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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document defines the measurement and assessment processes used for above waterline exterior
surface appearance and quality requirements for large yachts. The purpose of this document is to provide
practical measurement processes for the assessment of agreed acceptance criteria for the visual appearance
of yacht coatings.

Measurement processes are based on known generic inspection equipment that is available at the time of
producing this document. It is not the purpose of this document to provide an exhaustive list of inspection
equipment which is available at the time of publication.

© IS0 2024 - All rights reserved
\%


https://standardsiso.com/api/?name=878f1e5336a72b60490c154ce85e6ba8



https://standardsiso.com/api/?name=878f1e5336a72b60490c154ce85e6ba8

International Standard
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Ships and marine technology — Large yachts — Measurement
and assessment of the visual appearance of coatings

1 Scope

This document specifies technical requirements for the measurement and assessment of the visual

appearanc

For the puj
according {

This docun

2 Norm

The follow
requireme
the latest ¢

[SO 2813, |
[SO 4618, |

ISO 4628-2
defects, and

ISO 4628-4
defects, and

3 Term
For the pui
[SO and IE
ISO Ony

IEC El¢

3.1

of the superficiat coating of farge yachts-itis vatid forcoatings above tire watertite:

rpose of this document, large yachts are of length of hull (L) higher or equal to 24 'm
0 ISO 8666), in use for sport or leisure and commercial operations.

hent describes how the final finish can be evaluated before its acceptance.

ative references

ng documents are referred to in the text in such a way that same)or all of their content
hts of this document. For dated references, only the edition-Cited applies. For undated
dition of the referenced document (including any amendinents) applies.

Paints and varnishes — Determination of gloss value at.20°, 60° and 85°
aints and varnishes — Vocabulary

, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantit)
| of intensity of uniform changes in appearance — Part 2: Assessment of degree of blisteri

, Paints and varnishes — Evaluation ofidegradation of coatings — Designation of quantit)
| of intensity of uniform changes in‘appearance — Part 4: Assessment of degree of crackin|

s and definitions
poses of this document, the terms and definitions given in ISO 4618 and the following

[ maintain terminolegy databases for use in standardization at the following addresse

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

ctropediayavailable at https://www.electropedia.org/

clouding

(as defined

ronstitutes
references,

and size of
19

and size of
g

apply.

2]

appearance of lighter and darker patches 1n a top coat (3.12) film, most commonly observed 1n special effect

(metallic f1

3.2
curing

ake) coatings

term in polymer chemistry that refers to the toughening or hardening of a polymer material by cross linking

of polymer

3.3
cut line

chains

visible, raised, hard edge of a coating created when the applied coating borders masking/fine line tape
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3.4
fairness
particular range of wavelengths of defects from 300 mm to 1 000 mm

3.5
fingerprint
damage of wet film due to accidental contact by either operators or objects, or both

3.6
hull
main body of a yacht which provides flotation

3.7
polishing mmark
mark from|top coat (3.12) polishing, resulting in low gloss areas

3.8
print through
visual effe¢t of inconsistencies or faults in the underlying coating/substrate structure

3.9
sanding mark
raised or indented lines (curved or straight) visible in the top coat (3.12) as a result of the sanding process
under the fop coat

3.10

striping
appearancg of lighter and darker repetitive shades in a top coat (3.12) film, most commonly dbserved in
special eff¢ct (metallic flake) coatings

3.11
surface texture
local devidtion of a surface from a perfectly flatyplane, generally measured in terms of its froughness,
waviness and form

3.12
top coat
final coat df a coating system

3.13
visual observation
process conducted by an observer with normal or corrected-to-normal vision without magnificatjon under a
uniform artificial illuminance between 500 Ix and 1 000 Ix, or normal daylight

Note 1 to erftry: Visual.observations should be conducted at a distance of >75 cm (or approximate arm’s lehgth) and at
an incident aingle of 230°.

3.14
wipe mark
surface disturbance in the top coat (3.12) paint film as a result of a substrate contamination

4 Evaluations

4.1 General

This document specifies methods for evaluating the appearance of the external coating of large yachts. This
evaluation can be carried out by using a combination of measurements using either equipment or visual
observations, or both.

Even if measured separately, measurements and visual observations should converge to determine the
overall assessment of visual appearance.

© IS0 2024 - All rights reserved
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4.2 Measurable effects

The following effects should be measured when evaluating fairness:
— distinction of image (DOI)

— orange peel

— microstructure

— colour

— gloss (see ISO 2813)

— particfilate contamination

For the abgve parameters provide descriptions, measurement and test methods.
4.3 Visually assessed effects

4.3.1 Grpup 1: point defects
— Crater|ng

— Fisheyps
— Dimplegs

— Pinholgs

4.3.2 Grpup 2: localized defects
— Sags/runs

— Brush|marks

— Sanding marks

— Wipe rparks

— Polishing marks

— Watermarks

— Cutlings

— Tape marks

— Blisterjing{which shall be measured in accordance with ISO 4628-2

S .
1

C k' 1 H laielclaall l - A | Q AL£D20Q A
— racki TS5/ T AZTITS, WINTI SIIdIT UTTHICTASUT TU TIT AL LUT U ATIC T WITIT TS TOUZO™ T

P

4.3.3 Group 3: generalized defects
— Blushing

— Blooming

— Print through

— Over spray

— Cissing

© IS0 2024 - All rights reserved
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— Striping/Clouding

Other visual effects including wrinkling, flaking, peeling, cracking, fish eyes, fingerprints, and lack of opacity
should not be present in the coated surfaces of large yachts.

5 Measurable effects and visually assessed effects (including test and recording
methods)

5.1 Measurable effects

5.1.1 Fairness

5.1.1.1 Description

Fairness rqlates to the large-scale smoothness and smooth distribution of reflection linés on both a flat and
a curved suyrface.

Fairness mjay be measured at any point during the fairing and coating processes.

5.1.1.2 Test method
For the pugposes of this document, a measurement by linear bar and feeler gauge shall be performed.

Fairness mleasurement shall be in accordance with the test method 6utlined in Annex A.
5.1.2 Distinction of image

5.1.2.1 Description

Distinction] of image (DOI) is a measure of how cleably a reflected image appears in a reflective surface.

5.1.2.2 Test method

For the purposes of this document, an 9ptoelectronic measurement device (such as wave-scan fechnology,
goniophotgmeter, or equivalent) shall'be used.

DOI measufrement shall be in accordance with the test method outlined in Annex B.
5.1.3 Orpange peel

5.1.3.1 Description

Orange pe¢l is arepating property resulting in a surface appearance characteristic of the skin of|an orange.
The coarsg¢ness. of the resulting texture can vary and has a significant influence on the image-forming

qualities otthe finish. Surface profiles of gloss and high gloss coatings are measured in wavelenigths in the

range of 0,1 mm to 30 mm.

5.1.3.2 Test method
For the purposes of this document, an optoelectronic measurement device shall be used.

Orange peel measurement shall be in accordance with the test method outlined in Annex C.

© IS0 2024 - All rights reserved
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5.1.4 Microstructure

5.1.4.1 Description

Microstructure refers to structures smaller than 0,1 mm within the paint film that influence the visual

perception

5.1.4.2 Test method

For the purposes of this document, an optoelectronic measurement device (such as wave-scan
technology, goniophotometer, or equivalent) shall be used. A wave-scan device measures dullness, while a
goniophotometer measures haze value.

Microstrud

5.1.5 Co

5.1.5.1

Visual col

ture measurement shall be in accordance with the test method outlined in Annex D.
jour

pescription

ur perception is influenced by varying colour sensitivity in each person and |

by varying

environmental conditions such as lightness and colour. Colour perception mainly depends on three factors:
light sourcg, observer and surface condition.

The light spurce and observer are defined by the International Commission on Illumination (CIH) and their
spectral fynctions are stored in the spectrophotometers for colouf measurement. Optical properties of a
surface arg then the only variables that are required to be measured.

To monitoi colour consistency in a project, a standard reference shall be established and evaluat¢d in terms
of deviatiop from the standard and not in absolute value.

5.1.5.2 Test method

For the purposes of this document, a spectrophotometer shall be used unless otherwise specified. The
spectrophgtometer measures the amount™of light reflected by a coated surface along the wavelength
spectrum o¢f visible light, and the readings afre taken from the spectrum data.

The colourmeasurement shall be in @ccordance with the test method outlined in Annex E.

5.1.6 Glgss

5.1.6.1 Description

Gloss is an|optical property of a surface, characterized by its ability to reflect light specularly. The factors
involved inlvisuakevaluation are the surface condition, the illumination and the observer. On a glogsy surface,
the majority of the light is reflected in the specular direction. The specular gloss, or speculaf reflection
measurement;, is a reading of the amount of reflected light intensity and is compared to the|amount of
reflected light fromra btack gltassstamdard withradefimed refractive imdex:

5.1.6.2 Test method

For the purposes of this document, a specular gloss-meter shall be used as defined in ISO 2813. The gloss-meter
measures the specular reflection. The light intensity is registered over a small range of reflection angles.

NOTE

There are three different geometries defined. Within super yacht measurements, typically 60 degree

geometry is used. For high gloss, 20 degree geometry can be used and for low gloss, 85 degree geometry can also be
used. All measurement values are in gloss units (GU).

Gloss measurement shall be in accordance with the test method outlined in Annex F.

© IS0 2024 - All rights reserved
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5.1.7 Particulate contamination

5.1.7.1 Description

Particulate contamination is when particles of dust, hair or fibres are embedded within the coating during
application or before complete curing.

Surface particles on the coating that can be removed through washing or wiping with a chamois, without
leaving a mark may be excluded from the scope of this document.

Visibility of particles can vary according to the observation point with respect to the surface and the light

conditions.

5.1.7.2 1

For the puj

[est method

poses of this document, a measurement by a magnifier with a scale or a ruler shal'be

Particle number and size measurement shall be in accordance with the test method outlined in A|

5.2 Visu

5.2.1 Ge

Visibility g
light condi
clusters. G
of defects i
over large

5.2.2 Gr

5.2.2.1 (

5.2.2.1.1

Formation
cratering.

Key

1  coating

ally assessed effects

neral

fions. Group 1 (5.2.2) consists of point defects which are typically isolated or observ
Foup 2 (5.2.3) consists of localized defects which can‘be observed as a single defect
n one or more localized areas. Group 3 (5.2.4) consists of generalized defects typicall
hreas.

pup 1: point defects
ratering

Description

in a film or coat of smallyeircular depressions that persist after drying. Figure 1

layer

berformed.

hnex G.

f the defects can vary according to the observation point with respect to the surface and the

bd in small
r a cluster
y observed

illustrates

2 substrg

5.2.2.1.2

Figure 1 — Cratering

Recording method

Cratering shall be recorded in accordance with the method outlined in Annex H.

© IS0 2024 - All rights reserved
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5.2.2.2 Fisheyes

5.2.2.2.1 Description

A fisheye is a small spot of lack of paint, occasionally encircled by a ring of paint thicker than the surrounding
paint film, caused by a contamination on the surface before application. Figure 2 shows a fisheye.

1 N
2

Key

1 coatin laycx
2 substrgte

Figure 2 — Fisheye

5.2.2.2.2 |Recording method

Fisheyes shall be recorded in accordance with the method outlined in Annéx H.
5.2.2.3 Dimples

5.2.2.3.1 | Description

Dimples are a small circular depression in a top coat paintfilm that does not reach the underlying substrate.
Figure 3 illustrates a dimple.

1
2

Key
1  coatinglayer
2 substrdte

Figure 3 — Dimple

5.2.2.3.2 | Recording method

Dimple redordingtrequirements shall be in accordance with the recording method outlined in Anhex H.

5-2-2-4‘ P ilth}CD

5.2.2.4.1 Description

A pinhole is the presence of a small hole in the film or coat, resembling that made by a pin (see ISO 4618).
Figure 4 shows a pinhole.

© IS0 2024 - All rights reserved
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SE
U

coating layer
substrate

Figure 4 — Pinhole

5.2.2.4.2

Pinhole sh

5.2.3 Gr

5.2.3.1 §

5.2.3.1.1

Sags occur
movement

5.2.3.1.2
To record ]

Sags shall |

5.2.3.2 K

5.2.3.2.1

Brush mar
and still ex

5.2.3.2.2

Brush mar

5233 §

D A L o |
NCLUTUIII g IITLIIvUH

11 be recorded in accordance with the method outlined in Annex H.
pup 2: localized defects
ags

Description

when a number of factors influencing the flow of the wet ceat film result in visible
5 before paint curing.

Recording method
he extent of a sag, a straight ruler or similar equipment shall be used.

be recorded in accordance with the method outlined in Annex 1.
brush marks

Description

ks are ridges in the paintwork following a brush application, where the paint has not
hibits the brush tip marks.

Recording method

ks shall be récorded in accordance with the method outlined in Annex I.

anding-marks

5.2.3.3.1

Description

downward

flowed out

Sanding marks occur when scratches and lines originating from mechanical or manual sanding, performed
as a means of preparing the surface of the substrate or a previous paint layer, appear in the surface after the
top coat has been applied.

5.2.3.3.2

Recording method

Sanding marks shall be recorded in accordance with the method outlined in Annex I.

© IS0 2024 - All rights reserved
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5.2.3.4 Wipe marks

5.2.3.4.1 Description

Wipe marks are a surface disturbance in the top coat paint film as a result of a substrate contamination, i.e.
typically residual cleaning solvent or other wipe residues.

5.2.3.4.2 Recording method

Wipe marks shall be recorded in accordance with the method outlined in Annex I.

5.2.3.5 Polishing marks

5.2.3.5.1 | Description

Polishing marks are ultra-fine scratches and marks on polished areas.

5.2.3.5.2 | Recording method

Polishing marks shall be recorded in accordance with the method outlined incAhnex I.

5.2.3.6 Water marks

5.2.3.6.1 | Description

Water marfks occur when water stains or etchings appear on-the coated surface. They are usually circular,
white- or light-coloured, caused by mineral deposits and pollutants from the environment.

5.2.3.6.2 | Recording method

Watermarlks shall be recorded in accordance with\the method outlined in Annex I.
5.2.3.7 (utlines

5.2.3.7.1 |Description

Cut lines are the visible, raised/hard edge of a coating created when the applied coating border$ masking/
fine line tape.

When the masking tape_is jéemoved, a raised, hard edge is created. If the applied wet film thickness and the
consequent dry film thiekness are high, then this raised edge can be highly visible.

5.2.3.7.2 | Recording method

Cut lines shallbe recorded in accordance with the method outlined in Annex I.

5.2.3.8 Tape marks

5.2.3.8.1 Description

A tape mark is a down-glossing (sometimes contaminated with tape residues) as a result of tape being
applied to an insufficiently cured paint coating or left on the coating for too long.

5.2.3.8.2 Recording method

Tape marks shall be recorded in accordance with the method outlined in Annex I.

© IS0 2024 - All rights reserved
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5.2.3.9 Blistering

5.2.3.9.1

Description

Blisters appear as bubbles protruding from the coated surface, or as small holes and craters in the top coat,
due to opening or release of bubbles.

5.2.3.9.2

Recording method

For the purposes of this document, counting and sizing by a measuring magnifier shall be performed.

To record t

he number and size of blisters, the test method outlined in Annex I shall be used.

5.2.3.10 (

5.2.3.10.1

Cracks are
preferentis

the coating.

racking/crazing

Description

a rupturing of a dry film or coat. Cracks can occur in one preferential direetion but al
1 directions. Crazing (also known as crocodiling) is the conglomeration“of fine lines d

so without
r cracks in

he pictural

ng surface
[ manifests
pigmented

5.2.3.10.2| Recording method

The quantity (density) and size of the cracks in a coating shall be/defined in accordance with t
standards provided in the ISO 4628-4:2016, Figures A.1 to A.9.

For the pugposes of this document, counting and sizing by a measuring magnifier shall be perforied.
To record the number and size of cracks, the method outlined in Annex I shall be used.

5.2.4 Grpup 3: generalized defects

5.2.4.1 Blushing

5.2.4.1.1 |Description

Blushing, Jometimes referred to ds water spotting, occurs when moisture condenses on a coat
during thelcuring process. Sométimes the moisture originates from within the porous substrate. I
itself as white patches or a amilky, hazy effect in clear coatings and can cause lack of gloss in
coatings.

5.2.4.1.2 |Recording'method

The preser]ce ofiblushing shall be recorded using the method outlined in Annex |.

5.2.4.2 Bleoming

5.2.4.2.1 Description

Blooming occurs when the amount of condensate causes water-soluble compounds to migrate from the body
of the coating to the coating surface. When the moisture evaporates, the leached components appear on the
surface as sticky deposits.

5.2.4.2.2

Recording method

The presence of blooming shall be recorded using the method outlined in Annex J.

© IS0 2024 - All rights reserved
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5.2.4.3 Print through

5.2.4.3.1

Description

Print through of underlying coating/substrate structure is the visual effect in a high gloss or semi-gloss
finish caused by inconsistencies or faults in the underlying coatings. This effect can occur both in yacht

refinish an

5.2.4.3.2

d yacht new builds.

Recording method

The presence of print through shall be recorded using the method outlined in Annex J.

5.2.4.4 (verspray

5.2.4.4.1 |Description

Overspray|occurs when particles of paint adhere to the coated surface or do not complétely absd
paint, causjing a visual reduction of gloss due to increase of surface texture.

The effect pf overspray can be felt by touch with a clean bare hand.

5.2.4.4.2 |Recording method

Overspray|shall be recorded using the method outlined in Annex J.

5.2.4.5 (issing

5.2.4.5.1 | Description

Cissing cor]
substrate,

Key
1
2

coating
substrg

5.2.4.5.2

sists of the appearance in a film of areas ofinion-uniform thickness, often exposing the
Wwhich vary in extent and distribution. Eigure 5 shows cissing.

1 ™~ (TN N

2

layer

Figure 5 — Cissing

Récording method

rb into the

underlying

Cissing shall be recorded using the method outlined in Annex |.

5.2.4.6 Striping/clouding

5.2.4.6.1

Description

Striping and clouding refer to the appearance of lighter and darker patches in a top coat film, most commonly
observed in special effect (metallic flake) coatings.

5.2.4.6.2

Recording method

The presence striping shall be recorded using the method outlined in Annex J.
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Annex A
(normative)

Test method for measuring the fairness of coatings

A.1 General

This anne

A.2 Med

Measurem

extension ¢

The constr

allow meaf

As arefere

The bar sh

A.3 Test

The measy

conducted

hand press

length by t

Clearance
with respe

A.4 Accs
All reading

Measurem
measurem

A.5 Lim

None.

establishes a method for measuring the fairness of external surfaces.

suring equipment

ents shall be taken by means of a flexible bar and a set of feeler gauges. Depending on
ind shape, bars from 2 m to 6 m long may be used.

uction material of the bar and its cross-section shape may differ, provided that physical
urements within tolerance.

nce, a hollow flat aluminium bar which is 20 mm x 100 mm %3 mm thick can prove su

h1l be linear in order to obtain correct measurements.

method

rement shall be made by placing one of thé'bar edges against the surface. This t¢
in a horizontal and or vertical plane. The\bar shall be brought into contact with the
ure, and the maximum clearance between surface and bar shall be measured along 1
he feeler gauge.

hireas can be more easily identified by using a portable light placed at the opposite sidg
ct to the observation side.

bptance criteria and-report

s are in absolute value.

ent results exceeding the acceptance criteria shall be recorded, together with the cor
bnt-point logations.

the surface

properties

table.

kst may be
surface by
he full bar

of the bar,

'esponding

Iitation
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Annex B
(normative)

Test method for measuring the distinction of image of coatings

B.1 Gen

This anne

eral

establishes a method for measuring the distinction of image (DOI) of the coated surfaces.

B.2 Me3g

For the pu
gonio-phot
shall be to
(Wa - We)

Conduct nfg

B.3 Teslt

The readirn
coating mg

Each meas|
square ded

The measurements shall be equally spaced in accordance with the following minimum criteria:

for yad
of the

for yad
of the

for yaq
coated

For complg
vertical, hd

B.4 Accq

suring instrument

Fposes of this document, an optoelectronic measurement device, such aswave-scan f{
ometer, or equivalent shall be used. Its measurement range shall be within 0 to 100.
at least 1 decimal place (0,1) and the structure spectrum shall be between 0,1 mm 3
wavelength.

cessary referencing as recommended by the manufacturer of the:instrument.

method

gs shall be taken following a complete cure of the“éntire coating and in accordang
nufacturer’s technical data.

urement consists of three parallel readings;taken at three different positions withi

imetre (10 cm x 10 cm). The average of these three readings is the measurement resulf.

hts with hull length between 24(myand 30 m, the prescribed measuring points shall be
foated area;

hts with hull length between 30 m and 70 m, the prescribed measuring points shall be
Coated area;

hts with a hull length from 70 m, the prescribed measuring points shall be every 1
area.

x structures,;additional measuring points should be considered. Measurements shall |
rizontal@nd sloping areas in accordance with the above spacing criteria.

echnology,
Resolution
ind 30 mm

e with the

h the same

every 4 m2

every 6 m?2

m?2 of the

e taken on

pptance criteria and report

The value required in terms of DOI shall be specified.

All the measurement results shall be recorded.

B.5 Lim

itation

This method is valid for solid and effect colours (e.g. metallics and pearlescent).

To be valid

, this test shall be conducted on gloss surfaces 270 gloss units (GU) at 60°.

Since measurements can be influenced by surface curvature, the maximum curvature where readings can
be performed shall be in line with the manufacturer’s recommendations of the instrument used.
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If the area is too small or unsuitable for readings, the DOI shall be compared visually with a reference area
already tested.
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This anne
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Annex C
(normative)

Test method for measuring orange peel of coatings

eral

establishes a method for measuring the appearance of the coated surfaces.

C.2 Mesg

For the pu
or equivalg
decimal pl:
mm and 3(

The measy
optically s
survey of
assessmen

A laser pol
intensity a
tosizeino
using math

Conduct n4g

C.3 Teslt

The readirn
coating mg

Each meas|
square decd

The measurements shall’be equally spaced in accordance with the following minimum criteria:

for yad
of the

suring instrument

'poses of this document, an optoelectronic measurement device, such as-wave-scan
nt shall be used. The scan length shall be no less than 100 mm. Resolutidn shall be to
ice (0,1). Its measurement range shall be within 0 to 100 and the structure spectrum bj
mm (Wa - We) wavelength.

rement device simulates visual perception similar to that of-the human eye. The

cans the waves reflected from the wavy light/dark patternef a coating film. The con
the large waves and the small waves representing the\reflected beam simulates
L.

technology
ht least one
etween 0,1

nstrument
temporary
the visual

nt light source illuminates the surface at an angle and a detector measures the reflected light

[ the equal but opposite angle. The measurementevice analyses the surface structurg
der to simulate the resolution of the human eye. The measurement is divided into sev
ematical filter functions.

cessary referencing as recommended bhythe manufacturer of the instrument.

method

gs shall be taken following a complete cure of the entire coating and in accordang
nufacturer’s technical data:

urement consists ef-three parallel readings taken at three different positions withi

imetre (10 cm x 20¢m). The average of these three readings is the measurement resulf.

hts withhull length between 24 m and 30 m, the prescribed measuring points shall be
foatedsarea;

for yad

b according
bral ranges

e with the

h the same

every 4 m2

htSwith hull length between 30 m and 70 m, the prescribed measuring points shall be

every 6 m2

of the coated area;

coated

area.

for yachts with a hull length from 70 m, the prescribed measuring points shall be every 10 m?2 of the

For complex structures, additional measuring points should be considered. Measurements shall be taken on
vertical, horizontal and sloping areas in accordance with the above spacing criteria.

C.4 Acceptance criteria and report

The value required in terms of orange peel for the structure spectrum between 0,1 mm and 30 mm
wavelength shall be specified.
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All the measurement results shall be recorded.

C.5 Limitation
This method is valid for solid and effect colours (e.g. metallics and pearlescent).
To be valid, this test shall be conducted on gloss surfaces = 70 GU at 60°.

Since measurements can be influenced by surface curvature, the maximum curvature where readings can
be performed shall be in line with the manufacturer’s recommendations of the instrument used.

If the area is too small or unsuitable for readings, the orange peel shall be compared visually with a reference
area already tested
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This anne
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Annex D
(normative)

Test method for measuring microstructure of coatings

eral

is to establish a method for measuring the microstructure of the coated surfaces.

D.2 Me3g

For the pu
gonio-phot
shall be to
wavelengtl

Conduct nfg

D.3 Teslt

The readirn
coating mg

Each meas|
square ded

The measurements shall be equally spaced in accordance with the following minimum criteria:

for yad
of the

for yad
of the

for yaq
coated

For complg
vertical, hd

suring instrument

Fposes of this document, an optoelectronic measurement device, such aswave-scan f{
ometer, or equivalent shall be used. Its measurement range shall be within 0 to 100.
at least 1 decimal place (0,1) and the structure spectrum between 0,1 mm and 30 mm|
L.

cessary referencing as recommended by the manufacturer of the:instrument.

method

gs shall be taken following a complete cure of the“éntire coating and in accordang
nufacturer’s technical data.

urement consists of three parallel readings;taken at three different positions withi

hts with hull length between 24(myand 30 m, the prescribed measuring points shall be
foated area;

hts with hull length between 30 m and 70 m, the prescribed measuring points shall be
Coated area;

hts with a hull length from 70 m, the prescribed measuring points shall be every 1
area.

x structures,;additional measuring points should be considered. Measurements shall |
rizontal@nd sloping areas in accordance with the above spacing criteria.

D.4 Accq

imetre (10 cm x 10 cm). The average of these three readings is the measurement resulf.

echnology,
Resolution
(Wa - We)

e with the

h the same

every 4 m2

every 6 m?2

m?2 of the

e taken on

pptance criteria and report

The value required in terms of microstructure shall be specified.

All the measurement results shall be recorded.

D.5 Lim

itation

This method is valid for solid and effect colours (e.g. metallics and pearlescent).

To be valid

this test shall be conducted on gloss surfaces =2 70 GU at 60°.

Since measurements can be influenced by surface curvature, the maximum curvature where readings can
be performed shall be in line with the manufacturer’s recommendations of the instrument used.
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If the area is too small or unsuitable for readings, the microstructure shall be compared visually with a
reference area already tested.
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Annex E
(normative)

Test method for colour measurement of coatings

eral

This annex_establishes a method for measuring the colour and or colour difference of the external coated

surfaces.

E.2 Me3g

For the pul
details.

The recom
Calibration
The circuld

The instru

E.3 Tesl

When mea
be used as

Alternativg
may also b
measurem
NOTE K

Colour mes
coating mg

suring instrument

rposes of this document, a spectrophotometer shall be used. See the ISO/CIE 11664

mended illuminant is D 65. Accuracy shall be to at least one decimal-place (0,1).
shall be conducted as recommended by the manufacturer of the instrument.
r measuring aperture should have a minimum diameter‘ef 11 mm.

ment shall include the specular reflectance.

method

suring top coat colour on a project, if a reference panel of the delivered colour exists,
the test comparator for all project colour' measurements.

ly, or when working on a project where no reference panel exists, a reference area or
e agreed upon. This reference-area should be used as the test comparator for all prg
ents.

or guidance on delivered paint and batches, see ISO 19494.

isurements should®be taken following complete cure of the entire coating in accordan
nufacturer’s technical data. The coating shall be clean and free of any surface contami

The measurements shall be equally spaced according to the following minimum criteria:

for yad
of the

hts withuhall length between 24 m and 30 m, the prescribed measuring points shall be
roatedarea;

for yad

hts’with hull lpngth hetween 30 m and 70 m, the prescrihed measuring points shall he

L series for

this should

the vessel
ject colour

re with the
nation.

every 4 m2

every 6 m2

of the coated area

coated

area.

for yachts with a hull length from 70 m, the prescribed measuring points shall be every 10 m?2 of the

For complex structures, additional measuring points should be considered. Measurements shall be taken on
vertical, horizontal and sloping areas in accordance with the above spacing criteria.

E.4 Acceptance criteria and report

The colour difference, if any, between the acceptance value and the standard reference shall be specified.
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All measurement results shall be recorded.

E.5 Limitation

Different equipment manufacturers and models of spectrophotometers may have limitations on the types of
coatings for which colour values can be accurately and repeatably recorded. It is necessary to consult with
spectrophotometer technical specifications for guidance on the suitability of specific coating types such as
effect colours (metallics and pearlescent).

Since measurements can be influenced by surface curvature, manufacturers of the instruments used shall
recommend the maximum curvature where readings may be performed.

© IS0 2024 - All rights reserved
20


https://standardsiso.com/api/?name=878f1e5336a72b60490c154ce85e6ba8

F.1 Gen

ISO 11347:2024(en)

Annex F
(normative)

Test method for gloss measurement of coatings

eral

This annex_provides a method for proof testing the specular gloss of the external surface coatings as

specified in ISO 2813.

F.2 Me3g

For the puf
defined. W|
20 degree

Calibration

suring instrument

poses of this document, a specular gloss-meter shall be used. There are three different
ithin super yacht measurements, typically 60 degree geometry is used. It is also perm
beometry for high gloss and 85 degree geometry for low gloss.

shall be conducted as recommended by the manufacturer of theinstrument.

The gloss meter is verified by measuring the corresponding test plate)supplied with the instrur

difference
greater tha

The instru

F.3 Test

Gloss meaq
coating mg

Each meas
decimetre

In the even
be carried
shall be rej
the anoma

between the reading and its reference value is not accurate as stated by the instru
n 1,0 gloss unit, the apparatus shall be adjusted.

ment aperture is then placed over the coated areaand its gloss reading noted.

method

urements should be taken followingcomplete cure of the entire coating in accordan
nufacturer’s technical data. The coating shall be clean and free of any surface contami

urement consists of three readings taken at three different positions within the sg
(10 cm x 10 cm). The average-of these three readings is the measurement result.

tthat any single measurementis anomalous, two more measurements within the same 4

out. If these two measurements give the same result, the average of these three me3
ported as the average value for that measurement point. If these two measurements ar
ous measurement should be disregarded.

The measurements shall be equally spaced according to the following minimum criteria:

— foryad
of the

hts with hull length between 24 m and 30 m, the prescribed measuring points shall be
roated area;

beometries
tted to use

nent. If the
ment, or is

e with the
nation.

me square

irea should
surements
e different,

every 4 m2

of the coated area;

coated

area.

for yachts with hull length between 53U m and /U m, the prescribed measuring points shall be every 6 m?2

for yachts with a hull length from 70 m, the prescribed measuring points shall be every 10 m?2 of the

For complex structures additional measuring points should be considered. Measurements shall be taken on
vertical, horizontal and sloping areas in accordance with the above spacing criteria.

F4 Rep

ort

All measurement values shall be in GU. Resolution shall be to at least one decimal place (0,1).
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All measurement results shall be recorded.

F.5 Limitation

This method is valid for gloss and semi-gloss surfaces, and also for solid and effect colours (e.g. metallics and
pearlescent).

If the area is too small or unsuitable for readings, the gloss shall be compared visually with a reference area
already tested.

Since measurements may be influenced by surface curvature, the maximum curvature where readings can
be performed shall be in line with the manufacturer’s recommendations of the instrument used.
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