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1.General Information

1.1 Scope

QUALISTEELCOAT is an internationajuality labelfor the coating of steel with organic
coatings.

Being the most frequently used construction material in the architectural and industrial field,
steel must be protected against corrosion. If corrosion protection is achieved by organic
coatings, then this falls in the field of application@JALISTEELCOAT.

The requirements @UALISTEELCOAT go beyond corrosion protection and include
requirements for mechanical characteristics, weathering resistance and decorative appearance.

In this specificatioQUALISTEELCOAT defines the quality level and the requirements a
coating company must achiengernallyto be able to offer their products on the markedas
company licensed bQUALISTEELCOAT.

It includes the definition of quality requirements on coating companies, coating systems and
the approval of coating material, as well as the regularmattguality control of coating
companies holding QUALISTEELCOAT quality label

Only coating systems whidrein line with this specification shall be used. The coating
company shall only wuse coating matredan al f or
approval byQUALISTEELCOAT.

The corresponding license document indicates for which coating systems and corrosivity
categories a coating company holdinQEALISTEELCOAT license is qualified.

1.2 QUALISTEELCOAT corrosivity class

The ISO Standard 12944mily - Paints and varnishegorrosion protection of steel
structures by protective paint systenisinternational acknowledged as technical standard
for the protection of steel witlquid coatingsTherefore QUALISTEELCOAT is using the
atmospheric corrosivity classes C1 to &flescribedn ISO 12944part2.

ThelSO 12944 standardowever, is limited to coating substances which dry or harden under
ambient conditions thus liquid coating without forced drying. ISO 12944kaitly excludes
powder coatings, stoving enamels, thermosetting coating material as well as other coating
systems from the scope of applicatiBnt as the corrosivity categories of ISO 12%é4t2

are widely recognized and referred to in many othecifipations, QUALISTEELCOAT

uses them as basis for all types of organic coating systems.

ISO 129442 defines general atmospheric corrosivity categoriasgingfrom C1 to C5
These categories combined with the expected lifetime High (H) are the basis for the
classification of th€UALISTEELCOAT coating systerand the licences for
QUALISTEELCOAT coates. The following table shows the corrosivity categopedSO
129442 (2018
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Corrosivity category

Examples for typical ambient conditions in a moderate

atmospherand coastal aree
with high salinity

climate
exterior Interior
Cl heated buildings with clean
very low atmospheres, e.g. offices,
shops, schools, hotels.
C2 atmosphere with low level ¢ unheated buildings where
low pollution; mostly rural areas condensation may occur, e
depots, sports halls.
C3 urban and industrial production rooms with high
medium atmospheres, moderate humidity and some air
sulphur dioxide pollution;  pollution, e.g. food
coastal areas with low processing plants, laundrie
salinity breweries, dairies
C4 industrial areas and cdas  chemical plants, swimming
high areas with moderate salinit' pools, coastal shi@nd
boatyards
C5 industrial areas with high  buildings and areas with
very high humidity and aggressive  almostpermanent

condensation and with high
pollution

Beside the atmospheric corrosivity category ISO 12944 part 1 defines a lifetime that fixes the
time until the steel parts must undergo a first major maintenance painting. This standard
durability is expresskin4 ranges:

low (L) 2
medium (M) 7
high (H) 15

years
15 years
25 years

very high(VH) more than 25 years

The technical requirements on corrosivity categori€3WALISTEELCOAT in this
specification always referto the expected f et i m&25'ydais)g h 7 (

Only the requirements of this category in the corrosivity categories35lare taken as a
basis for the approval of the coating material and the awarding of licenses to coating

companies.

The QUALISTEELCOAT corrosivityclassis defined by theorrosivity Category in
combination with the expected lifetirhegh (H).

However, this term of protection is no warranty period. The warranty period isgeded
statutory provisions as well as agreements between the parties.

1.3 QUALIS TEELCOAT coating system

A QUALISTEELCOAT coating systeniQCS)is defined by théasematerial, the pre
treatment methadhe eventual use of a deposition of colloi@anicparticles in a liquid
medium named as EC (electrophorgtiener) or CP (currentless primégand theypeof the

organic coating
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Thelicense attributed to @oateror an approval for a coating system is always related to a
QUALISTEELCOAT coating system

All coatingmaterials used for th@UALISTEELCOAT coating systemsiustbe
QUALISTEELCOAT approved by their supplieasd licenceQUALISTEELCOAT coates
can use therto producehe QUALISTEELCOAT coating systemthat are indicated on their
licence

QUALISTEELCOAT coating systemare grouped by the type base material, thiype of
pre-treatmenttheeventual presence aiype of deposedprimer (EC or CPand the typef
organic coating Powdercoatingandliquid coatings have special requirements as defined in
this specification.

quali
| SiRel COATING SYSTEMS

Components

SUBSTRATE STEEL sy

SURFACE CHEMICAL MECHANICAL
PREPARATION

L d

METALLIC HOT DIP %?mLUVCAUEI;g METAL SPRAY
LAYER GALVANIZED (HD) s2) (M)

BASE MATERIAL

PRE-

TREATMENT CHEMICAL (C) and/or MECHANICAL (M)

DEPOSITION of col-
loidal organic primer
in liquid medium

ELECTROPHORETIC (EC) OR
CURRENTLESS PRIMER (CP)

ORGANIC

Cares

All QUALISTEELCOAT coating systemarebased orthis specification. For each group of
coating system@iquid or powdercoating the special requiremendgscribinghe type of
coatingsystems including the maxim@QUALISTEELCOAT corrosivity categoryhatcan be
achievedwith the systemFor Examplea powdercoatingsystem with onlyonelayercoating
onsteel can theoretically pass in the laboratory therezgiirements for the neutral salt spray
test for C3 high. But in the scope of QUALISTEELCOAT itis restricted to a maximum
QUALISTEELCOAT corrosivity class of C2.

=
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-
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For eachype of coatingsystemthequality assurancef the coaterandthe requirements fo
theapprovalof coating systemare clealy defined.

In case ofa combination of differerypes of coatingystemgi.e. a combination of
electrophoretic ocurrentessdepositegrimerandliquid coatingor powdercoating)thetype
of theQUALISTEELCOAT coating systens defined by théop-layer.

Requests$or the approval otoatingsystems not yet defined @QUALISTEELCOAT are
possible by written request to tRBJALISTEELCOAT seacetariat It will be decided by the
technicalcommitteeif an approval for such systems possible.

1.3.1Liquid coatingsystens

ISO 129445 defines examples for coating systems which are based on liquid coatings.
QUALISTEELCOAT assumes the example systems which are established on the market, as
specificaton for the approval of liquid coating systef@ALISTEELCOAT approvals are

based on the requirements of ISO 12844

The electrophoretic and currentless deposited primers are in Qualisteelcoat not considered as
a liquid coating nor as a base materialdmiin additional step before the application of a

liquid or powder coating.

1.3.2Powder coatingsystens

The specifications and recommendations of ISO 129dd not apply to powder
electrophoretior currentess depositegrimers Therefore QUALISTEELCOAT developed
the following table as basis for the approval of powder coating systemisining
specifications for the approval QUALISTEELCOAT coating systemisased orthese

organic coating systems. The table contains indications abopbtésmtial corrosivity

category for which the system can be approved. Systems can also be approved for lower
corrosivity categories, but not fargher ones than mentioned in the table, even if this would
be theoretically possibleerthe results of the lzoratory tests.

The following table indicates thmwder coatingystens that are possible fapprovals as
QUALISTEELCOAT coating systemsmcluding theQUALISTEELCOAT corrosivity clas®s
they are allowed for.

1 These specifications are only valid for thermosetting powder coating systems not for thermoplastic.
QUALISTEELCOAT has the intention to cover these in a later edition.
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Base material Pre-treatment |Deposition |[Number of Coating Corrosivity Class
powder coating|System | C1 | C2 | C3 | C4 | C5
layers
1 5T1 V \" X X X

M and/or C - 2 ST2 v v Y v X
3 5T3 V vV Vv v X
c EC 1 STEC2 V vV Vv v \
Steel 2 STEC3 V vV Vv v \
M and/or C cp 1 STCP2 V vV X X X
(only cleaning) 2 STCP3 V v v X X
1 STCP2 V A v v v
C CcP
p STCP3 V vV Vv v \
1 5Z1 V \" Vv X X
Continuously M and/or C - 2 SZ2 v v \Y v X
galvanized steel 3 573 V v v Vv v
C EC 1 SZEC2 V vV Vv V \
. . 1 HD1 V \" Vv v X

Hot-dipgalvanized |\ jorc |- 2 HD2 v]iv]iv]|v]|v

steel L. 3 HD3 v]iv]v]v|v

(batch galvanizing) c EC 1 HDEC2 Y v v v v

Steel coated by 1 MS1 v v v v X

) n.a. - 2 MS2 V v v Vv Y

thermal spraying 3 M3 Y v v v v

M : mechanical pre-treatment V: possible for approval

C: chemical pre-treatment with approved conversion layer X: not possible for approval

n.a.: not applicable
EC: electrophoretic deposited primer
CP: currentless deposited primer

The tables in Anneg are an unlimited and detailed list of QUALISTEELCOAT COATING
SYSTEMS, respectively for exterior use, including the ppeatment methods and required
layer thicknesses.

Note to pre-treatment: The supplier of QUALISTEELCOAT coatingsystenshall specify
which pretreatment is allowed for his system. However, C3 is the maximum corrosivity
category for chemical preeeatmenbased on iron phosphatewithout forming a conversion
layer.(Seechapter 2.2.2)

1.3.3Chemical pre-treatment systems

As there are at present no international standards, which define technical requirements for
chemicapre-treatments systems on the basaterial steel, QUALISTEELCOAT developed
an appropriate approval procedure.

Basis of this approval procedure is thble of coating systems named in chapte2lBais

table includes information about possible corrosivity categories, for whiathtémicapre-

treatment system may be approved. These systems may also be approved for lower corrosivity
categories, yet nidor a higher one named in tteble,even if this is theoretically possible
according to laboratory test results.
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1.4 Terminology and Definitions

Approval: Coatingmaterialtested in destinglaboratory and fulfilling the requirements of
the present specdation gets aQUALISTEELCOAT approval.

Base material:The definedase materialin QUALISTEELCOAT coating systemaresteel
(ST), continuously galvanized std&Z), hot-dip galvanized ste€HD) and thermally
sprayed part with layers afuminium alloys on steel (MS)

Cleaning of the surface:The cleaning of the surface is at the beginning of theneesment
process. Here, depending on conditions of use, oil, greases, dposside other impurities
of surface are removed.

Coating material: Organiccoatingmaterial approved bQUALISTEELCOAT as part of a
QUALISTEELCOAT coating system

Continuously galvanized steel (SE Steel strip continuously hatip coated by immersionin

a molten bath of zinc, according to EN 10346. Continuous galvanized steel (SZ) is generally
supplied with @emporary surface protection in order to avoid the formation of corrosion

during transport or storage. The surface protection can be of different types, as provided by
EN 10346 standard, unless otherwise agreed. QUALISTEELCOAT highly recommends that
the cater is informed of the type of surface protection before the order is placed. If the
temporary corrosion protection layer cannot be removed adequately, a loss of adhesion of the
organic coating can occur.

Corrosivity category: Classifications of the priripal environments to which steel
constructions are exposed as they are detailed in ISO Ji280#2 Those environments are
classified from C1 (very low) to C¥¢€ry high). For more details Sebapter 1.20f this
specification.

Durability: the expectedifetime of a protective coating system to the first major
maintenance painting The ter m of protection “high” ( mo
basis when defininQUALISTEELCOAT coating systems

Currentlessdepositedprimer (CP): is a term for a process where colloidal particles,
suspended in liquid mediurare depositéonto the base materialithoutthe support ofin
electricfield. Depositon andthecoating formation is forced by an interaction of the base
material with the liquid medium of the coating. The depogteticlesareformingan
organiccoatingwith anti-corrosive properties.

Electrophoretic depositedprimer (EC): is a term for a broad rangeiofdustrial processes
which include®lectrocoating cathodic electrodepositionanodic electrodepositionand
electrophoretic coating or electrophoretic painting. A characteristic feature of this process
is thatcolloidalparticles suspenden aliquid medium migrate under the influence of an
electric field(electrophoresijsand are deposited ontiee base materialhe deposited particle
forms an organic primer with antiorrosive properties.

Generallicensee An organization which is authorized QQUALISTEELCOAT tomanage

the QUALISTEELCOAT quality label in a country or regioRerthe statutes this
organization has a voice in tlegalbodies ofQUALISTEELCOAT. To avoid possible
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conflicts of interest, it isxxluded that a testing institute which is commissioned with
QUALISTEELCOAT inspections or approvals acts as general licensee.

Hot-dip galvanized steel (HD):The requirenents specifiedin ISO B4 as well as further
regulatory requirements, if applicabéeg. DAST guideline 02@mandatory for construction
productssuppliedin Germany)

Licence: The quality label QUALISTEELCOAT granted to a coater fulfilling the
requirements of the present specification.

Licensee:A coaterwho is authorized to use tREJALISTEELCOAT qualitylabel based on
this specification.

Manager of the approval: The choseriseneral Licensee or by absence of it the
QUALISTEELCOAT Secretariatin Zurich, how is managing the QUALISTEELCOAT label.

Metal spray: Thermal spraying of zin@luminium,and their alloysperISO 2063.

Pre-treatment process:The pre-treatment process is the preparation of the base material
prior to the coating, either with a chemical or a mechanical process or with a combination of
both

QUALICOAT: Quality label for liquid and powder organic coatings on aluminium for
architecturbapplications. See www.qualicoat.net

QUALISTEELCOAT coating system: Thecomplete layer composition of organic layers on
the base material including the mechanical and/or chemicdtgaementis defined as
QUALISTEELCOAT coating system. See chapte3

QUALISTEELCOAT corrosivity class: The QUALISTEELCOAT corrosivity class C1
high— C5 high is defined by the Corrosivity Category ¢C5) in combination with the
expected lifetime high (H)

Substrate: In line with theQUALISTEELCOAT specification the base material steel is
always defined as substrate, which principally can be all types of steel. However, specific
requirements may apply: the case of stainless steel as base material, for example, the
requirements on corrosion protection are only applicable to a limited extent.

Surface preparation: The surface preparatiasthe pretreatment of the steel substrate prior
to theapplicatiorof the metal layefi.e. metal sprayMS, hot dip galvanized steel HDx o
continuously galvanized steel S&s well as the removal ohperfections at welds, edges
and other areas of the steel substrates prior tagpkcation of the organic coatin@nly the
latter is covered by the QUALISTEELCOAT specification.

Testinglaboratory: An independeniaboratory, apminted bythe nationagjeneralicensee
andapproved byYQUALISTEELCOAT, to carry out all the assessments necessary for the
QUALISTEELCOAT quality label, both for coating systems anddoates. The laboratory
mustbe accreditedccording tdSO/IEC 17025yenerakequirements for the Competence of
Testing and Calibratidiaboratories and must be acknowledgedByALISTEELCOAT.
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1.5 Liability Disclaimer

QUALISTEELCOAT stands for a quality label and attributes its label basedsmpection or
testing reportsssued by a qualified laboratory. &nesults of those reporsebased a the
quality at the moment of testinQUALISTEELCOAT cannot be liable for any consequences
or damages whatsoever, directly or indirectly imposed to persons or materials, companies,
products or organizations, nor can it be held responsible for any material or other damages
caused by a holder of the labelthre execution of his coating activities, or by any product
havinga QUALISTEELCOAT label.
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2.Requirementsto get dicence

2.1 Application fora QUALISTEELCOAT license

Any coaterof steel constructions or steel equipment can apply @UALISTEELCOAT

licence. A |l etter of 1 ntent expressing the comps:
QUALISTEELCOAT license must be addresgedhe generalicenseethat isresponsible in

the country where the company is situated. If there igamzralicensee tle letter can be sent

to QUALISTEELCOAT - c/o ARCO Association Management AB.0O. Box 1507, CH027

Zurich, Switzerland.

The letter of intent must define the coating system in detail and the corrosion category the
coater wishes to apply for.

Every QUALISTEELCOAT licensee must us@UALISTEELCOAT approved coating
systems.

A QUALISTEELCOAT licenseean obtain a label fane or moreQUALISTEELCOAT
coating systemsdt is indicated on hiscence document for which systems he obtained his
QUALISTEELCOAT licence and which corrosivity classes can be achievediate
systens.

QUALISTEELCOAT coating systemarenot valid for a higheQUALISTEELCOAT
corrosivityclassas mentioned on the licence. But they are valid for lower corrosivity classes
covered with the sanmatingsysteny

2.2 First inspection

After receiptof theletter of intent, thgeneralicensee will start up the procedure amahtact
thetesting laboratay, which will contact theoaterfor an appointment.

During the firsinspectionthe coatermustusecoating objectsorresponthgto the corrosion
categorythecoatemrequestshe license for.

Theinspection will be performeakrthe official QUALISTEELCOAT checklistin its latest
version.The inspector from thiestinglaboratorywill check especiallythe following points

2.2.1QUALISTEELCOAT coating system

Thecoatershall define his coating systean systemsby transmitting for eachpproval his
unique system name, which includes tbating systemnumbemperQUALISTEELCOAT.
This includeghe kind of pretreatment process (chemical, mechanical or both) the
manufacturer and the related coating materials.

The inspector will check thalhecoateruses coatingnaterialg¢hat are part of an approved
coating system on the parts or test panels that will be tested.

2The COATER may use coating material thatis approved for QUALISTEELCOAT corrositéggary C4.
But the coaters may with his sep and prereatment onlganachievehe lab results for C3. In that case the
system will be restricted on the coaters licence on C3.
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2.2.2Pre-treatment methods andr estrictions for corrosivity classes

The supplier of QUALISTEELCOAT coating systeniQCS)mustspecify generally the pre
treatment method that is allowed for the coating system. Beside that any chemical pre
treatment without conversion layer (i.e. degreasing or etching) based only gghmsphate
Is restricted t@orrosivityclass3! This also aplies for thepre-treatmenprior to the
electrophoretior currentless primer

2.2.3Electrophoretic and currentlessdepositedprimers

If the coateris applying @QUALISTEELCOAT coating systenthat includeglectrophoretic
or currentlesdepositegrimer(STEC HDEC, SZEC STCD) therequirement$or pre
treatment accordingly tohapter3.5 mustbe fulfilled.

If the electrophoretior currentlesdepositegrimeris applied externally, theoatemmust
install a suitableontrolfor the incoming goodsral verify thecoatability of the partdn this
casea cleaning process required before further coating. This processstbe defired by the
supplier of theslectrophoretic or currentless deposited primer

2.2.4 aboratory equipment

The required testing equipment must be available and functional, together with the relevant
documentsTheinspectormustverify that thelaboratory equipmen functioning as
describedThis includes the verification of measuring results.

2.2.5The production process

Both thepre-treatment processd the actualoating process will be monitored.
All the equipment used at the production lines sthdne properlyworking. Thiswill be
checked.
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2.2.6Assessmenbf QUALISTEELCOAT coating systemdor the coater

Theinspectomusttakeenough testpaneld from all QUALISTEELCOAT SYSTEMS
that the coaterwants to apply for. Thesetestpanelsarefor the finalassessmemd perform
all necessartests inthe QUALISTEELCOAT approvedaboratoy as shown in the following

table:
required test by the in the number of panels to be
Inspectorin laboratory | tested
the plant (*)
dry film thickness X X al panelgpersampling plan
adhesion X X 1
direct impactresistance | x X 1
test
gloss X X 1 (mean of 10 measuremen
wet adhesion X 3 (not applicable focoating
systems orzinc andthermal
spray metallic laye)s
neutralsalt spray test X 6 for C5, 5 for C4, 4 for C3
resistance tbumidity X 3

(*) Thetestpanels can be produced during the exsjpon and used for the-imousecontrol. In
case not all theestpanelscan be produced during the inspection the comgangend the
panels to the approved laboratory for the assessitentsamplemustbe sent ndater than 2
weeks after the date of the inspectidiiernatively,ageneralicensee of
QUALISTEELCOAT can decide, thahetest panelsdrom alllicensees will be send at a
certan date directly to the testingboratory forassessment.

It is the responsibility of thgeneralicensee to decide about the procedure and to organize
and monitotheassessment déstpanels

In case &oateris not sure about the performance oftoatingsystem he can optiongl
request thénspectolnd thelaboratoryto test the system additidiafor a lower corrosivity
category. In such case the requasistbe made during the inspectianthe latesand the
inspectomustprepareenoughadditional test panels for thaboratory tests.

2.2.7In-housecontrol and registers

The inspector will check #t inrhouse control has been carried out and that the coating plant
maintains the required registers. The results recorded in the regisigrbe coherent with

the results obtained on the test panels. Test panels must be kppbaded forthe inspeatr

for one year, and the regissenust bestoredfor five years.

2.2.8Training

The training of thén-house Control Employee (ICENd the Responsible Quality Employee
(RQE) is mandatory. A failure to have trained technicians will result in ecoaformity
during inspections.

8 See Table: min. 10 + 1 more in NSS for each category higher than C3

4 For type and dimensions of test panels see chagtdiypes of test panels

5Zinc rich primers: for the time being the coaters could carry out either the pressure
cooker or the boiling water test. A negative result would notlead to the cancellatioagpoval.
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Thegenerallicensee will organise yearly a meeting whereup@ates of the past year will be
explained to the@pplicator. The RQE must attend the meeting in order to get the proper
information and to implement the updates in¢benpany. In case the RQE cannot be present

in person, he/she will appoint a replacement and make sure the proper information will be
received and the updates will be implemented by the first inspection after the Update meeting
by the RQE.

Every company reds at least one trained ICE. After doing and passing an exam, the IGE get
a licence to operate for maximum 5 years. It is not necessary, that the ICE do all the tests by
him/herself. Other employees may step into the performance of the ICE (not into the
responsibility). However, the ICE b#o make sure, the replacementis properly informed and
capable to execute the tests as described in the technical specification of
QUALISTEELCOAT. The replacement should be registered; the register agieast
information about:

Name.

Date of birth.

Function.

Replacement for which thouse control test(s).

Period the replacement will last.

Date of instruction (instruction is always by the ICE).

= =4 8 _—a_9_9

If the licenced person leaves employment, and provideapihlecator mmediately books the
replacementindividual on the next training course available, this will not be-a non
conformity. However, it desnot dismiss the company to carry out the testsin a proper way.
Although the technical specificatioaquiresa minimum @ one ICE, we strongly recommend
havingadequate back up capacity forhouse control tests.

2.3 Final assessment fogranting the license

The inspection reporhustbe submitted to thgeneralicenseelf a coateris ina country or
region withoutgeneralicenseethe report will be sent tQUALISTEELCOAT in Zirich. If
the result of the inspection meets the requirements, acbderuse th@QUALISTEELCOAT
label will be granted.

Thecoatercan apply for any corrosivityategoryin correspondence with the allowed
corrosivityclassor the appliedQUALISTEELCOAT coating systenfor which enough
panels with positive tesesultwere tested at thestinglaboratory.

2.4 Inspections oflicenseesroutine inspection

After aplant,has been granted a license to useQUALISTEELCOAT label, it will be
inspectednceevery yearThis is calledoutineinspectionThis routineinspectioncan be
announced by thespector as long thgeneralicensee does not instruct otherwise.

Theroutine follows allrequirements of thBrstinspectionaccording tachapter2.2

The assessment of UALISTEELCOAT coating systeron thecoateslicence accordingly
to chapter2.2.6mustbe repeatedvery 2 yeardf therehavebeen major changes in thiee-
treatment process or in thaerepetitionmustbe made after 1 year.
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The inspection reporhustbe submitted tthe generalicensee If no generalicenseds
availablethe report will be sent tQUALISTEELCOAT in Zurich.If the result of theoutine
inspection meets the requirements, authorization tahesguality label will continue and a
new licencedocument will be issueloy QUALISTEELCOAT.

If the coateris not satisfied with the corrosivitategoryhe achieved as result of the
inspection (e.g. the result is lower than in his existing licemeegan ask for an additional
voluntary inspection. Thirequesimustbe made during 3€alendar days after receiving the
test resultdf the second inspection does not lift the unsatisfactory requirememi#ter

will be informed in a letter explaining threasongor the momentary refusal, and the licen
for the lower corrosivitgategoryis granted. Theoatemustwait at least three months
before making a new licer application foa higher corrosivity ategory

2.5 Change ofchemistry

When thecoatermodifieshis pretreatment process chemistry iniamportant wayor
introduces a newype ofpre-treatment proceshemistry, he must notify thgeneralicensee,
and apply for a neWQUALISTEELCOAT license

2.6 Use of theQUALISTEELCOAT Logo by the coater

The use of the logo must comply with the Regulatiamdtie use of the
QUALISTEELCOAT quality label (se@ww.QUALISTEELCOAT.nej.

2.7 Company statuschange

The QUALISTEELCOAT labelis not transferable. However, if a company holding a
QUALISTEELCOAT licence is subject of a fusion or taken over by another company, then
the license is transferred to the new owner. If for whatever reason the company stops its
activities as aoate, theQUALISTEELCOAT label granted to gacompany willlose its
validity.
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3.Quality assuance bythe coater

The inspector from theestinglaboratorywill evaluate the quality assurance system set up by
thecoaterby assessing theflowing points

3.1 In-housecontrol procedures

The coatershall haveset upaquality control systermcluding an internaltest plan in
accordance with the presegpiecification. Both the production methods and the coated
products must be monitored atasted.

This specification contains detailed information abtheé parametesor propertiegshatmust
be tested, the test frequency, and where in the process will be tested

The internatest plan also needs an estimation of the duration of tredesa statement on
any required resourcd$a supplier specifies further parameters or tests, aleymustbe
followed.

In addition, the inspector verifies for all QUALISTEELCOAT SYSTEMS of the licensed
coater which QUALISTEELCOAT approval numbérave been applied.

3.2 Technicalcontrol room

Thecoatermustset upa technical controlaom ora laboratory facility that is separated from
the production facilities. Thiiom must be equipped to assess the qualitij@process, the
pre-treatedand the coated parts.

Technical information and the instruction manuals of every testing device, showing the
identificationnumber musbe availableAll instrumentsnmustbe in goodvorking condition
and functioning.

Thetechnicaldatashees (TDS) and thenaterialsafetydatasheets (MSDS) of all the
products must be available to the responsible persons, as well as the apgibcalalials or
preciseworking instructions describing the test procedures.

3.3 Project details

3.3.1Control registerand quality documentation

The results of than-house control must be recorded drakasilyaccessible to the inspector.

This control register with numbered pages or a computer record must be maintained by the
laboratory supervisor and mustludeall the measurement results and laboratory t&sis.

control register must show the nominal values, maximum values not to be exceeded and the
measured values. Any corrective measures, when required or implemented, must be noted in
the register. The register must be kept for a period of five years.

The register must contain the following information:

1 thename of theeustomernd the order or lot identification

9 corrosivity category of the environment in which the product will be used

1 gloss colouror RAL number and visual reference of tt@our(colourcard or model
piece)

1 references on the blasting media with dates of tleenoval or renewal
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1 references of the used coating: product name and manufacturer; batch numbers; for

liquid coatingsbothbase and the curing agent and eventually the thinner

the application details of the electrophoretic or currentless deposited primer if present

the application date of the different coating layers

thickness of the different layers of tbeatingsystem

list of responsible persons with their name, their fumgtessponsibility and

department

1 testresultsf all specified quality control teséed parametegserthis specification
including thedate andime, the sehominal values and corrective measures

= =4 —a -

3.3.2Definition of the coating material

Only coating systems which are in line with this specification shall be used. The coating
company shall only ussating material or whi ch t he material s suj
approval by QUALISTEELCOAT

However,in a multilayerorganicc oat i ng system “ XYZ/falowindhe 1| i ce
his own experienceuse a topcoat of another supplier, under these conditions:
1 The tomoat needs to have a Qualisteelcoat approval in the same coating system
“XYZ” as the primer.
1 In order to assure the intercoat adhesion, it is the responsibility of the coater to execute
an additional adhesion test (5.10) on each and every lot dsasatwice per shift on
testpanels type Bg.4).

3.4 Requirements forstorage

3.4.1Storage ofcoatingmaterial

The storage of coating materials must comply with the applicable safety requirements. Only
the coating used during the application, and in case ofdicpating the additional thinner,

may be present in the coating application area.

All coating materials must be stored in a dry room, protected against freezingxaghoo
temperaturéseetechnicadatasheet for temperature range), isolated fromgiaduction

facilities and protected from any contamination.
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3.4.2Storage ofparts for coating process
Every lot of partsn the companynust belabelledor mustbe clearlyidentifiable

The coated products must be stored in a suitable area. The parts pasitde for transport
as soon as possible.

Parts not accepted by quality control must be clearly identified and kept separated from the
accepted parts.

Pre-treated parts should prefeigbe coated immediately aftpre-treatment proces3hey
must not be stored for more time than mentioned in the table below, and never in@ar dusty
harmfulatmosphere. At all times zinc corrosiproductsmust be avoided.

The storage conditions must not allow condensation dre@arts. All workers haldling pre-
treated parts must wear clean textile gloves to avoid contamination of the surface.

Material dry and dust-free atmospherewith humidity
atmosphere more than 70%

parts forC1- C3 < 24 hours < 3 hours

parts forC4 - C5 < 8hours

hot-dip galvanizedanaterial |< 3 hour s
and thermal sprayed parts
afterblastingor sweeping

3.5 Quality control for pre-treatment process

For thepre-treatment process aateris equipped with either a mechaniped-treatment
(e.g. blasting booth) or a chemiqgare-treatment process. A combination of theis possible.

Detailed information on types of surfaces and surface preparedn be found in ISO 12944
4. Some substrates will however require a supplementary treatment.

Thebase materialan be contaminated with oil and grease, marks with chalk or, géickers
or otherasdirt or oxidation. Prior to thpre-treatment procesmd the application of a
coatingsystemor with any such surface contamination must be removesiliigble means.

The purpose of thgre-treatment process to prepare the substrate for the application of the
protectivecoatingsystem and consists in sandblasting or in a chemical treatment, or both.
Every surface treatment must be done in the plamiy hotdip galvanizing, continuousot-

dip galvanizing and the application of an electrophomatimurrentless deposited prineam

be subcontracted.

If steel is cutby laser, the cutting edge will be oxidizexhless nitrogen gas or alike is used
during the cuttingThis oxide must be removed, either mechanically by brushing or sanding
or any other suitable method, or by pickling with an acidalee of various mela
combinationsa preliminary testing of such combinations is mandatory.
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3.5.1Quality control for surface preparation and pre-treatment by blasting
The coatermust check his production methods and prodpetshe following methods and

frequency.
required test Cli C2 |03 1 C5
Coatabilityof parts every lot
Blast cleanliness and dust removal [random testing twice per day
Surface roughneslasting only steel) once per shift

Assessment of the zitayer thickness once per shift
after blasting or sweeping (only for
hot-dip galvanized steel)

Differencebetween dew pointand |twice per day morning & late afternoon

surface temperature every lot of parts suspected of too low temperat

not applicable

If the blasting is followed by a conversion treatmentginity control for chemicagpre-
treatment procesaustbe fulfilled too.

3.5.2Laboratory and inspectionequipment for mechanicalpre-treatment process
All coatesmust havea

1 dewpointmeter

1 thermometer

9 DustTapeKit ISO 85023

coateswith category C3C5 must have in additioa

1 roughnessneasurement devid¢d applicable)
1 thicknessneasurement gauge for zinc layer thickn@saspplicable)
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3.5.3Quality control for chemical pre-treatment process

Thecoatermust check his production methods and prodpetshe chemicals uppl i er 6 s
recommendationsbut at leasperthe following frequency.

required test Cli C2 |03 1 C5
coatabilityof parts every lot

concentration opre-treatment process once per day
bathsperthes u p p linstreations

assessmemf pH value of bathperthe |once per day once per shift
S u p p linstreations

conductivity of rinsing wate(last rinse) once per shift
temperature gbre-treatment process |once per day

baths

content ofZn and Alwith a method onceper day

according to the supplier’s
recommendations

drying temperature once per day
assessment of the zinc layer thicknes once per shift
afterpickling (only for hot-dip
galvanized steel)

specified by regulations

controlof conversiorayer thepr(_)wderof the_
chemical conversion
products

surface preparation visual

3.5.4Laboratory and inspectionequipment for chemical pre-treatment process

All coatesmust havea

1 pH-meter
T thermometer

coates withcorrosivity categorg3-C5 (if applicabl¢ must have in additioa

thicknessneasurement gauder zinc layer thickness

chemicalgo determine the battoncentrations

conductivitymeter

temperaturéest stripfor drying oven

testsolutions and equipment to test the chemical conversion cqagitige clemicals
supplier’”s instructions

1 testsolutions for Zn and Al contendly if combined zinaluminium pickling bath
and/or conversion coating bath is used

= =4 —a -8 9

QUALISTEELCOAT technicalspecification- Version 43 Page22



3.6 Quality control for finishedproducts

Whenever possible, tests should beried outon partsfrom theproduction. This mayequire
a supplementary number of parts from thetomer When &st panels are used, these shall
matchwith the production parts and tlkeeatingsystem

Thecoatemust check his production methods and coated progectke following methods
and frequencybasedn the type of coatingystem.

3.6.1 Quality control for powder coating systens

required test Cli C2 |c3i c5
dry film thickness every ordeperthe sampling plan
standardopnce per shifton 1 test panel
| Adhesion
in case of multilayer from different supplier:
twice per shift on each lot on tgsnels type B
direct impact resistance test not applicable once p? shifton 1 test
panelB°.
gloss twice per shift on production parts or test panels
every lot of parts
determination of dew point not applicable suspected of too low

temperature (base
material)

assessment of stoving conditions actual oven
(measurement on products temperature once per
representative for the coated parts in| day.

thickness, geometry and positionin tf once per month &

actual oen temperature
twice per day.
once per week 4-point

) measurement

oven) pointmeasurement

visualappearance every order

wet adhesion not applicable once per shifon 1 test

panel

3.6.2Quality control for liquid coatingsystens

required test Cli C5

dry film thickness every ordeperthe sampling plan

adhesion once per shift on 1 part or test panel

gloss not applicabléonlyonc u s t oregeeast) s
determination of dew point twice per day

assessment of forced drying conditiof twice per daymorning & late afternoon and
(if applicable) every lot of parts suspected of too low temperat
visualappearance every order

6 For type and dimensns of test panels see chapterbyfies of test panels
7 The wet adhesion teistnot mandatory for coating systems on zinc and thermal spray metallic layers

QUALISTEELCOAT technicalspecification- Version 43 Page23



3.7 Laboratory and inspectionequipment for finishedproducts

All coates must have

91 dryfilm thicknesgauge
1 gloss meter 60°
9 crosscut tester opull-off tester for adhesion

Thefollowing equipment is necessary if applicablEording tahe tables irchapter 3.6

recording instrument for object temperature and curing time with 4 measuring points
equipment for dewointmeasurement

wet adhesion test equipment

impact test equipment

= =4 —a —9
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4.Approval of chemicalpre-treatment systems

To maintain ideal performance of the coating system, which is applied by a coater licensed by
QUALISTEELCOAT, the quality of the providezthemicabretreatment system is tested.

This part of the specification describes the testing process and acceptable critical values for
the test results.

A coater may only use approveldemicalpre-treatment systems for applications under the
quality label of QUALISTEELCOAT. All approved and valitiemicalpre-treatment systems
are listed on the homepage of QUALISTEELCGAT

Theapprovalis defined by:

A specificbasematerial (ST- SZ—HD)

Corrosivity class in combination with the number of organic coatings

The approval islwaysvalid for mone and multilayer coating systems.

Brand

Commercial codification of the conversion layer independent of the cleaning and
pickling conditions.

Too To Jo o To

4.1 Application for approval of a chemicalpre-treatment system

Any company may apply for the approval offeemicabpre-treatment system. An approval of
QUALISTEELCOAT will be grantedo a manufacturer or a company, which partly or
completely defines the rgm of achemicalpre-treatment system but delegates its production
to a third party. The applicant is called provider.

This company may apply for the approval afteemicapre-treatment system in two ways,
the so called “two track policy”.

Track 1: POSITIVE EXPERIENCE

REQUIREMENTS
A O1 granted licece holdefs
A COATI NG SYSTEM (ST1, ST2, SZ1, SZ2, SZ
A Registered followup and traceability of prreatment line (BOOKLET)
proofing the instructions of therovidersare followed. This BOOKLET

contains
A the general process instructions of gnevider
A the specific user’ scedtaateual f or t he

A the register of values and limits.
A The results of the control of the conversion layer done bpribvder
according to § 3.5.3.
The inspector controls the presence of the booklet artd-date information
of the booklet during the annual inspections at coater.

8 This is mandatory fromlstJanuary 2022 dl existing pretreatment lines will be tolerated until th& 1
January of 2024 or until major changes take place in the process of tinegbneent.
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APPROVAL

Providerof conversion layer can apply fan approval

No additional test to be done

Automatic renewal if number of granted license holders sidys

The corrosivity class is limited to the corrosivity class of the related granted
license holder.

T>o > I T

In casehe ultimate licenced coater loses the licence of the use of a specifiersion layer
(approval accordingto track 1), the provider can request for an approval according to track 2.
In order not to lose the approval, the tests need to fulfil the requirements within 6 months.

Track 2: TESTING PROCEDURE according to § 4.2 ad § 44.

REQUIREMENTS
A The complete coating system, conversion layer included, need to be tested
according t® 4.4
A COATI NG SYSTEM (ST1, ST2, Sz1, Sz2, SZ
A Registered followup and traceability of prreatment line (BOOKLET)
proofing he instructions of thprovidersare followed.This BOOKLET
contains
A the general process instructions of flievider
A the specific user’s manual for the
A the register of values and limits.
A The results of the control of the conversion layer done bpritvder
according to 8 3.5.3.
The inspector controls the presence of the booklet aftd-date information
of the booklet during the annual inspections at coater.

APPROVAL
A Provider of convesion layer can apply for an approval
A The testsieedto fulfil the requirements according §34.4

A |l etter of intent expressing the company’s
approvalmust be addressed to the general licen$eboice otto QUALISTEELCOAT - c/o

ARCO Association Management AB.O. Box 1507, CH8027 Zurich, Switzerlandhe

chosen organisation is here called the manager of the approval.

4.2 First approval of a chemicalpre-treatment system

At the first approval of thehemicalpre-treatment system the test panels aretprated

according to the instructions of the manufacturer either in the test laboratory in attendance of
an employee of the manufacturer or at the manufacturer in attendance of an inspectorin an
immersion or pray pretreatment. Subsequently the test panels are coated with an already
QUALISTEELCOAT-approved coating system according to the instructions of the coating
material manufacturer. The RAtolour 9010 must be used as topcoat.

The coating process must barried out immediately after the preatment process.

The providerprovides all the necessary information on hisfpeatment system to the testing

laboratory, including all details on the successive prosegss. All the corresponding
product and safety data sheets must also be provided.
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All the tests will be executed on a complete system as defined above. The testing laboratory

must allow the coating systemto cure properly pestipplief s i nstructi ons bef
the tests. Alsamples must be produced at lowest specified curing temperatures and shortest
corresponding curing times per the technical data sheet etigpdier

The testing laboratory submits the test results tortheager of the approval

4.3 Renewal of an approvéafor a chemicalpre-treatment system

Theproviderprovides the testing laboratory with the necessanti@&ment products for the
renewal application. The tests required for the renewal application are the same as for the
initial application. The validy of the first approval for a system spans from the date of
approval until the end of the second year following on the year of the approval. The renewal
Is for two years.

The testing laboratory submits the test results tortheager of the approval

Themanager of the approvdécides on renewal or withdrawal of the approlatase of
noncompliance, the tests that failed are repeated on samples taken from another batch. If the
second series of tests do not lead to satisfactory results, but corresponds to a lower corrosivity
category, the approvad decreasedto this lower category if the sufficient number of test

panels for the category is examined and has passegrdtielerof the tested product can

submit a new application for an approval for the higher level at any time, in such case the full
test range must be repeated.

Any change in the base formula of ttleemicabpre-treatment product must be notified to the
general licensee respectively to the QUALISTEELCGgekretariat. The general licensee
respectively the QUALISTEELCOABecretariat dades, whether a new approval is
necessary.

4.4 Laboratory tests for the approval ofchemicalpre-treatment systems

In this chapter tests as well as the sort and number of test panels, which have to be conducted
for approval, are listed. Test process, evabratiand requements are listed in chapter 6
“Testing procedures and requirements

4.4.1Type of test panel

Type|Purpose Compositionof test panels Dimension
D |mechanical tests; |test panels steel DC01/1.0330 min. 140 x 70 mm
corrosions tests |+ alternativepretreatment systemapproved organic layg0.8—1.0 mm thick
E |adhesion; test panels steel DC01/1.0330 min. 140 x 70 m
corrosions tests [+ hotdip-galvanized acc. 1ISO 1461 2.0 mm thick
+ alternative prdreatment systemapproved organic laye
F |mechanical tests; |test panels continuous hdip-galvanized steel min. 140 x 70 mm
corrosionstests |DX51D+2Z275U/1.0226 0.8—-1.0 mm thick
+ alternative prdreatment systemapproved organic laye

4.4.2Required tests

Required tests Test panels [Number of panels to be tested
dry film thickness D, E, F |all panels
adhesion D, E,F 1

QUALISTEELCOAT technicalspecification- Version 43 Page27



direct impact resistance tes D, F 1

gloss D, E, F |1 (average of 10 measurements)

wet adhesion (resistance to D,E,F |3

boiling water)

neutralsalt spray test D, E, F |6 (3 forfinal assessmentand 3 forpre
assessment (1 category before))

resistance to humidity D,E,F |3

4.5 Use of the QUALISTEELCOAT Logo by the supplier of a
QUALISTEELCOAT approved chemicalpre-treatment product

The use of théogo must comply with the Regulations for the use of the
QUALISTEELCOAT quality label (see wvw.QUALISTEELCOAT.net).

Thechemicapretreatment product may be marked with the quality label and the approval

number.

QUALISTEELCOAT technicalspecification- Version 43

Page28



5.Approval of coatingsystem

To maintainanoptimal performance of the paint systetimat areapplied by the
QUALISTEELCOAT licensectoater the quality of the coatinthat issupplied by coating
manufacturers s tested. In this part of the specification, the test methods and acceptable test
result limits are given.

A coatercan only use an approved coating system for those applications where the
QUALISTEELCOAT labelis involved. All approved and valid coating systems are listed on
the QUALISTEELCOAT website.

A QUALISTEELCOAT coating systers defined by:

the substrate stee

theoptionalpresence and the type ametallic layer(e.g.HD, SZ, M

type of surface prreatment (chemical/mechanical)

the optional presence and type of the electrophoretic of currentless deposited primer
number and type of organic layers

glosscategory of the topcoafmatt, satin, glosgy

finish of the topcoat (smooth or textured)

Class (1 or 2) (cfr. Qualicoat)

= =4 48 _8_-8_-9_-4a_-2

For multiple organic layers, tHt@QUALISTEELCOAT approval can be valid for different
QUALICOAT approvedopcoats of the santwand including class 1 and class 2 (cfr.
Qualicoat) Those QUALICOAT approvals (Pnumbers) need to be communicated to the
laboratory before granting an approval or renewal.

Only QUALICOAT classl or 2 are valid foQUALISTEELCOAT sygems.

The definition of ¢pss categories corresportdQUALICOAT specified in the table below:

gloss category gloss range acceptable variation*
1 (matt) 0-30 +/- 5 units

2 (satin) 31-70 +/- 7 units

3 (glossy) 71-100 +/- 10 units

5.1 Application for the approval of a coating system

Any company may apply for the approval of@atingsystem A QUALISTEELCOAT
approval for acoatingsystemwill be attributed to a coating manufacturer, or to any company
that defines, partially or completely, tft@mulationof the coating, but relies for the
manufacturing on a third partyhe applicantis calledSupplier.
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In case QUALISTEELCOAT coating ystemconsistof different layers of primer,
intermediate coats and topcsfitbm differentmanufacturerghe approvamustbe made by

one supplier who takes responsibility for the WhQIBALISTEELCOAT coating system

This applies also in case of Combiioas withelectrophoretior currentless deposited
primers(STEG HDEC, SZEC STCB. In all such cases the supplier and type of the different
materialamustbe indicated.

The company addresses a letter of intent expressing its engagement to obtain a
QUALISTEELCOAT approval to thgeneralicenseeof choice orto QUALISTEELCOAT -
c/o ARCO Association Management AB.0O. Box 1507, CH027 Zurich, Switzerlandhe
chosen organisation is here called the manager of the approval.

5.2 First approval of a coatingsystem

Thetestinglaboratory will contact theupplierThe necessary quantities of coating products
and/or test panels will be handed over totdsting boratory. If possible, thesting
laboratory will prepare theest panels, but fa possiblezinc layer or chemicadre-treatment
processit might be necessary tely on a subcontractowhich istherefore allowed.

Thesupplierprovides all the necessary information ondaatingsystem to thetesting
laboratory, including details on the successive coating layers to apply anththealfilm
thickness of every layer. All theorrespondingroductdatashees must also be transmitted.

All the tests will be executed on a complete system as defined above, unless otherwise
specified. Theestinglaboratory will allow thecoatingsystemto cureproperlyperthe

s u p p linstreationsbefore starting the te#id.sampleanustbe produceat lowest
specified curing temperatures and shortest corresponding curingo@ntbs technical data
sheet of the supplier.

Thetesting hboratory submits thestresultd¢o themanager of the approval

If the test results meet the requiremenf@AALISTEELCOAT approval for theoating
systemwill be grantedo the supplier

If the test results do not meet the requirementssapgelierwill be informed with a letteby
themanager of the approvekplaining theeasongor the momentary refusal. Tiseipplier
must wait at least three months before making a new application for avappr

The QUALISTEELCOAT approval for acoatingsystemis valid for the licensed company
andfor all its production sites where the approved coating is manufactimaaver,the
coating manufacturer muassure by using the QUALISTEELCOAApprovalthat the
composition of the produced coating is identical to the approved coating

5.3 Renewalof an approval for a coating system

Thesupplier provideshetestinglaboratory with the necessary coating products and test
panels for the renewapplication. The tests retiredfor the renewal application are the same
as for the initial application. The validity of the first approval f@oatingsystemspandrom
the dateof approval untithe end of the second year following on the year of the approval.
The renewal is fotwo years.

QUALISTEELCOAT technicalspecification- Version 43 Page30



If thetopcoatof the QUALISTEELCOAT coating systemlreadyhasavalid QUALICOAT
approva) some of the propertiem not have to be réestedThese testare marked with (*)
in the tables of required test$he suppliemustclearly identifywhich QUALICOAT P-
numbers belong to the test@ALISTEELCOAT system. This will be mentioned on the
approval He shall make a rotation of the differentiembers fothe renewal tests.

In case a QUALICOAT approval fortapcoais cancelled the QUALISTEELCOAT
approval remains valid until the next renewal where all properties have to be tested.

The test reporfrom theQUALISTEELCOAT laboratorymust be submitteid the manager

of the approvalThemanager of the approvdécides on renewar withdrawal of the

approvalln case of noncompliance, the tests that failed are repeated on samples taken from
another batch. If thsecond series of tests do neadl to satisfactory results, but corresponds

to a lower corrosivity category, the approval is decreased to this lower caiietpery

sufficient number of test panels for the category is examined and has gdsssdpplier of

the tested product can submit a new applicatioaf@pproval for the higher levak any

time,in such case the full test rangristbe repeated.

Any change in thbaseformula(binder,hardeneradditivespf the coating product implies
however that it must be consideresh new product, which consequently requires a new
QUALISTEELCOAT approval.

Also, test results for artificial weathering and outdoor exposure tests from approved
laboratories, collectet obtain other quality labels, may be used as test results for the
QUALISTEELCOAT approvaljf the conducted tests comply with these specifications and
the test report is approvéy thetestinglaboratory

5.4 Types oftest panels

Type | Purpose Composition of panel Application Dimension

A mechanical tests| test panels applied by the testin{ 105 x 190 mm
bare steel + zinc phosphate + | laboratory 0,75 mm thick
organiclayer

B corrosiontests | substrate + complete coating | applied by the 140 x 70 mm
system (eventual surface supplier of the DCO01

preparation + eventual metallic| coating systemor by 1-2 mm thick
layer + eventual prreatment + | the testing laboratory
organic layer)
C Florida test panels EN AW5005 applied by the testin{ 300 x 100 mm
+organic layer laboratory 1 mm thick
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5.5 Laboratory testsfor the approval of powder coating system

This chaptelists the testghetype and number of pandlsatmustbe performed for the
approvaltest proceduresassessmenénd reuirements are listed in chap@etesting
procedurs andrequirements.

required test panel | number of panels to be tested

dry film thickness A, B, C | all panels

adhesion B 1

directimpactresistanceéest | A 1

gloss A 1 (mean of 10 measuremeits

wet adhesionrésistanceo B 3 (not applicable focoatingsystens onzinc

boiling wate) andthermalspray metallic layer$§)

resistancéo mortar(*) B or C | 3 (not necessary f@UALICOAT approved
systems)

neutral salt spray test B 6 (3 for final evaluation and 3 for a pre
evaluation 1 category earlier)

resistance tbumidity B 3

accelerated weatherirft) Aor C | 2 (1 fortesting, 1 foreference)

naturalweatherind*) C 4 (3 for testingl for reference)

(*) These testare notnecessafgr topcoats wittQUALICOAT approvalor for interior approvals.

5.6 Selected colours for testing

Sequence

Coating system with a Qualicoat

Coating system without a Qualicoat

approved topcoat

approved topcoat

Initial tests |Tests without (*) RAL 9010 RAL 9010
Test with (*) Test result by Qualicoat is accepted | RAL 9010 + RAL 7016 + RAL 6005

1st renewal |[Tests without (*) RAL 9005 + rotation P-nr RAL 9005
. . . 2 out of the 3 colours defined by
Test with (*) Test result by Qualicoat is accepted Florida WG Qualicoat for Class 1

2nd renewal |Tests without (*) RAL 7016 + rotation P-nr RAL 7016
Test with (*) Test result by Qualicoat is accepted 2 ou_t of the 3 col-ours defined by
Florida WG Qualicoat for Class 1

3rd renewal |Tests without (*) RAL 6005 + rotation P-nr RAL 6005

Test with (*)

Test result by Qualicoat is accepted

2 out of the 3 colours defined by
Florida WG Qualicoat for Class 1

Next renewals | Tests without (*)

Rotation RAL 9010 - RAL 9005 -
RAL 7016 - RAL 6005

Rotation RAL 95010 - RAL 9005 -
RAL 7016 - RAL 6005

Test with (*)

Test result by Qualicoat is accepted

2 out of the 3 colours defined by
Florida WG Qualicoat for Class 1

9 For Zinc rich primers a failure in the wet adhesion test will not led to a negative approval
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5.7 Laboratory testsfor the approval of liquid coatingsystens

This chapter lists the testietypeand number of panels thatustbe performed for the
approval. Test procedures, assessments and requirements are listed irOdieaptey
procedurs andrequirements.

Thetestinglaboratory will prepare test panels with the dimensionsdsigng Bboratory is
used to work with, or alternatively usenads of approximately 150x70 mmwith a thickness
between 0.5 and 2 mm.

The preparation of the panefaistbe in accordance with tQUALISTEELCOAT
specification.

1 Steel panels of cold rolled steel are prepared to a degree of cleanlngsz 8r &\

3, perISO 850%1. The roughnes’ smust be between 50 pym and 100 um. Blasted
panels arele-dustedorior to the application of the primer coad.

9 Hot-dipgalvanizedpr continuous hetlip galvanized panels of the same dimensions
may be bought or prepared by a subcontractor. The former panels are sweep blasted
prior to the applicabn of the primer coat; the latter panels may be sweep blasted prior
to the application of the primer coggrthe instructions of the coating manufacturer.
The panels can eventually also be chemiqalkiytreated

1 A subcontractor may prepatteermal sprayed panels of the same dimensions

required test panel number of panels to be tested

dry film thickness A, B, C | all panels

adhesion B 1

neutral salt spray test B 6 (3 for final evaluation and 3 for a pre
evaluation 1 categomyarlier)

resistancéo humidity B 3

accelerated weatherirf) A 2 (1 for testing, 1 for reference)

natural weathering) C 4 (3 for testingl for reference)

(*) These tests are not necessary for topcoats@ItALICOAT approvalor for topcoats for interior usger
ISO 129442 (see Annex 1)

5.8 Use of theQUALISTEELCOAT logo by thesupplier of a
QUALISTEELCOAT coating system

The use of the logo must comply with the Regulations for the use of the
QUALISTEELCOAT quality label (see WwwWQUALISTEELCOAT.net).

coatingsystems omproducts that belong toQUALISTEELCOAT coating systeran be

identified by thdext on thdabel: 'Partof QSGsystent or "Part of QUALISTEELCOAT
coating systerh
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6.Testingproceduresand requirements

6.1 Coatability of parts

The following questions should be considered to evaluate the suitability of an object for the
application of aoatingsystem

Is thepre-treatment processlapted to thevork piece?

Can thecoatingsystembe applied to this substrate?

Is the paint systemuitable for the corrosivity category?

Is the preparation grade suitabkxording tahe table below?

= =4 -4 -9

Doubts about the suitability of the object for the application of the consideatithgsystem
must be discussed with thastomerA written agreemeamust then be available.

Apart from thaffor load bearingtructuresccording EN 109@ (materiaP 4mm)with an
expected corrosivity category from C3H and higtierpreparatiogradein accordance with
ISO 850.-3 preparation gradmaustfulfil the requirements shown in the table below.

P1- Light preparation
P2- Thoroughpreparation
P3- Very thoroughpreparation

Corrosivity category Preparation grade
C1 P1
Cc2 P2
C3 P2
C4 P2 or P3 as agreed betwgmarties
C5 P2 or P3 as agreed between parties

For a liquidcoatingsystem the edges shall be protected by a stripe coat extending across
approximately 25 mm on both sides of the edge and applied to a nominal thickness
appropriate to theoatingsystem

Requirements:

Thequestions regarding tle@atabilityneedo be positivelyanswered@nd thepreparation
grademustfulfil the requirements of the table above. Thsting of coatabilitymustbe
reported in the register.

6.2 Determination of surfaceroughness

The roughness of the substrate after blasting must be assessed.
The used parameteriys (mean roughness deptithe coaterhas the choice of the method in
accordance with:

1 ISO 85032 surface profile comparators
1 ISO 85034 stylus instrument
9 ISO 85035 replicatape
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Requirementsfor mechanical pre-treatment process
For liquid coatings & must be in the range from 5@A00pumor otherwise as specifidyy the
coating manufacturer in thechnicaldatasheet.

The mean roughness dept{x RSO 4287)s the arithmetical mean of single roughness depths
of successive sampling lengths.

6.3 Assessment ofinc coatingafter sweep lasting or pickling

A zinc coating must be made ready to be coated, and dross particles, droplets and sharp
points, zinc ashes, zrflakes, flux residues, and the like must be removed. Additional
sweeping may be necessary. This must be done with a fine gratheetahic abrasive at low
pressure at an angbé 30-35° to the surfacd?ickling of zinc coating is done in an acid or
alkdine bath, or eventualllgothin different steps.

Requirements:

The remaining zinc layehickness after sweep blastiagd/or picklingnustcomply with
ISO 1461- Table 3 as shown belown the table Therequired thickness related tahe
dimension of the steel parts.

parts and dimensiongdmm) minimum thickness averagethickness
steel2 6 mm 2 70 um 2 85 um
steel2 3 mm and <6 mm 2 55 um 270 pm
steel2 1,5 mm and <3 mm 2 45um 2 55um
steel < 1,5 mm 2 35 um 2 45 pm
castiron2 6 mm 270 um 2 80 um
castiron< 6 mm 2 60 um 270 ym

For Continuously galvanized steel (SZjs generally supplied with a temporary surface
protectionin order to avoid the formation of corrosion during transport or storage. The
surface protection can be of different types, as provided by EN 10346 standard, unless
otherwise agreed. QUALISTEELCOATighly recommends that the coater is informed of the
type of surface protection before the order is placed. If the temporary corrosion protection
layer cannot be removed adequately, a loss of adhesion of the organic coating can occur.
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6.4 Inspection ofsurfaceclearliness afterblasting

The surface must be very thoroughly blast cleaned (Sagz#%)

ISO 850%11. Prior to an eventual chemigae-treatment processd prior to the primer
application, the surface must be-diested.

The remaining dust quantityd size must be evaluatpdrISO 85023. Thereforethe dust
will be removed with a specific tape and visually evaluated régemmendetb use a
professional ISO 8503 DustTapeKit.

class description of dust particles
0 particles not visible under 10x magnification
1 particles visible under 10x magnification but not with normal or corrected vi

(usually particles less than p@n in diameter)
particles just visible with normal or corrected vision (usually particles betwe

2 pm and 10Qum in diameter)

3 particles clearly visible with normal or corrected vision (particles up to 0.5 n
diameter)

4 particles between 0.5 mm and 2.5 mm iardeter

5 particles larger than 2.5 mm in diameter

Requirements:
Dust quantity and dust size must not exceledsl.

6.5 Determination of the conductivity of dripping water

The final rinsegprecedinghe conversion bath must be done with deionized water. The
conductivity must comply with the supplier

S

Themeasurememtith the conductivity metancludes oneneasurement in th@nsing-bath
before rinsing and one measure of the drippvater after final rinse.

Requirements:
If not otherwise prescribed by the chemical supplier, the conductivity of dripping water shall
not exceed 3@ S/cm at 5°C.

6.6 Assessment of theonversioncoating

Theassessmerfor quality controlof conversion coatings varies a lot for egghtem and
different suppliersThe supplier of the chemical products for the conversion layer provides
the necessangst methods and frequency of testing.

Requirements:

Foll ow t he c¢ he micatankabsutthe pest methhod and frequencyi f i
The licence holder records the test results and the corrective actions of-theapmeent line
in order to meet the required result.
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6.7 Assessment oftoving conditions

The temperature in the curing oven (powder coatings) and the object temperature must be
measured with a-point measuring device. Three detectors must be attachibd parts (in

the top, middle and bottom of the oven) and one to measure the air temganatast the

parts.

Requirements:
Stovingtime and temperatun@ustmeet the specifications of the coatgygtem

6.8 Assessment oforceddrying conditions

For forced drying (liquid coatings) the temperature of the substrate in the drying oven must be
measired. This may be done by means ofpoint measuring device, using temperature
probes attached to the substrate

Requirements:
Forced dryingitme and temperaturaustmeet the specifications of the coatsygtem

6.9 Determination of dewpoint

The dew point is the temperature at which water condenses at the same rate at which it
evaporates. The measuremenistbe done with a dew point met&he measurenmis only
required if it isexpeced, that the temperature of the partsitieforecoatingcould possiblybe
below therequirements of 3°C above thdew point temperaturg&hiscan happeif parts are
stored outside in cold climate conditions or in unheated factoeiese blasting or before
coating and the factory is not using a drying ovitarahepre-treatment.

Requirements:
The substrate temperatdoe any coating applicatiomust be at least 3°C above the dew
point.

6.10 Adhesion

The adhesion of thepatingsystemonto the substrate can beeasured byhe following
methods:

9 crosscut tes{ISO 2409)

1 pull-offtest (ISO 16274l)

For film thicknesof organic layergxceeding 250 pnmgnly the pultoff testperlSO 162761
canbe used.

Requirements:

Thecrosscuttestrequires a level 0 anaximum 1 Theadhesioratthe pultoff testshall be
higher 5SMPa
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6.11 Direct impactresistanceest

The direct impact resistaats determineger SO 62721 using &20-mmdiameter spherical
indenter dropped under standard conditions.

For powder
25 cm must be used.

Requirements:

coat. i

ngs with a

t

hi ckness d=60

coatingsystens should not show any cracking or any detachmgtiteocoating from the

substrate.

6.12 Determination of dry film thickness

The dry film thickness of the individual layers in the system and the total dry film thickness
shall be measure#ith a thickness gaugeerISO 2808.

The measurements must be representative of the inspected area.

PerISO 19840, the total coated surface ba used to determine the number of necessary
measurements. Bsampling plan consists of thember of measurements to be taken in an
inspection area, and is as follows:

area/length of
the inspected area

minimum number of

maximum number of
measurements

(m?or running meter) MR allowed to be repeated
uptol 5 1

abovelto3 10 2

above3 to 10 15 3

abovel0 to 30 20 4

above30 to 100 30 6

abovel00 add 10 for every additional | 20 % of the minimum

100m? or running meter number of
measurements

In case obase materidllasted steel the values will be correghedISO 19840.

surface profile in accordance with ISO correction value
85031

fine measuredalue—10um
medium measuredalue— 25 um
coarse measuredalue—40pum

Requirements:

The arithmetic mean of alhdividual dry film thicknesses is equal to or greater than the

required thickness

All individual measurementre equal to or above 80 % of the required thickness

The arithmetic mean shall not exceed the maxinmmposed by the coating manufacturer, or
in absence of such a valtlee maximum dry film thickness (individual value) shall be not
greater than three times the nominal dry film thickness.
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6.13 Visual appearance

Any visual inspection of coated parts should baalat3 m for an interior settingnd 5 m for
an exterior setting in diffuse dayligahd with a normal unaidedsion.

Requirements:

At these distances and in diffuse daylight, the coating must not show any wrinkles, runs, sags,
craters, blisters and lmr surface irregularities. Irregularities that are an image of the steel
surface or the hedip galvanized zinc, visible through the coating, must be disregarded.

Colourand gloss may be measured if agreed upon between custonraaed

6.14 Gloss
Gloss is measurguerISO 2813, using incident light at an angle of 60°.

Note:if the significant surface is too small or unsuitable for gloss to be measured with the
gloss meter, the gloss should be compared visually with a reference sample, botbdbserv
under the same viewing angle.

Requirements:

Low gloss (0—30) + 5 units
Semigloss:(31—70) = 7 units
High gloss:(71—-100) + 10 units

6.15 Wet adhesion(Boiling water or pressure cookertest)

The objective of this test is to determine the resistahtee@oatingsystemto cracking and
loss of adhesioafter accelerated aging ptwater. The coater or testing lab can decide
whichtest is preferably used.

Method 1 with boiling water:

2houirmmer si on in boiling demicma204). Resnevd wat er
the test sample and allow it to cool down to room temperature. Apply an adhesive tape to the
surface, ensuring that no air is trapped. After one minute, remove the tape ateaof @ag|

with a sharp even pull.

Method 2 with a pressure cooker:

Add deminer al i sed /omati2@®QC) to@a pressure cooker withOan ipt&nal
diameter of about 200 mor moreto a depth of 25 mm and place a test panel measuring 50
mm in it. Place the lid in position and heat the pressure cooker until steam escapes from the
valve.The weighted needle valve shall be adjusted to produce an internal pressure of 100 +/
10 kPA (1 ba). Continue heating for 1 hour, timing from the moment when steam first
escapes from the valve. Cool the pressure cooker, remove the sample and allow it to cool
down to room temperature. Apply an adhesive tape to the surface, ensuring that no air is
trapped. After one minute, remove the tape at any angle of 45° with a sharp even pull.

Requirements:

No blisteringmore thar? (S2)perISO 46282. There shall not be any defects or detachment.
Someslightcolour change is acceptable.

QUALISTEELCOAT technicalspecification- Version 43 Page39



6.16 Bolling test for the approval of chemicalpre-treatments

Inspection in simmering (small to mediusized bubbles are breaking through the surface in
the compete container), deionized water (max. 10qBat 20°C).

The specimen is taken out of the water and cooled down to room temperature. After that it is
stored for 1 hour at room temperature. The cmgshall be made after one hour but within
two hours

Exposure times:

1. Corrosivity class 1: 15 minutes
2. Corrosivity class 2: 30 minutes
3. Corrosivity class 3: 1 hour

4. Corrosivity class 4: 2 hours

5. Corrosivity class 5: 3 hours

Requirements:

The degree of blistering according to ISO 4&8ust not bérigher than 2 (S2). No defects
nor stripping may occur. A certain change in colour is admissible. The-cubssst requires
a level 0 or maximum 1.

6.17 Resistance tanortar

PerEN 122061 mortar is a mixture of sand, lime and water. The mortar must berpcepg
mixing 15 g of hydrated lime, 41 g of cement add g of sand with sufficient tap water to

make a soft paste. Apply four portions of the mortar, approximately 15 mm in diameter and 6
mm thick, to the test panel. Place the test panel horizontdB/ at3T and 95 + 5% relative
humidity for 24hours. Thememovemanuallythe mortar from the coated surface and remove
any residue with a damp cloth. Allow the panel to dry, and examine the coating with normal
or corrected vision.

Requirements:

The mortar must be easily removable without leaving any residue. Any mechanical damage to
the coating caused by grains of sand must be disregdiueganel should not show any

change in appearance oraolourafter the test.
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6.18 Neutral Salt spray test (NSS)

The objective of this test is to determine the corrosion resistanceajatiagsystem For
the corrosiveategoriesthe test results will give an indication of the durability of ¢bhating

system

All test panels mudte scratcheth the middle of the panel with a vertical scratch of 1 mm,
100 mm long and made with the Sikkens scratch idw. depth of the scratch is made
through the organic layer till the metallic layer (zinc or steel).

Place the coated test piecaispray cabinet complying witBO 9227- continuous salt
spraywith the scratch in a vertical positioffter testing, remove the sample carefully from
the test cabinet, wash the test panels Hotezed water at a temperature of less than 35°C,
anddry immediatelyA crosscut test will be performed on each panel.

Assessment of corrosion and delamination at thhatshis carried out according 16O 4628
8 (immediate after the washing of the test panels)

For this purpose, it is tried to lift the coating with a sharp tool from the carveditiman

angle of 15° t&0°.

c
d

average arrosion of the substrate from thaatchaccording to ISO 4628 inmm
average delamination according to ISO 4&2& mm

Number of samples3 panelstype B for each corrosivitycategory

Requirements:

category exposure time

C1 high not applicable

C2 high 240 h(10 days)

C3 high 480 h(20 days)

C4 high 720 h(30 days)

C5 high 1440 h(60 days)

assessment requirement

blistering(ISO 46282) 0

rusting(1ISO 46283) Ri0

cracking(ISO 46284) 0 (S0)

flaking (ISO 46285) 0 (S0)

delaminatior{ISO 46288) d< ndmonsteelds 8 mm on zi nc s

corrosion(1ISO 46288) c<s SImm(ForC5< 2 mm)

adhesion (ISO 2409) OQorl

rating number of samplespassed / |consequence for inspectiondpplication
failed

A 3/0 passed

B 2/1 passed

C 1/2 failed

D 0/3 failed
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6.19 Resistance tdhumidity (continuous condensationtest)

The determination of the resistance of organic layers to humidity is evapeti gD 62702
CategoryCH: condensatioatmospherwith constant humidityalso know as continuous
condensatiorastCC). The testis not applicable to corrosivity category C1. The exposure
time for the other corrosivity categories is based on ISO 18944

Number of samples3 panelstype B for each corrosivitgategory

Requirements:

category exposure time(based on ISO 12944%)
basematerial steel basematerial zinc

C1 high not applicable not applicable

C2 high 120 h(5 days) 240 h(10 days)

C3 high 240 h(10 days) 240 h(10 days)

C4 high 480 h(20 days) 480 h(20 days)

C5 high 720 h(30 days) 720 h(30 days)

assessment requirement

blistering(ISO 46282) 0

rusting (ISO 46283) RiO

cracking(1SO 46284) (0) D

flaking (ISO 46285) (0) 0

rating number of samplespassed / |consequence for inspectiondpplication
failed

A 3/0 passed

B 2/1 passed

C 1/2 failed

D 0/3 failed
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6.20 Acceleratedweathering

This test simulates the resistance to discoloration and loss of gloss for an exterior use of
coatedoroducts andis executegberISO 164742. This test is only required fapating

systens in corrosivity categories C35.

After 1000 h exposure, the tesesmenis msed in demineralized water.

To assess gloss and colour, mean of 10 measurements will be made on the cleaned, weathered
sample and on the unexposed reference panel.

Requirements:

parameter measurement method acceptance criteria
loss ofgloss | gloss measurement at 60° in Class 1 Gloss retention must be at least 5(
accordance with ISO 2813 Class 2 Gloss retention must be at least 9(
colourchangdAE i n accordand|in accordance with ag
determined by QUALICOAT

6.21 Natural weathering

The resistance of @atingsystemto weatherindgecause oéxposure in Florida is evaluated.
This test only applies teoatingsystens intended for outdoor exposure. The test is executed
by exposing the coating materials in Florfper EN 13438 ,A.4.8.2 andollowing the
procedureperiSO 2810.

The test must start iApril and the samples must be exposed to the elements facing B° sout
for one year.

After exposure, the exposed samples must be cleaned using the following method:

Wash the test panels prior to inspection with water containing 1% neutral detergent, using a
sponge and avoiding polishing. Afterwards rinse the panels witgrwath a maximum

electrical conductivity of 10 uS/cm. This process must not scratch the surface.

To assess gloss and colour, three measurements will be made on each of the cleaned,
weathered samples and on the unexposed reference panels. These me&soreshbe

made at different points at least 50 mm apart.

Requirements:

parameter measurement method acceptance criteria
loss of gloss |gloss measurement at 60° in Class 1 Glossretentiormust beat leasb0%
accordance with ISO 2813 after one year of exposure in Flori

Class 2 Glossretentiormust be

at least75% after one year
at leas65% after one year
at leasb0% after one year

colourchangdAE i n accordand|in accordance with acg¢g
determined by QUALICOAT

QUALISTEELCOAT technicalspecification- Version 43 Page43



Annex 1

Standard Title

Paints and varnishe®owder organic coatings fbot dip galvanied or sherarded steel
products for construction purpos@iN 13438:201312)

Hot dip galvanized coatings dabricated iron and steel articleSpecifications and test

EN 13438

ISO 1461 methods (ISO 1461:2009)

ISO 2409 Paints and varnishe€rosscut test (ISO 2409:20162)

1ISO 2808 Paints and varnishe®etermination of film thickness (ISO 2808:20602)

1SO 2810 Paints and varnishedNatural weathering of coating&Exposure and assessment (ISO
2810:200407)

1SO 2813 Paints and varnishe®etermination of glossalue a0°, 60° and 85°
(1ISO 2813201410)

1SO 3231 Paints and varnishe®etermination of resistance to humisrespheres containing

sulfur dioxide (ISO 3231:19981)
ISO 9227 Corrosion tests in artificial atmospherealt spray tests (ISO 9227:2509)

General requirements for the competence of testingaligration laboratories;
Technical Corrigendurh (ISO/IEC 17025 Technical Corrigendum 1:26008)

ISO 11664 16 Colorimetry—Part 1: CIE standard colorimetric observers (ISO 116@291107)

ISO/IEC 17025

ISO 11664 4 Colorimetry- Part4: CIE 1976 L*a*b* Colour space

Paints and varnishe€orrosion protection of steel structures by protective paint sys

ISO 129441 _ Part 1General introduction (ISO 12941199805

1SO 129442 Paints and varnishe€orrosion protection of steel structures by protective paint sys
- Part 2: Classification of environments (ISO 129%499805)

1SO 129443 Paints and varnishe€orrosion protection of steel structures by protective paint sys
- Part 3: Design considerations (ISO 128t499805)

1SO 129444 Paints and varnishe€orrosion protection of steel structures by protective paint sys
- Part 4: Types of surfa@nd surface preparation (ISO 1294499805

1SO 129445 Paints and varnishe<€orrosion protection of steel structures by protective paint sys
- Part 5: Protective paint systems (ISO 12%4200709)

1SO 129446 Paints and varnishe€orrosion protection of steel structures by protective paint sys
- Part 6: Laboratory performance test methods (ISO 19249805)

1SO 129447 Paints and varnishe€orrosion protection of steel structures by protective paint sys
- Part 7: Exeution and supervision of paint work (ISO 1294499805)
Paints and varnishe€orrosion protection of steel structures by protective paint sys

ISO 129448 - Part 8: Development of specifications for new work and maintenance (1ISO-12944
8:199805)
Corrosion protection of steel structures by protective paint systAgsessment of, ang

ISO 162761 acceptance criteria for, the adhesion/cohesion (fracture strength) of a cditily
Pull-off testing(ISO 162761:200705)

1SO 28121 Paints and varnishe®etermination of resistance to liquidBart 1: Immersion in

liquids other than water (ISO 28412200701)

Paints and varnishe€valuation of degradation of coatingdesignation of quantity an
ISO 4628-2 size ofdefects, and of intensity of uniform changes in appeardPad 2: Assessment
degree of blistering (ISO 4622:201601)

Paints and varnishegkvaluation of degradation of coatingdesignation of quantity an
ISO 46283 size of defects, and aftensity of uniform changes in appearanPart 3: Assessment ¢
degree of rusting (ISO 46282016:01)

Paints and varnishegvaluation of degradation of coatingdesignation of quantity an
ISO 46284 size of defects, and of intensity of uniforimamges in appearancBart 4: Assessment ¢
degree of cracking (ISO 46282016-:01)
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Standard Title

Paints and varnishe&valuation of degradation of coatingdesignation of quantity an
ISO 46285 size of defects, and of intensity of uniform changesgdpearancePart 5:Assessment of
degredqISO 46285:201601)

Paints and varnishe&valuation of degradation of coatingdesignation of quantity an
size of defects, and of intensity of uniform changesdpearancePart 5: Assessment

IS0 46288 degree oflelamination and corrosion aroundaibe or other artificial deect(ISO 4628
8:2012-02)

1SO 62702 Paints and varnishe®etermination of resistance to humiditiart 2: Procedure for
exposing test specimens in condensati@ter atmospheres (IS6270-2:200507)

1SO 62721 Paints and varnishefRapid-deformation (impact resistance) teskart 1: Falling
weight test, largarea indenter (ISO 6272:2011-08)
Preparation of steel substrates before application of paints and reladedtsr Visual

1SO 85011 assessment of surface cleanlineRart 1: Rust grades and preparation grades of ung

steel substrates and of steel substrates after overall removal of previous coatings (
8501-1:200705)

Preparation of stesubstrates before application of paints and related produitaal
ISO 85013 assessment of surface cleanlineRart 3: Preparation grades of welds, edges and otl
areas with surface imperfections (ISO 85812006:03)

Preparation of steel substrateefore application of paint and related produtgsts for
ISO 85023 the assessment of surface cleanlind2art 3: Assessment of dust on steel surfaces
prepared for painting (pressusensitive tape method) (ISO 8532.99210)

Preparation of stésubstrates before application of paints and related prod8ctface
roughness characteristics of blaktaned steel substratd®art 1: Specifications and
definitions for ISO surface profile comparators for the assessment of abrasive blas|
cleaned srfaces (ISO 8503:201202)

Preparation of steel substrates before application of paints and related pr&lutiase
roughness characteristics of blaktaned steel substrateart 2: Method for the gradin
of surface profile ofbrasive blastleaned steelComparator procedure (ISO 8503
2:201202)

Preparation of steel substrates before application of paints and related pr&lutise
roughness characteristics of blakaned steel substratd?art 4: Method dér the
calibration of ISO surface profile comparators and for the determination of surface
- Stylus instrument procedure (ISO 850201202

Preparation of steel substrates before application of paints and related pr&lutase
ISO 85035 roughness characteristics of blaktaned steel substratd®art5: Replica tape method
for the determination of the surface profil8O 85035:200307)

ISO 85031

ISO 85032

ISO 85034

Paints and varnishesMethods of exposure to laboratory light soured®art 1: Genera

SO 164741 guidance (ISO 16474:201311)

1SO 164742 Paints and varnishesMethods of exposure to laboratory light soured®art 2: Xenon
arc lampgISO 164742:201311)

ISO 2063 Thermal sprayingMetallic and other inorganic coatingZinc, aluminium and their

alloys(ISO 2063:200503)

Zinc coatings Guidelines and recommendations for the protection against corrosioj
ISO 147131 iron and steel in structure®art1: General principles of design and corrosion resista
(1SO 147131:200912)

Paints and varnishe<orrosion protection of steel structures by protective paint
ISO 19840 systems Measurement of, and acceptance criteria for, the thickness of dry films or
rough surfacedSO 19840:201-D9)

Executon of steel structures and aluminium structuiéartl: Requirements for
EN 10901 conformity assessment of structural components; German versia0 &N
1:2009+A1:201XEN 10901:201202

Execution of steel structures and aluminium structuRest2: Technical requirements

EN 10962 for steel structure§EN 10902:201)
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Annex 2
Voluntary part of the Qualisteelcoat specifications, to meet the EN1090 reqguirements.

In fact, for a coater there is not an obligationto give a Declaration of Conformity (DoC). This
obligationis for the party that brings the product to the market, and a coater
mostly works on order of a construction company or product company.

Due tothe fact that EN 1090 adresses the party that brings the product on the market, A
coater can do the declaration by himself that hisonse Control and production process
fulfils the requirements of EN 1090. However, if a problem occurs, and the coelaredk

the performance by himself, and the procedures are not right, the customer (construction
company) is in deep problems, and will have a significant penalty. If a customer wants to
avoid that, either he have to do the audit by himself, or he hawean dudit by an external
party. It is obvious, a declaration by a notified body is must stronger than a do it yourself
audit, and that is much stronger than a-slel¢laration of performance by your supplier.

So, for an above mentioned company, it ibeaconvenient to work with a coatertoot-dip
galvanizethat do have a guaranteed working process in line with the EN 1090. So itis an
advantage to audit the coater in line with the EN 1090 as an extra option on the Qualisteelcoat
specifications.

CEdeclaration

Specifications

Substrate > Construction ) Coater Market
Supplier company HD End user
2.2/3.1 cert D.O.P. P:1SO 12944
HD: ISO 1461 +
ISO 14713 1&2
EN 10025 EN 1090
+ AnnexF,
EN 1090
ISO 9001.

The EN 1090 is covered by the Qualisteelcoat specifications with the exception of:

1. Personnel chart with educated tests.

2. The description of the order to the coater with the written coating specifications.
3. Anincoming goodgrocedure.

4. A procedure for customers with complains.

In most cases, an ISO 9001 can cover these aspects, however, one should verify this.
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Items of the EN1090 not (completely) covered by the Qualisteelcoat specification if this voluntary part
is not executed.

EN 10901 Section 6.3.2 Personnel

Responsibilities, authorities and cooperation of all employees in managerial, executive or supervising
functions, which have an impact on the conformity of the product, must be determined.

>>The company needs to have an organisation chart, descriptimmetbons and
responsibilities and a record of qualification of personnel.

As an example, one can use the following table.

Name employee Date of birth Education level Test to do Date instruction Instruction valid Instructor
to

EN 10901 Section 6.3.6, EN 109Q attachment F, Coating specification

The coating system is defined by:

The expected lifetime (ISO 1294% andcorrosivity class (ISO 12943), to be specified by the
customer. The coater has to define a coating system which meets these requirements.

Or;

The coating system is specified by the customer. If applicable special working procedures regarding
pre-treatment and/or special coating application are specified.

The coating system to be applied must be indicated in the order specification.

The coater must implement a written supervising and verifying schedule for the verification and
recording of the compwents coated in compliance with the order specification.

>> The coater has to have a procedure for defining a proper coating systerding tdSO 12944 in

case the customer specifies an expected lifetime and corrosivity class. If the customer dpesifiyot

an expected lifetime and corrosivity class, the coater needs a procedure to assure the right system for
the right use and/or circumstances. The coater has to check if the preparation grade is specified and
executed according EN 102) 10.2 (ENISO 850%3).

All necessary information to execute the corrosion protection according the EN 1090 (preparation,
corrosivity class and lifetime or coating system, testing requirements, special instructions regarding
masking holes or edges) has to be provibgdhe customer and all this information must be clearly
stated on the order guidance form or fabrication form:

1 P-grade

I Pretreatment

1 Coating System

1 Layer thickness

1 Specialrequirements
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EN 10902 Section 10.2, 12.6 and Annex F, Incoming goods (products to be coated)

All surfaces to which paints and related products are to be applied shall be prepared to meet the
criteria of EN ISO 8501. The preparation grade according to EN ISO-35®hll be specified.

If the expected life of the corrosion protection and corrosivity category are specified, the preparation
grade shall be in accordance with Table Bftegratie EN1090 en Qualabels 150626Thermally cut
surfaces, edges and welds shall be suitably smooth and able to achieve the specified roughness after
subsequent surface preparation (see Annex F).

NOTE Thermally cut surfaces are sometimes too hard for the abrasive material to achiavieatiie s
surface roughness. The procedure test specified in 6.4.4 may be used to establish surface hardness
and determine whether grinding is necessary.

If the structure is to be protected against corrosion, inspection of the structure prior to corrosion
protection shall be carried out against the requirements of Clause 10.

All surfaces, welds and edges shall be visually inspected. The acceptance criteria shall meet
requirements of EN ISO 8501.

>> The company has to have a procedure for visual inspectiall surfaces, welding joints and
edges (preparation grade ISO858)1EN13438) to check the coatability of incoming godilso, the
action if the coatability is not sufficient must be described.

EN 10931, 6.3.8 and annex F, Checking and neconforming products

Inspection and checking shall be undertaken in accordance with the quality plan. The execution
specification shall specify any requirements for additional inspection and testing. Inspact
checking, including routine checking shall be recorded.

The manufacturer shall have written procedures that specify how to deal witon&orming
products. Such events shall be recorded as they occur and these records shall be kept fordthe perio
defined in the manufacturerdés written procedures.

>> The coater must have procedures how to determine and treadbnfmrming products.

All cases of norconformity must be recorded. Naonforming products must be clearly and
visibly marked.
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Annex 3

Annex 3 : Exterior Coating Systems with Powder Coating

Organic layer Corrosivity
REFERENCE Intermediate Topcoat Total coating
base material primer
Coating System + Surface Base Pretreatment Coat (Polyester) system
codification Preparation | material Number of m|C€2|C3|Ca| C5
number of organic Type | pm pm pm organic I-'@
layers layers (@) @
EP-5T1-21 5T1 5T Mechanical (SA 2 1/2) 80 1 BO | v [ x| x X
EP-5T1-11 5T1 5T Chemical 80 1 80 | v [ x [ x X
EP-5T2-11 5T2 5T Chemical Z/ZF | 60 80 2 140 v | v | ¥ x
EP-5T2-21 5T2 5T Mechanical Z/ZF | 60 80 2 140 v | v | ¥ x
EP-5T2-31 5T2 5T Mechanical + Chemical Z/ZF | 60 80 2 1400 v | v | v x
EP-ST3 -1 5T3 5T Chemical Z/ZF | 60 60 80 3 2000 v | ¥ X
EP-ST3-21 5T3 5T Mechanical Z/7F | 60 60 80 3 200 v v X
EP-5Z1-11 521 Z 225 Chemical 80 1 B0 | v [ v [=x x
EP-5Z1-41 571 Z 225 Mechanical 80 1 BO| v [ v | =x x
EP-5Z1-12 571 Z 275 Chemical 80 1 BO| v [ v | =x x
EP-571-42 571 Z 275 Mechanical 80 1 80 | v [ v [x X
EP-SZ2-11 522 Z 275 Chemical ZF 60 80 2 140 v | v | ¥ x
EP-572-41 S72 Z 3275 Mechanical ZF | 60 80 2 140) v | v | v X
EP-HD1-11 HD1 HDG Chemical 80 1 80| v |v]|v x
EP-HD1-41 HD1 HDG Mechanical 80 1 80| v | v |V x
EP-HD1-51 HD1 HDG Mechanical + Chemical 80 1 80 | v | v [V x
EP-HD2-11 HD2 HDG Chemical ZF | 60 80 2 4o v | v | v v
EP-HD2-41 HD2 HDG Mechanical ZF | 60 80 2 140 v | v |V v
EP-HD2-51 HD2 HDG Mechanical + Chemical ZF 60 80 2 140) v | v | v v
EP-HD3-11 HD3 HDG Chemical ZF 60 60 80 3 2000 v | v
EP-HD3-41 HD3 HDG Mechanical (sweeping) ZF 50 50 80 3 2000 v | v
EP-MS51-71 MS1 Sa3 MS 50 pm nene 80 1 B8O | v | v (W ]
EP-MS51-72 MS1 Sa3 MS 100 pm none 20 1 go | v | v|v x
EP-M52-71 M52 Sa3 MS 50 pm none 60 80 2 140 v | v | ¥ v
EP-M52-72 M52 Sa3 MS 100 pm none &0 80 2 140 v U v
EP-STEC2-62 STEC2 EC EC-pretreatment (#) 80 1 80 | v v v v
EP-STEC3-61 STEC3 EC EC-pretreatment (#) 60 80 2 1400 v | v
EP-HDEC2-61 HDEC2 EC EC-pretreatment (#) 80 1 80 | v [ v [ v
Codification:
ST Steel
Z225 Continuous hot dip galvanized steel {coil) with 225 g/m? zinc
Z275 Continuous hot dip galvanized steel (coil) with 275 g/m? zinc
HDG Hot Dip Galvanized Steel
MS Metal Spray
EC Electrophoretic primer (e-coat) 15 pm
z zinc flakes containing powder primer
ZF zinc free powder primer

v
X
EC-pretreatment (#)

P

Recommended

This Coating System requires agreement between interested parties (ISO 2063)
Mot possible

Only degreasing except for integrated electrophoretic lines.

Number of organic layers and total layer thickness EC EXCLUDED

Polyester Qualicoat Class 1 or Class 2 can be used indistincly as topcoat
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