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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Paints and varnishes — Coating materials and coating
systems for exterior wood — Natural weathering test

1 Scope

This document specifies a natural weathering test for exterior wood coating systems mainly intended

ford

The
expo|

the d

othe

For f

2 Normative references

The
cons
undg

ISO §
ISO 1
ISO 4
ISO 3
ISO 4
ISO 2

ISO 4
and {
desig

ISO 4
and 4
blistd

FCOTAtioON At protection of plamed and SawiT wood:

fest provides a means of evaluating the performance of a wood coating systemdur
sure. It forms the basis for the performance specification according to EN 927-2/It alg
omparison of coating systems performance on different substrates including the woo
" wood modifications.

irther information, see Annex E.

following documents are referred to in the text in suchya“way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced deciment (including any amendme

54, Standard atmospheres for conditioning and/or: testing — Specifications
513, Paints and varnishes — Examination and preparation of test samples
409, Paints and varnishes — Cross-cut test

808:2019, Paints and varnishes —-Determination of film thickness

813, Paints and varnishes'<= Determination of gloss value at 20°, 60° and 85°

628-1:2016, Paints,and varnishes — Evaluation of degradation of coatings — Designatio
ize of defects, and ofintensity of uniform changes in appearance — Part 1: General intr(
nation system

L628-2, Paints and varnishes — Evaluation of degradation of coatings — Designation
ize of defects, and of intensity of uniform changes in appearance — Part 2: Assessment|
ring

ISO 1

810, Paints and varnishes — Natural weathering of coatings — Exposure and assessment

ing outdoor
o facilitates
1 species, or

heir content
applies. For
hts) applies.

n of quantity
duction and

of quantity
of degree of

1628-4, Paints and varnishes — Evaluation of degradation of coatings — Designation

of quantity

and size of defects, and of intensity of uniform changes in appearance — Part 4: Assessment of degree of
cracking

ISO 4628-5, Paints and varnishes — Evaluation of quantity and size of defects, and of intensity of uniform
changes in appearance — Part 5: Assessment of degree of flaking

ISO 4628-6, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 6: Assessment of degree of
chalking by tape method

ISO/CIE 11664-4, Colorimetry — Part 4: CIE 1976 L*a*b* colour space

[SO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

[SO 18314-1, Analytical colorimetry — Part 1: Practical colour measurement

©ISO

2022 - All rights reserved


https://standardsiso.com/api/?name=e1b1264467467dc47ee516a3c7927706

ISO 16053:

2022(E)

EN 16492, Paints and varnishes — Evaluation of the surface disfigurement caused by fungi and algae on

coatings

3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Eled

3.1
weathering
WRM
coating mat

4 Princi

The resistaj
substrate, i
properties @

The referen
to as pine) i

in joinery timber, was chosen as the substrate reference_instead of heartwood, because paint f3

is more evi
alternatives

Differences
allowed for
agreement i

NOTE Ed

WRM, known as the internal comparjson/product (ICP). It has proved increasing difficult to source thg

materials for
the severity

Interpretatio
manufacture

The standaj
carried out
alternative

tropedia: available at https://www.electropedia.org/

reference material

brial of known aging performance

ple

ice to natural weathering of the coating system under test, applied to a specified Y
assessed. Durability is evaluated by determining the changes in decorative and prote
f coatings after 12 months of exposure.

Ce test substrate is Pinus sylvestris (European redwood or Scots pine, subsequently refq
h order to obtain comparative results more rapidly?The sapwood, which is usually pr

dent on the former. However, heartwood and other grain orientations may be usg

in nature and quality of wood, and in.the weather and site conditions, are recognizeq
n the method by comparing the test:system with a nominated WRM. The WRM is subje
y the customer and test institution, and can be a nominated commercial product.

rlier editions of this document*have used a tightly specified semi-transparent wood stain 4

the ICP and legislation.has-made some materials unavailable. The ICP was primarily used to 3
bf the climatic exposure/at the weathering site but proved to be relatively insensitive to loc

vood
ctive

rred
bsent
ilure
d as

| and
rct to

s the
B raw
ssess
ation.

n of this third edition-of the document places more emphasis on the absolute test result but allows

's and researchorganisations to make comparison with tried and tested compositions.

'd test substrate is pine sapwood. Performance on substrates additional to pine cd
using the) same test method principles on a nominated substrate (or substrates)
wood:species, wood pre-treatments, and wood modifications. The results can be assq

by the crite

coating compination.

[ia’of EN 927-2 and subject to meeting them, conformity claimed for the tested subst

n be

e.g.
ssed
rate/

Optional tests are described in Annex D. They can provide valuable additional information. However, to
facilitate comparisons, this document requires that pine panels are included as part of each exposure
series. An alternative version of the test panel has a machined water-trap. This can accelerate some
types of failure.

5 Apparatus and materials

The usual la

boratory apparatus, materials and, in particular, the following shall be used.

5.1 Exposure racks, inclined at an angle of 45° to the horizontal, on which the specimens are facing

towards the

equator, in accordance with 1SO 2810.

© IS0 2022 - All rights reserved
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5.2 Glossmeter, for the measurement of specular gloss in accordance with ISO 2813, at 60° geometry.

5.3 Tristimulus colourimeter or spectrophotometer, for the measurement of colour and
calculation of colour difference in CIELAB colour coordinates in, accordance with ISO/CIE 11664-4.

5.4 Tape and cutting tool, for the assessment of adhesion in, accordance with ISO 2409.
5.5 Microscope, with a magnification of x 10 for the assessment of surface defects.

5.6 _Microscope, for measurement of film thickness in accordance with ISO 2808:2019, 5.4.4,
method 6A.

5.7 | Self-adhesive, transparent tape, in accordance with ISO 4628-6 for the assessment|of chalking.

5.8 | Climate chamber.

6 Coating sampling

Take|a representative sample of the product tested or of each product in the case of a multi-foat system,
in acfordance with ISO 15528.

Examine and prepare each sample for testing in accordancewith ISO 1513.

7 Test panel selection

7.1 | Wood reference species

The reference test panel shall be pine thatthas been selected to be free from knots, cracks gnd resinous
stredks and to be straight-grained and;of normal growth rate (i.e. 3 to 8 annual rings per 10 mm). The
inclijpation of the growth rings to the face shall be 5° to 45° (see Figure 1).

The wood shall be free from (blue stain and evidence of surface or bulk fungal infection. Abnormal
poropity (caused by bacterial attack) shall be avoided, in accordance with A.10.

The Wwood shall be conditioned at (20 # 2) °C and a relative humidity of (65 * 5) % to anfequilibrium
moisfture content of (43* 2) %.

©1S0 2022 - All rights reserved 3
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b) This pan
c) Thispan
The groy

contains

d) Thispan
The grov

NOTE Tle top side of panels is the exposed side; the bottom is the rear face.

7.2 Prep;s

7.2.1 Ref{

The panels g
and (20 + 2

D)

=

S\

d)

ofa panel with no heartwood (if present) closer than 10 mm to the'tést surface fulfilling the requirg
th ring orientation (5° to 45°) at the front side.

el does not meet the specification because the heartwood is-too close to the front side.

el does not meet the specification because the growthd'ing orientation is not within the 5° to 45°
yth rings incline -10° at the left of the panel and 30¢ at the right. Consequently, a part of the st
tangentially cut wood surface (growth ring inclirfation 0°), with considerable risk of crack forms

el does not meet the specification because the. growth ring orientation is not within the 5° to 45°
Uth rings incline 45° at the left of the panel and 70° at the right

Figure:l — Cross section of panels

iration and selection of wood panels

brence (standard) test panels

hall be cupfrom boards planed all round and shall be nominally (375 # 2) mm x (78 + 3
mmcthick. For details of panel preparation, see Figure 2. The panels shall be planed

smooth and

150) immedjiately before coating. Rounding of edges is not permitted.

uniform finish. In order to avoid aged wood surface, the panels shall be hand sanded (

ment

band.
rface
tion.

band.

mm
to a
mesh

The panels shall be selected to give a sapwood test surface on the convex side of the growth rings,
with any heartwood confined to a zone no closer than 10 mm from the front side. Heartwood shall be

checked wit

h the reagent described in A.11, at both ends of each panel.

Any panels showing surface splitting shall be rejected. Where the presence of some minor defects in the
test area is unavoidable, their position should be noted and their influence excluded during assessment
of coating performance.

7.2.2 Alternative test panels

Alternative substrates including wood species other than pine, modified or impregnated wood, may
be tested according to the requirements of the test specifier (customer). Preparation of the panels
should follow the procedure for sizing, planning and sanding as in 7.2.1. However, the requirements

4

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=e1b1264467467dc47ee516a3c7927706

ISO 16053:2022(E)

for heartwood to sapwood ratio and grain orientation may be different. These should be agreed with
the user by the testing organization (if different) and the information recorded on the test report. Use
guidance on typical properties for some common wood species in accordance with Annex G. Some

infor

7.3

mation on thermally and chemically modified wood is found in Annex I.

Preparation of coated panels

7.3.1 Wood conditioning

Prior to Coatlng, condltlon the panels at (20 = 2) °C and a relatlve humldlty of (65 +5)%i in accordance

with
the ¢
trans
spec

7.3.2

For e
to be
unex

Appl

oating system and durlng subsequent storage of test panels before exposure. Pa
ferred for brief periods to other ambient conditions where this is required for ‘thd
fic operations or assessments.

Preparation of panels for the test coating

ach coating system, select four panels on a random basis from the available supply for
tested including the reference. Three panels shall be used for expgosure and the fourth
posed reference.

 the coating system to the front and side faces of each panel The front side of the pan

facing the bark of the tree. The back of the panel and end-graixs shall be left uncoated.

Appl
COrTY

Reco
the f
wet f

7.3.3

Prep
each

y the coating system using the method specified by the manufacturer to give a spi
bsponding to the mean value (220 %) of the manufaeturer's recommended spreading r

ird the quantity of coating applied to each test panel and subsequently calculate a me
pur panels. The values should be stated préferably in 1/m? or g/m?2, but may also be €
ilm thickness (in micrometres).

Preparation of panels for the weathering reference material

are four panels by applying the weathering reference material (WRM) to the front and
panel. The back of the paneland end-grains shall be left uncoated. Apply the WRM by

coating system according to(the manufacturer’s instructions and allowing for the necessar

coaty

One

and the drying period)between coats. The dry film thickness shall be recorded in pm

coatings on the referénce substrate. The WRM should also be used on each alternative subs

as th

7.3.4
Whe

S comparison for one or more test coatings.

Sealing and ageing

» conduct of

bach species
shall be for

el is the side

eading rate
hte.

an value for
xpressed as

side faces of
hpplying the
y number of
on pine.

et of WRM panels exposed at the same time may serve as the comparison for one ¢r more test

trate tested

h'dll the coatings have dried, seal thoroughly the ends of the panels with at least tw

o coats of a

flexible, moisture-impermeable white paint, which may also be a long-oil alkyd type, and capable
of withstanding two years of natural exposure without breakdown. The “sealer” may be applied by
brushing or dipping. The sealer shall be applied to the bands marked “a” and “c” at the ends of the panel,
shown in Figure 2. It is important that the sealer is applied all round, i.e. that front, sides, end grains

and rear face of the bands are coated.

After sealing, age the panels for approximately 7 days in the controlled environment at (20 + 2) °Cand a
relative humidity of (65 + 5) %, before carrying out initial panel examinations.

Exposure shall start at the latest 28 days after completion of sealing.

© IS0 2022 - All rights reserved
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Dimensions in millimetres

R

Key

1,2and 3

R

a

b

[

NOTE

7.3.5 Thi

Determine f{
panels. Exaf
accordance
places spacg

The figure is not to scale.

exposure panels

unexposed reference panel

Sealed end (may be used for numbering or marking of test panels).
Section for application of coating system.

Sealed end.

Figure 2 — Details of test panels

Ckness of the coating

he dry film thickness of the WRM and the test coating(s) using the unexposed refefence
hine three small chips of coated wood removed from each reference panel by microscopy in
with 1S0(2808:2019, 5.4.4, method 6A. The three chips shall be removed at three different
d evenly across the panel width. Make five measurements on each of the three chip$ and

calculate an|

The thickne

materials may pen

d récord the mean value in micrometres.

ated i 1w [OIT dlld T O dyel” OI dDOVCE 1€ WOOO{ Ul'Td . ating
etrate the wood material to some extent, but this part is not included i

n the

determination.

8 Procedure

8.1 General

Carry out all examinations in accordance with Annex A and Table B.1.

© IS0 2022 - All rights reserved
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8.2 Examination before exposure

Before exposure, carry out the following measurements on all the test panels and the WRM:

Asse
As W
expo
and ]
SO af

For f

8.3

Expdg
expo
dates

Stord
8.4

8.4.1
At thle end of the 12 months exposuré péeriod, examine the panels on the exposure racks an

blist
of (2

8.4.2

Asse

mass of coating system applied (by weighing) (see 7.3.2);

coating thickness (see 7.3.5);

gloss;

colour.

f
q

\

B The adTesTon on the TefeTence panel for the test coating and the WRM:

ood is a natural material, unexpected defects can be detected in the coated panéls
sure, even though the wood material has been selected, inspected and prepared as des
.2. If such panels as an exception are exposed, the type, size and position of/defects sh
to avoid any influence on the assessment after exposure.

urther details, see Annex A and Annex B.

Exposure

se three of the four panels with their long edge horizontal and the 50 mm band to t}
sed face, for a period of 12 months, using the exposure.racks (5.1). Record the starting

P«

the reference panels indoors at a temperature of (20 + 2) °C and a relative humidity o
Examination after exposure

Examination on the exposure racks

ering. Remove the panels from the racks to the laboratory and condition for 7 days at a {
D + 2) °C and a relative humidity of (65 + 5) %.

Laboratory exaniination of unwashed panels
5s the panels for&he following properties:
laking;
racking;

ristial disfigurement by microorganisms;

just before
cribed in 7.1
all be noted,

le left of the
r and ending

F (65 + 5) %.

| record any
emperature

chalking;

general appearance.

8.4.3 Laboratory examination of washed panels

After the first examinations (8.4.1 and 8.4.2), wash the panels by sponging with clean lukewarm water
to remove surface deposits and atmospheric pollutants, and allow to dry.

Examine the coating on the reference and exposed panels for gloss and colour.

Examine the coating on the exposed panels for visual disfigurement by microorganisms, adhesion and
general appearance.

© IS0 2022 - All rights reserved
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9 Precision data

Further information for precision data are given in Annex F.

10 Expression of results and test report

The test report shall contain at least the following information:

a) all details necessary to identify the product tested, including name and address of the manufacturer
or supplier of the coating system tested, name or other identification marks of the coating system

tested, nr]nding the bhatch number, dpcr‘ripfinn of the coating system tested method and date of

application, coating thickness and colour;

b) inthe cdse ofadditional alternative substrates, each substrate should be given a general@description.
Where the alternative is a different wood species from the Pine reference, then density,‘heartyvood
sapwoof ratio and grain orientation shall be reported using the headings listedin“Annex G} The

source ¢f the wood should also be clearly stated in the test report;

c) referenge to this document (i.e. ISO 16053:2022);
d) name apd address of the testing laboratory;
e) exposufe site;

f) identifi¢ation number of the test report;

g) name and address of the organization or the person whoerdered the test;

h) method|of sampling, date and person responsible for:the sampling;

i) date of yeceipt of the coating system tested;
j)  exposure period (start and finishing dates);
k) any devjiations from the test methods specified;

1) testresplts (see 8.2, 8.4.2 and 8.4.3);

m) date of authorization of the testreport;

n) type of futting tool usedfor-adhesion measurement (see A.9.2.1);

0) method|of colour méasurement, i.e. 45°:0° or di:8° (specular component included); any deviafions

from the test methods specified.

An example|for asuitable form is given in Annex C.

A copy of the‘test report together with data sheets should be stored to comply with quality assugance

requirements.

© IS0 2022 - All rights reserved
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Annex A
(normative)

Details of test methods

Gloss and change of gloss

Meaq
Dete
thred
and

obta

pan
deci

A.2

Meaq
with
Dete
obse

pan
deci
A.3

The
accol

Calcylate and recerdthe mean value for quantity and size to one decimal place.

A4

Asse

Fmine the value for each area along the grain, i.e. with the light beam parallel to'the g
b measurements on separate areas along the length of the panel. Rotate the” glosj

Calc%Eate the change of gloss (CG) of each of the three exposed panels, and of the unexpos

Calc%Eate the colour change AE;b of each of'the three exposed panels and of the unexpos

ure the specular gloss in accordance with ISO 2813, using a glossmeter at 60° inciden

pbtain another three measurements on adjacent areas. Take the mean ofithe six mq
ned.

. Calculate the mean of the gloss change of the three exposed panels. State the final
al place.

Colour and colour change

ure the colour in accordance with ISO 18314-1, using the measurement geometry 4
specular component included (sci/spin). The geemetry used shall be stated in the
rmine the CIE 1976 colour coordinates (L*, a*)\b*) for the standard illuminant D65 a
Fver 10° for each panel as a mean of 6 single@easurements.

. Calculate the mean of the colour-change of the three exposed panels. State the final i
al place.

Blistering

nssessment for quantity (density) and size shall be made on each exposed panel s
‘dance with ISO 4628-2.

Flaking

L light angle.
rain. Obtain

meter 180°
asurements

bd reference

esult to one

5°:0° or d:8
test report.

nd standard

bd reference

esult to one

eparately in

accol

ssiment for quantity (density) and size shall be made on each exposed panel s¢

(d cW U U D d O Ope W dg OIT O U

Calculate and record the mean value for quantity and size to one decimal place.

bparately in

A.5 Visual disfigurement by microorganisms (growth of fungi and algae)

Assessment shall be made on each exposed area separately, in accordance with EN 16492,

A.6

Cracking

The assessment for quantity (density) and size shall be made on each exposed panel separately in
accordance with ISO 4628-4.

©ISO
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Calculate and record the mean value for quantity and size to one decimal place.

A.7 Chalking

The assessment shall be made on each exposed panel separately in accordance with the procedure
described in ISO 4628-6. Take care to distinguish between chalking and dust.

Calculate and record the mean value to one decimal place.

A.8 General appearance

The assessnl!ent shall be made on each exposed panel separately in accordance with ISO 4628+-12016,
Table 3, in comparison to the unexposed reference panels.

Calculate and record the mean value to one decimal place.

A.9 Adhegsion

A.9.1 General

The assessment shall be made on each exposed panel separately, int\accordance with the procgdure
described it ISO 2409.

A.9.2 Apparatus

A.9.2.1 Cutting tool

A single-blade cutting tool with 20° to 30° edge and other dimensions as specified in ISO 2409 or a
multiblade ¢utting tool may be used. The singletblade cutting tool is the preferred tool. The type of
cutting tool[used shall be stated in the test report.

A.9.2.2 Adhesive tape

The adhesive tape shall be (25 + 10)im wide, preferably transparent pressure-sensitive tape. Guidance
for adhesivg strength is given imAnnex H. The tape shall be stored at least 2 h at (20 + 2) °C dnd a
relative humidity of (65 + 5) %t

A.9.3 Progedure

Perform the| test twi€e)on each exposed panel, recording individual results without decimals. Calculate
and record the mean‘value for each panel to one decimal place. Calculate and state the mean valye for
all three palllels td'one decimal place.

A.10 Test for abnormally porous pine wood

Abnormally porous wood can be detected qualitatively by the rapid absorption of a drop of propan-2-ol
(isopropanol) applied to the surface; the drop should not be absorbed in less than 30 s by normal wood.
The test should be carried out at not less than six places, widely separated, on the rear face of the test
panel. Wood showing faster absorption should be rejected.

A.11 Test for heartwood in pine

Heartwood content shall always be checked on the end grain of both ends of each test panel using a
fresh solution of, for example, Fast Red B salt (5 g/l in deionized water) or Solid Blue Salt B (CAS No
14263-94-6) (2 % in deionized water).
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Fast Red B has no reported mutagenic or teratogenic effects; however, it should be treated as a suspected
carcinogen. Reference should be made to up-to-date, relevant health and safety data sheets.

Solid Blue Salt B is currently classified carcinogen Category 1B (H350).

©1S0 2022 - All rights reserved 11
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Annex B
(normative)

Assessment requirements for panels of test coatings and WRM

Table B.1 — Assessment requirements for panels of test coatings and WRM

Planel designation Exposure panels Unexposed
(Teslt coatings and WRM) r(:)f:;(;lll:e

1 2 3 R

Wood species Pine or alternative substrate

Inspection?

Before expogure

a) Spreadipgrate X X X X

b) Coating|thickness X

c) Gloss X X X xP

d) Colour X X X

e) Initial defects X X X

After exposyre X X X

a) Blistering (on site)

b) Generallappearance X X X

c¢) Flaking X X X X

d) Cracking X X X X

e) Chalking X X X X

f) Visual disfigurement by X X X X

microoiganisms

After exposyre and washing X X X

a) Generallappearance

b) Visual disfigurement by X X X

microoiganisms

c) Gloss X X X xP

d) Colour X X X X

e) Adhesign X X X X

a2 The inspqctions should preferably be carried out in the order indicated, a) to e).

b )The gloss measurement is repeated on the unwashed unexposed reference panel at the end of the exposure period (see

Al).
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Annex C
(informative)

Example format for a test report

This annex gives an example of a test report for the natural weathering test for exterior wood coating
systems. It has been found appropriate to provide the test reportin tables, such as Table C.1 to Table C.3.

One $et of the tables is needed for each substrate/coating system combination tested.

Table C.1 — Description of the coating system tested

Exterior wood coating system — Natural weathering test (ISO-16053)
TEST REPORT

Test gystem and substrate:

Clasgification in accordance with EN 927-1:

Test¢d on:
(Subptrate)

Assignment:
(Job No. etc.)
Test¢d for:
(Cliept)
Test¢d by:
(Labpratory)

Expdsure site:

Star{ing date: Ending date:

Coat No. Manufacturer Trade name Description Application Amount
(or sample refer- method and date | applied (mean
ence) value)

Blw[no|-

Appljcation interyal

Coat|1-2
P-3
B <4
Dry {TIm thickness Testsystem:
in pm (according to
ISO 16053)

Similarly for WRM WRM: Manufacturer, batch number, production date
Remarks:

©1S0 2022 - All rights reserved 13
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Table C.2 — Results of the weathering reference material (WRM)

Exterior wood coating system — Natural weathering test (ISO 16053)

disfigurement by
microorganisms ©
(MO)

Adhesion
(AD)

General
appearance
(GA)

Property Wood Evaluation scale Reference Results after 12 months exposure
code species test method panel Individual values Mean value
Change of gloss 1SO 2813
(CG)
Change in colour?
AEg,
BlisteringP IS0 4628-2
(BL)
Flakingb ISO 4628-5
(FL)
Crackingb 1SO 4628-4
(CR)
Chalking ISO 4628-6
(CH)
Visual EN 16492

IS0 16053:2022,
Annex A

ISO 4628-1

calculated.

a  Measurerhent geometry: (45°:0° or d:8).

b Only the quantity is considered for the performance spetification in EN 927-2.

¢ Values for intensity, quantity, percentage area for fuingal and algal growth should be expressed and the mean of each

NOTE Itfis suggested that Tables C.1 and\E.2 are printed back to back for each combination.

14
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Table C.3 — Results of the test system

Exterior wood coating system — Natural weathering test (ISO 16053)

Property Wood |Evaluation scale test| Reference Results after 12 months exposure
code species method panel Individual values Mean value
Change of gloss ISO 2813
(59
Change in
colofrd
AE
Blistpring P 1SO 4628-2
(BL)
Flak|ng b 1SO 4628-5
(FL)
Cracking b 1SO 4628-4
(CR)
Chalking ISO 4628-6
(CH)
Visual disfigure- EN 16492
ment by
micrporganisms
C
(MO]
Adhgsion ISO 16053:2022,
(AD) Annex A
Gendral ISO 4628-1
appearance
(GA)

a

b

C

Measurement geometry: (45°:0° or d:8).

(Only the quantity is considered forthe performance specification in EN 927-2.

Values for intensity, quantity, percentage area for fungal and algal growth should be expressed and the|

mean of each

calcuflated.

Condlusion:

Signature: Date:

The result of\this test is only to be stated in full; extracts may only be published with [the written
pernjission from the testing laboratory.

Enclosed:

Results in detail

— Photographs (optional)

© IS0 2022 - All rights reserved
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Annex D
(informative)

Optional tests including variations to standard weathering test

D.1 Pring

The standar
panel of pin

This annex
additional i
also throug
characterist
intended to
From exper
test results
in a shorter

NOTE It
performance
the current

specifiers ca

D.2 Testq

When inforiation on specific wood substrates is required, the following tests may be carried out:

alternatf

panels

— woods modified or impreguated by industrial processes.

D.3 Tests

D.3.1 App

procedure

Ciple

d weathering test described in this document specifies that the test be conducted on
e with a planed surface.

lescribes variations to the standard test procedure which provide thepmeéeans of obta
hformation on coating performance through the use of alternativer-wood substrates
n the inclusion of a water trap in the exposed panel surface, whichfor some weath
ics may pose an additional challenge to the coated wood. The modified test par
simulate coating performance on wood components which may-be at risk from water ¢
ences in the past in different European countries, the presence of the water trap eng
pn wood cracking, flaking, blistering and disfigurement®y microorganisms to be obtg
time period (12 months) compared to panels tested without water traps.

is emphasized that these optional tests serve to provide additional information. The le
achieved in the standard test employing a pine panel'without back sealing and water trap const
asis of compliance with the requirements of thetperformance standard EN 927-2. Howevel
draw relevant comparisons with alternative substrates and test configurations.

on alternative wood substrates

ive wood species (see Anrex G);

vith a sawn finish;

with water trap

aratus and materials

h flat

ning
and
bring
el is
ntry.
hbled
lined

rel of
tutes
, test

Aaratuc and matariale lictad in Clanca B +hao fallanasin

In addition t

NOTE

op

ot ot ot oo ot e U i oot E 0t e oo vy it

Milling cutter, cylindrical with a diameter of 25 mm, for drilling of water traps.

accelerated test[4].

D.3.2 Preparation

This test is based on Nordtest Build 229, 1989, Coating systems on exterior wood - Performance

The preparation of panels shall be in accordance with Clause 7 except that a water trap is introduced as
a final operation by the following procedure:

Machine a water trap into the centre of the face of the test and reference systems by milling a circular

hole, approximately 25 mm in diameter, through the paint system and to a depth of (5 # 1) mm into

the woo

16

d, as shown in Figure D.1.
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Dimensions in millimetres

I o 1! I o 21 I o 3|
I I I I I I
I o R
I I

Key

1,2 apd 3 exposure panels

R unexposed reference panel

a Sealed end (may be used for numbering/of test panels).

b Section for application of coating system.

¢ Sealed end.

NOTH The figure is not to scale.

FigureD.1 — Details of test panels with water trap

D.3.B Panel assessment
Panell examination$shall be carried out in accordance with Clause 8.

For the evaluation of flaking, disfigurement by microorganisms and cracking on panel$ containing
the yvater trap’shall be in accordance with the specifications given in Tables D.1 and I).2. Flaking,
disfigurement by microorganisms and cracking on the coated areas of the panels containing the water
trap [are, evaluated within a radius of 50 mm from the centre of the water trap excludinL the actual
water-tt ap-

©1S0 2022 - All rights reserved 17
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Table D.1 — Flaking (FL) on panels containing the water trap

Classification if Affected area

ll:g‘t/l; ggg:f‘;‘li Around the water trap Remaining test area
0 0% 0%
1 Not greater than 5 % Class 1 in accordance with ISO 4628-5
2 Greater than 5 %, but not greater than 10 % Class 2 in accordance with ISO 4628-5
3 Greater than 10 %, but not greater than 20 % Class 3 1n accordance with ISO 4628-p
4 Greater than 20 %, but not greater than 40 % Class 4 in accordance with ISO 4628-b
5 Greater than 40 % Class 5 in accordance with [SO/4628-p

Table D.2 — Cracking (CR) on panels containing the water trap

Classificatipn if Affected area
both demands Around the water trap Remaining test area
have been met
0 No cracking No cracking
1 Very few cracks No cracking
Quantity (density) 1 in accordance with
[SO 4628-4
2 A few cracks permitted One single crack permitted
Quantity (density) 2 in accordance with
[SO 4628-4
3 A moderate amount of cracks permitted A few cracks permitted
Quantity (density) 3 in accordancewith
ISO 4628-4
4 A considerable amount of crackspermitted | A considerable amount of cracks permitted
Quantity (density) 4 in accerdance with
ISO 4628-4
5 Dense pattern of cracks A considerable amount of cracks
Quantity (density) 6 in accordance with
ISO 4628-4

D.4 Tests with back sealing of the panels

In order to dbtain additional information, the portion of the back of the exposure panels that is normally
uncoated may be sealed by the following methods:

— one coat ofthe WRM;

— first coat of the test coating system;

— full test coating system.

18 © IS0 2022 - All rights reserved
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Annex E
(informative)

Explanatory notes

E.1 Natural weathering test

Natukal weathering tests give an indication of the durability of the system tested\ThE closer the
condjfitions of actual use are to the conditions of the test, the better the correspondence.

Howegver, as weather conditions vary considerably, e.g. dependent on the locatiofyyvariations in coating
systdm performance also occurs.

In EN 927-1, systems are classified according to their appearance and end use.

Gengrally, the test will provide objective guidance in this respect,‘particularly when the evaluation
is combined with considerations of local microclimatic variations‘and of the influence jn durability
exerfed by the substrate and by constructional details. A performance specification taking aspects of
end-fise into account is described in EN 927-2.

E.2 | Validity of test reports

E.2.1 System

Gengrally, test reports are only valid for systéms equal to those tested.

Predjficting the actual behaviour of a system, incorporating minor changes in compositiolrl compared
to the one tested, is dependent on_the manufacturers experience. It is the responsibility of the
manfifacturer to validate any changes.

E.2.2 Climate and region

Test results reflect, among’other things, the climatic conditions at an actual test site duripg a specific
12 mlonths exposure period.

Test [reports chatracterize the system tested under similar climatic conditions. These, hqwever, vary
from| one place-t¢ another and from period to period. Therefore, test results should be consjdered more
as qyalifieddndications of the performance than as absolute values.

As variations in performance, as well as in test results, are largely due to climatic differendes, it should
be notedin test reports within which location the test has been carried gut. The date and period of
exposure should also be recorded.

It is useful to record climatic data like temperature, rainfall, possible hail damage and irradiation
during the exposure period.

©ISO

2022 - All rights reserved
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Annex F
(informative)

Precision data

Test precision (repeatability and reproducibility) of the natural weathering test of this document
was estimated in an interlaboratory study (“Round Robin IV”) by members of the CEN/TC 139/WG 2
“Coating systems for wood” in 2004 to 2006. The study consisted of three consecutive exposures of
one-year duration (in three months intervals) at five different exposure sites in Central Europ€{with
sets of threg replicate pine panels coated with a semi-transparent wood stain, previously known as the
internal comparison product (ICP) according to ISO 16053:2018. Test panels were produced by th¢ five
participantg individually, applying a common batch of ICP. Performance assessmentswete carriefl out
by different|operators at the five exposure sites.

The calculated repeatability and reproducibility limits of the ICP are regarded as typical for] this
test method (see Table F.1) and may be used as basic estimates. However, testprecision of expogures
according t¢ this document vary with specific exposure conditions, coating systems, substrateg and
assessed mdterial properties.
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Annex G
(normative)

Guidance on typical properties for some common wood species

The performance of a wood coating system is markedly influenced by the nature of the substrate
including the species and differences within the same species such as cutting and growth ring pattern.

Fort

com
this

The

good practice. However, if the objective pfithe test is to test a species where knots, tannin
an expected feature of the substrate; then these are allowable but should be noted in t
properties. Additional information is required to identify modified woods.

Tablé¢ G.1 gives an overview of(typical wood properties as guidance when selecting an alter
specles for general testing of coatings. However, the use may specify specific substrate typ

mercially available grades may vary significantly. When testing alternative species 3
locument, it is therefore advisable to record certain properties of the wood, iamely:

density;
fatio of heartwood to sapwood;

ardwoods: presence of pores (coarse and/or fine) and their distribution (ring poroy
orous or diffuse porous);

grain orientation as shown in Figure 1;
gurface texture (plain or sawn);
preservative treatment (if present);
grade marking.

reference substrate is specified to be freg-of knots and excess resin, and this is normally

his reason, the reference species test panel (Pinus sylvestris) is tightly specified. When-ai alternative
specles, or wood derivative, is to be tested, it is not usually possible to use such a tightspé

Fification, as
iccording to

S, semi-ring

y considered
or resin are
he recorded

hative wood
bs according

to commercial interests and availability. The dimensional stability of the chosen substrate, [particularly
moisture movement, exefts a strong influence on coating system performance.
It may be noted thap the “natural spreading rate” of low and medium build stains is aff¢cted by the
densjty of the weod and the way it is sawn. This aspect should be discussed with the test gpecifier and
a spreading rate'agreed. In general, lower spreading rates gives better performance in the weathering
test.
Table G.1 — Characteristic wood species properties
Latin name Common Average Texture/grain Additional information
names density kg/
m3
Hardwoods
Pericopsis elata Afrormosia, 725 — Fine texture. Stained by elemental iron.
African Teak
— Diffuse porous.
— Straight grain, can
be interlocked.
©1S0 2022 - All rights reserved 23
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