials, the peel test in accordance with Annex D: shall
be carried out on the actual substrate materials to be specified in the ETA.

For the purpose of the peel test, a cohesive rupture is defined when the test specimens’ average value is
greater than 90 % of the glued connexion area (b x I). In addition, when the number of test specimens is
ten or more, maximum two specimens’ values shall be lower than 90 % but greater than 85 % of the glued
connexion area. When the number of test specimens is lower than ten, only one specimen value shall be
lower than 90 % but greater than 85 % of the glued connexion area.

The values obtained from the peel test for each adhesion-surface material shall confirm the cohesive
rupture definition given in the paragraph above.

When these results do not occur, the cohesive rupture in the adhesive bead is not confirmed, therefore, all
the test to obtain the mechanical performance of the glued connexion shall be carried out with test
specimens in accordance with Option 1 given in clause A.1.1 or A.11.1.

©EOTA



European Assessment Document — EAD 250005-00-0606 36/46

ANNEX B: METHODS FOR OBTAINING THE REFERENCE VALUES FOR GLUED
CONNEXION

For glued connexion, the reference values Over, dsret and Trer Shall be determined prior to carry out the
mechanical tests described in clauses A.8, A.9 and A.12 respectively. The methods described in this annex
shall be used for obtaining these reference values for glued connexions.

B.1 Reference value for tensile stress and elongation

Reference value of tensile stress (Orer) is obtained from tensile stress and elongation test at normal
temperature (NT) (see clause 2.2.4.1).

One of following methods may be considered.

B.1.1 Method 1 (reference method) — From tensile stress-elongation test - extremity of
viscoelastic part

From the tensile stress-elongation curves at normal temperature (NT) recorded from the tensile stress test
(see clause 2.2.4.1 and clause A.2), the characteristic tensile stress O:,c shall be calculated from the

tensile strength values Frgw%, [in N] at elongations € =5 %, 10 %, 15 %, 20 % and 25 %.
O, = Frewi/ Ab [in MPa] (B.1.1.1)
where, A, = area of the adhesive bead = | x b [in mm?]

O:%.c is obtained from the individual values O:w%, in accordance with equation (C.1).

The couples (characteristic tensile stress O.%.c [in MPa], elongations € = Ae/e [in %] are the reference
points to build the tension stress—elongation characteristic curve (Og%,.c, €).

The viscoelastic part of the curve of the reference couples includes the maximum number of points for
which the linear regression coefficient is R = 0,99.

The extremity of the viscoelastic curve is determined and represented by the couple (O¢c im, €,im).
The reference tensile stress is defined as follows:

Ovref < Oeoclim / @ [in MPa] (B.1.1.2)

where:

O:%.clim = Tensile stress characteristic value at the limit of the viscoelastic field of the glued connexion.

€,im = elongation corresponding to the limit of the viscoelastic field of the glued connexion.

a = factor considering the reduction performance during service life due to fatigue effects, ageing
effects, exposure to critical environment and temperature effects. Reference value is a = 2,5.

If the reference value orer Obtained in accordance with this Method 1 is greater than the minimum
characteristic value of tensile stress obtained from each residual mechanical tests (see clauses 2.2.5.1 to
2.2.5.5), the reference value orer shall be corrected to be equal or lower than this minimum characteristic
value considering the residual mechanical tests.

Example:
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The values recorded during the tensile stress test in accordance with clause 2.2.4.1, the standard deviation

and the characteristic tensile stress by elongation steps 5 % are given in the following table.

Table B.1.1.1 Example of values recorded during the tensile test, the standard deviation, and
the characteristic stress by elongation steps 5 %.
Specimen number Tensile stress values for an elongation of
5% 10 % 15 % 20 % 25 %
1 0,198 0,305 0,42 0,48 0,56
2 0,22 0,325 0,425 0,513 0,569
3 0,25 0,37 0,42 0,522 0,58
4 0,217 0,34 0,418 0,496 0,552
5 0,21 0,33 0,41 0,5 0,54
6 0,212 0,341 0,415 0,495 0,554
7 0,237 0,356 0,428 0,508 0,566
8 0,225 0,366 0,41 0,512 0,55
9 0,23 0,353 0,4 0,502 0,558
10 0,204 0,34 0,43 0,49 0,53
O:%,m: Average 0,2203 0,3426 0,4176 0,5018 0,5559
S : standard
deviation 0,01492 0,018667 0,00872 0,01172 0,013612
K (10 specimens) 2,1 2,1 2,1 2,1 2,1
characteristic value
0,19 0,30 0,40 0,48 0,53
O:n.c
Where:

O:%.c = Om— K-S (see Annex C:)

A first attempt to define the viscoelastic field with a 5 points curve (from € =5 % to £ = 25 %) give the result

R = 0,989 that does not fulfil the criterion R > 0,99.

A second attempt to define the viscoelastic flied with a 4 points curve (from ¢ =5 % to € = 20 %) gives the

result R = 0,996 that fulfils the criterion R > 0,99.

0,60
0,40
0,20

0,00

5 points

" 0=1,7031-¢+0,1222
R2=0,9788

R=0,989
0% 5% 10% 15% 20%

—@— charac. val. oe,C

25% 30%

--------- Linear (charac. val. oe,C)

0,60
0,40
0,20
0,00

0%

4 points

e

5% 10%

20% 25%

—@— charac. val. oe,C

......... Linear (charac. val. oe,C)

=1,9255¢+0,1
R*=0,9929
R =0,996

30%

Figure B.1.1.1: Linear regression cases with 5 points (does not fulfil the criterion R > 0,99) and 4 points (fulfils the
criterion R > 0,99).

The reference tensile stress is then:

Oref = Occiim/a=0,48/2,5=0,19 MPa

Remarks:

= In the case where the curve with 4 points of reference would not answer to the linear regression
coefficient criteria, it is possible to build the curve with less points of reference.
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=  Where relevant, for increasing the accuracy, the curve of points may be built with elongation steps less
than 5 %.

B.1.2 Method 2 — Factor direct application
The reference tensile stress shall be calculated in accordance with:
Oref < Oucnt/a [in MPa] (B.1.2.1)
where:
OucNT = characteristic value of the rupture tensile stress at normal temperature, NT (see clause 2.2.4.1).

a = factor considering the reduction performance during service life due to fatigue effects, ageing
effects, exposure to critical environment and temperature effects. Default value is a = 4.

If the reference value orer Obtained in accordance with this Method 2 is greater than the minimum
characteristic value of tensile stress obtained from each residual mechanical tests (see clauses 2.2.5.1 to
2.2.5.5), the reference value orer shall be corrected to be equal or lower than this minimum characteristic
value considering the residual mechanical tests.

B.1.3 Method 3 — From tensile stress-elongation test - Intersection point (only applicable for
adhesive based on silicones)

Method in accordance with clause B.2.5.2.7 of EN 13022-2.

If the reference value orer Obtained in accordance with this Method 3 is greater than the minimum
characteristic value of tensile stress obtained from each residual mechanical tests (see clauses 2.2.5.1 to
2.2.5.5), the reference value orer shall be corrected to be equal or lower than this minimum characteristic
value considering the residual mechanical tests.

Example for B.2.5.2.7.1 of EN 13022-2:

Using the same values given in the example of method 1 but adding the initial point (0,0).

For 5 points (elongation until 25 %), 4 points (elongation until 20 %) and 3 points (elongation until 15 %)
the regression coefficient R does not fulfil the criterion R > 0,99.

For 2 points (elongation until 10 %), the regression coefficient R = 0,09901 fulfils the criterion. Linear
regression equation is: 0 = 3,0325-¢ + 0,0124.
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5 points

0,6

04
0s | e 0 = 2,0553¢ + 0,059
’ o R2=0,9542
R=0,977

0% 5% 10% 15% 20% 25%  30%

~—@— charac. val. ce,C

3 points
0,6
0,4
0 =2,6241-¢+ 0,026
0,2 R2=0,9738
R =0,987

0

0% 5% 10% 15% 20%  25%  30%

~—@— charac. val. ce,C

--------- Linear (charac. val. oe,C)
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4 points

0,6

0,4
0 =2,3291-¢+0,0408
R*=0,968
R=0,984

02 | e

0% 5% 10% 15% 20% 25% 30%

—@— charac. val. oe,C

--------- Linear (charac. val. oe,C)

2 points

0,6

0 =3,0325-¢+0,0124

2=0,9803
OK; R =0,990
0% 10% 20% 30%

~—@— charac. val. oe,C

--------- Linear (charac. val. oe,C)

Figure B.1.3.1: Linear regression cases with 5 points, 4 points, 3 points and 2 points.

The equation of the line parallel to linear regression which pass on the point (O = 0; € = 5%) is:

O =3,0325-¢ - 0,1516.

The intersection point is then calculated from tension stress-elongation curve and the parallel curve which

pass on the point (O = 0; € =5 %), see Figure D.1.3.2. Therefore: Ot = 0,50 MPa; &er = 21,5 %.

From here, clauses B.2.5.2.7.2 to B.2.5.2.7.4 of EN 13022-2 shall be applied.
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Intesection point

0,8 0=3,0325-¢+0,0124

0,6

‘“"}—:.2,0523-5 +0,0582

0,4
0,2
0
0% 5% 10% 15% 20% 25% 30%

-0,2
—@— Ec (R=0.99) Ec correg (t=0,e=0,05)
—@— charac. val. oe,C @® Int_point
--------- Linear (Ec (R =0.99)) Linear (Ec correg (t=0,e=0,05))

--------- Linear (charac. val. oe,C)

Figure B.1.3.2: Intersection point.

B.2 Reference value for shear stress

Reference value for shear stress (Trer) is obtained from shear stress and shear displacement test at normal
temperature, NT (see clause 2.2.4.2).

One of following methods may be considered.

B.2.1 Method 1 (reference method) — From shear stress-shear displacement test

From the shear stress-shear displacement curves at normal temperature (NT) recorded from the shear

stress test (see clause 2.2.4.2), the characteristic shear stress Tas,c is calculated for the shear displacement
ds = from 0,5 mm; 1,0 mm; ...... ; until dsu,i [in mm] in representative steps (e.g., 0,5 mm or 1,0 mm).

where:
dsu, = individual value of the shear displacement corresponding to the rupture of the glued connexion.
Tds,i = Fsas,i/ Ab [in MPa] (B.2.1.1)

where, Ap = area of the adhesive bead = | x b [in mm?].
Tds.c is obtained from the individual values Tds, in accordance with equation (C.1).

The couples (characteristic shear stress Tasc [in MPa], shear displacement ds [in mm] are the reference
points to build the shear stress—shear displacement characteristic curve (Tds,c, ds).

The viscoelastic part of the curve of the reference couples includes the maximum number of points for
which the linear regression coefficient is R = 0,99. The extremity of the viscoelastic curve may then be

determined and represented by the couple (Tds,cim, ds,im).
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The reference shear stress is defined as follows:

Tref < Tds,C,lim / @ [|n MPa] (8212)

where:

Tds.cim = Shear stress characteristic value at the limit of the viscoelastic field of the glued connexion.
ds,im = shear displacement corresponding to the limit of the viscoelastic field of the glued connexion.

a = factor considering the reduction performance during service life due to fatigue effects, ageing
effects, exposure to critical environment and temperature effects. Default value is a = 2,5, however,
greater values may be defined according to the MPII.

If the reference value Trer Obtained in accordance with this Method 1 is greater than the characteristic value
of shear stress obtained at normal temperature, NT (see clause 2.2.4.2) multiplied by the maximum value
of the ratio factors obtained from each residual mechanical tests (see clauses 2.2.5.1 to 2.2.5.5), the final

reference value Trer shall be equal to this calculated value considering the residual mechanical tests.

Example:

The values recorded during the shear stress test in accordance with clause 2.2.4.2, the standard deviation
and the characteristic shear stress by shear displacement steps (1,0 mm) are given in the following table.

Table B.2.1.1 Example of values recorded during the shear test, the standard deviation and the
characteristic stress by shear displacement (steps 1,0 mm).
Specime Shear stress value for a shear displacement (mm) of

n 1.0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 100 | 11,0 | 12,0 | 13,0 | 140 | 150

number

0,128 | 0,239 | 0,367 | 0,495 | 0,616 | 0,723 | 0,817 | 0,885 | 0,934 | 0,966 | 0,966 | 0,945 | 0,870 | 0,759 | 0,625
0,115 | 0,223 | 0,343 | 0,454 | 0,560 | 0,660 | 0,752 | 0,832 | 0,900 | 0,999 | 0,999 | 1,023 | 1,031 | 1,016 | 0,960
0,135 | 0,258 | 0,379 | 0,491 | 0,603 | 0,711 | 0,810 | 0,900 | 0,977 | 1,096 | 1,096 | 1,126 | 1,130 | 1,096 | 1,025
0,149 | 0,299 | 0,438 | 0,577 | 0,707 | 0,824 | 0,926 | 1,008 | 1,070 | 1,127 | 1,127 | 1,112 | 0,972 | 0,855 | 0,729
0,147 | 0,279 | 0,416 | 0,549 | 0,673 | 0,788 | 0,890 | 0,984 | 1,062 | 1,145 | 1,145 | 1,156 | 1,150 | 1,132 | 1,099
0,115 | 0,210 | 0,309 | 0,409 | 0,508 | 0,609 | 0,705 | 0,793 | 0,868 | 0,966 | 0,966 | 0,859 | 0,769 | 0,711 | 0,615
0,133 | 0,255 | 0,369 | 0,484 | 0,591 | 0,693 | 0,787 | 0,874 | 0,952 | 1,083 | 1,083 | 1,132 | 1,166 | 1,181 | 1,015
0,125 | 0,230 | 0,341 | 0,454 | 0,565 | 0,668 | 0,759 | 0,843 | 0,907 | 0,912 | 0,912 | 0,843 | 0,783 | 0,669 | 0,524
0,128 | 0,245 | 0,361 | 0,477 | 0,591 | 0,698 | 0,792 | 0,875 | 0,941 | 1,032 | 1,032 | 1,028 | 0,992 | 0,899 | 0,785
0,158 | 0,292 | 0,419 | 0,539 | 0,662 | 0,771 | 0,853 | 0,916 | 0,917 | 0,775 | 0,775 | 0,710 | 0,581 | 0,429 | 0,254

BSlo|o|~N|o|a|s|w|n(e

ATd,m3 0,133 | 0,253 | 0,374 | 0,493 | 0,608 | 0,714 | 0,809 | 0,891 | 0,953 | 1,010 | 1,010 | 0,993 | 0,944 | 0,875 | 0,763
verage

standard | 0,014 | 0,030 | 0,040 | 0,050 | 0,059 | 0,065 | 0,066 | 0,066 | 0,067 | 0,112 | 0,112 | 0,150 | 0,192 | 0,238 | 0,267
deviation
K (10
specimens),
Characte-
ristic value | 0,103 | 0,191 | 0,290 | 0,387 | 0,483 | 0,579 | 0,670 | 0,752 | 0,813 | 0,774 | 0,774 | 0,678 | 0,542 | 0,374 | 0,202

Tds,C

2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1

Where:

Tds,C = Tasm — K-S (see Annex C:)

A first tentative to define the viscoelastic field with a 10 points curve (from ds = 1 mm to ds = 10 mm in steps
of 1 mm) give the result R = 0,985 that does not fulfil the criterion R > 0,99.

A second attempt to define the viscoelastic flied with 9 points curve (from ds = 1 mm to ds = 9 mm) gives
the result R = 0,998 that fulfils the criterion R > 0,99.
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Shear tension - shear displacement

(10 points) (9 points)
1,00 ; 1,00
= 0,0826-ds + 0,0496
080 | T aers 0,80 = ©=0,0912ds+0,0184
r R2=0,9974
0,60 = 0,60 )
R=0,985 R b,99%

0,40 0,40

0,20 0,20

0,00 0,00

01 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11

—@— Caract. Val. Shear stress —@— Charact. Val. Shear stress

--------- Linear (Caract. Val. Shear stress) ceceeeeee Linear (Charact. Val. Shear stress)

Figure B.2.1.2: Linear regression cases with 10 points (does not fulfil the criterion R>0,99) and 9 points (fulfils the
criterion R>0,99).

The reference shear stress is then:
ds,lim =9 mm; Tas,clim= 0,83

Tref < Tasclm/a=0,83/2,5=0,33 MPa
Remarks:

= |n the case where the curve with 9 points of reference would not answer to the linear regression
coefficient criteria, it is possible to build the curve with less points of reference.

= Where relevant, for increasing the accuracy, the curve of points may be built with shear displacement
steps less than 1 mm.

B.2.2 Method 2 — Factor direct application

The reference shear stress is calculated in accordance with:

Tref < TucNT/ @ [in MPa] (B.2.2.1)

where:
Tu,cNT = Characteristic value of the rupture shear stress at normal temperature, NT (see clause 2.2.4.2).

a = factor considering the reduction performance during service life due to fatigue effects, ageing
effects, exposure to critical environment, temperature effects and permanent loading. Default value
isa=4.

If the reference value trer Obtained in accordance with this Method 2 is greater than the characteristic value
of shear stress obtained at normal temperature, NT (see clause 2.2.4.2) multiplied by the maximum value
of the ratio factors obtained from each residual mechanical tests (see clauses 2.2.5.1 to 2.2.5.5), the
reference value trer Shall be corrected to be equal or lower than this calculated value considering the residual
mechanical tests.

B.3 Reference value for shear displacement

Reference value for shear displacement (dsrer) may be obtained from one of following methods:

Reference value for shear displacement (dsrer) is obtained from shear stress and shear displacement test
at normal temperature, NT (see clause 2.2.4.2).

One of following methods may be considered.
©EOTA



European Assessment Document — EAD 250005-00-0606 43/46

B.3.1 Method 1 (reference method) — From tensile stress-elongation test

Reference value for shear displacement (dser) is obtained from tensile stress and elongation test at initial
conditioning (see clause 2.2.4.1).

The reference shear displacement is calculated in accordance with:

(ds,ref)2 < (e + AeT,ref)2 —e?

Aetref <40 % X (€im X €)
where:

e = thickness of the test specimen adhesive bead.

€lim = tensile elongation corresponding to the limit of the viscoelastic field of the glued connexion (see
clause B.1.1).

Aertref = reference value of the tensile deformation corresponding to the 40 % of the limit of the viscoelastic
field of the glued connexion.

Example:

From the example of Method 1 in clause B.1.1:

€iim = 20 % (see figure B.1.1.1); and supposing e = 12 mm (value of the test specimen thickness for the
example given in clause B.1.1);

Aetrer <40 % X (€im X €) = 0,96 mm
Considering a thickness for the application of e = 3 mm;
(ds,ref)2 < (e + AeT,ref)2 —e?

ds,ref < 2,58 mm.

B.3.2 Method 2 — From shear stress-shear displacement test

The reference shear displacement shall be calculated in accordance with:
ds,refS 40 % x ds,lim
where:

ds,im = characteristic value of the shear displacement corresponding to the limit of the viscoelastic field of
the glued connexion (see clause B.2.2).

Example:
Using the values of the example of Method 2 in clause B.2.2:
ds,lim = 9,0 mm.

Then, dsef< 40 % X dsjim = 3,6 mm.
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(15 points)
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Figure B.3.2.1: Shear stress characteristic values — shear displacement curve
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ANNEX C: TEST RESULTS STATISTICAL DESCRIPTION

Xc = Xm - K-S (C.1)

Where:

Xc= the characteristic value giving 75 % confidence that 95 % of the test results will be higher than
this value.

Xm = the mean or arithmetic average value.

K= the variable as a function of the number of test specimens for 5 % (p = 0,95) with 75 % confidence

level when the population standard deviation is unknown (see table C.1).

S= the standard deviation of series under consideration.

Table C.1 The variable K as a function of the number of test specimens (see ISO 12491, table
6, VX, unknown or 1SO 16269-6, table D.2).

Number of specimens 3 4 5 6 7 8 9 10 20 30 0

Variable K 315|268 | 246 | 2,34 | 225 | 219 | 2,14 | 2,10 | 1,93 | 1,87 | 1,64
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ANNEX D: PEEL TEST

The peel test is used for both:

- To confirm the mechanical performance obtained from representative materials (Option 2 in clause
A.l.l1and A.11.1).

- The verification of constancy of performance (see Table 3.2.2).

Note: This test may also be used for the control of the installation in the works which is not part of the
scope of this EAD.

The aim of this test is to assess the adhesion behaviour between the adhesive bead and the adhesion-
surfaces (cladding element or profile surfaces).

The peel test specimens shall be made with the actual materials of the cladding elements and profiles to
be assessed. Where relevant, pre-treatment products shall be considered in the test specimens.

The application of the adhesive and pre-treatment products shall be carried out according to the MPII.

Specimens are prepared applying, at least, six adhesive beads on the adhesion-surfaces (cladding element
and profile surfaces), where relevant, previously the adhesion-surface shall be treated with the pre-
treatment products. Dimensions of the adhesive beads shall be those indicated in the Figure D.1 (default
values). Other dimensions can be considered according to the MPII, in this case, bead length (1), width (b)
and thickness (e) of each specimen shall be recorded.

Adhesive of test specimens shall be cured according to the MPII or, in absence of such information, during
(28 = 1) days at (23 £ 2) °C and (50 * 5) % relative humidity.

After conditioning, each adhesive bead piece shall be peeled back to 180°. The bead shall be detached
from the adhesion-surface at one end and manually peeled back at 180° until rupture of the bead occurs.
When rupture occurs, the next peel test shall be initiated via cuts with a knife or a cutter blade at the
interface adhesive adhesion-surface or at the other end of the bead. The cutting shall be long enough for
holding the adhesive bead free end by means of the thumb and index finger or by means of a tong.

Cutting and peeling shall be repeated until the bead is totally peeled off the adhesion-surface on the whole
adhesive length.

Percentages for cohesive rupture of the adhesive bead area shall be recorded for each adhesive bead. For
the calculation of the percentage of cohesive rupture, only the bead area that has not been cut shall be
considered. Cohesive rupture (i.e., rupture in the adhesive material) is observed when the considered area
is covered by any adhesive residue (i.e., where the adhesion-surface is not clean). The percentage shall
be calculated as the division of the area with adhesive residue and the total considered area.

For manufacturer’s internal control matters, this test shall be carried out after normal temperature, NT
conditioning as defined in clause A.2 on the test specimens.

Peel back with an angle 180°

Adhesive bead G

b=25mm R\
Bond breaker e=8mm -
i Bond breaker
/__._l' v "“,
4 J - i1 ]
| 2
' Substrates cladding / frame 1528
= 25 mm| o 225mm
L 1M 200 mm o Rl

Figure D.1: Peel test.
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