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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.

The preecedures—tsed—to—developth CHIERE—S ptended—for-tts—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria riepded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the meaning of [SO specific terms and expressions related to conformitylassessment,
as well as information about ISO’s adherence to the World-Trade Organization (WTO) prinfiples in the
Techhical Barriers to Trade (TBT) see the following URLZwww.iso.org/iso/foreword.html.

The fommittee responsible for this document is ISQ/TC 35, Paints and varnishes, Subcommittee SC 14,
Protéctive paint systems for steel structures.

This|second edition cancels and replaces thefirst edition (ISO 15741:2001), which has been technically
revided.

© ISO 2016 - All rights reserved v
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Introduction

Internal coating of pipelines is used to reduce friction and improve the flow conditions when conveying
non-corrosive gases, and to offer sufficient corrosion protection during storage and transport of the
pipes. The reduction in friction depends on various parameters like the pressure and temperature of
the gas, and the diameter of the pipe. Therefore, it is not possible to give a single figure for this reduction

in friction.

In order to establish sufficient corrosion protection and to ensure optimum performance of the internal
coating in the steel pipes, it is necessary for owners of pipelines, planners, consultants, companies

carrying ou
at their disj
Such inform
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osal state-of-the-art information in concise form including requirements for the, c0gting.
ation has to be as complete as possible, unambiguous and easily understandableyto avoid

nd misunderstandings between the parties concerned.
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INTERNATIONAL STANDARD

ISO 15741:2016(E)

Paints and varnishes — Friction-reduction coatings for
the interior of on- and offshore steel pipelines for non-
corrosive gases

1 Scope

This

of surch paints in steel pipes and fittings for the conveyance of non-corrosive gas. It alsodd
cation of the paint. Other paints or paint systems are not excluded provided theeyy comply with the

requ
onb
painf
smal

2

The
cons
undg

ISO 3
ISO 4

SO ?
liquid

ISO 2
ISO 2

ISO 1
Part
by th

ISO 3

1SO ¢
(Hyd

appliF

Normative references

ocument specifies requirements and methods of test for liquid epoxy paints and inter

rements given in this document. The coating consists of one layer, which is normally s
ast-cleaned steel by airless spray or other suitable spraying techniques.\The applie

| repair jobs.

following documents are referred to in the text in suclyavway that some or all of t
[itutes requirements of this document. For dated refexences, only the edition cited
ted references, the latest edition of the referenced doctiment (including any amendme

409, Paints and varnishes — Cross-cut test
811 (all parts), Paints and varnishes — Detetmination of density

812-1:2007, Paints and varnishes — Determination of resistance to liquids — Part 1: ]
/s other than water

812-2, Paints and varnishes — Determination of resistance to liquids — Part 2: Water imme
815, Paints and varnishes ~Buchholz indentation test

233-1, Paints and vgrnishes — Determination of the percentage volume of non-volati
1: Method using a ceated test panel to determine non-volatile matter and to determine dr)
e Archimedes principle

251, Paints, varnishes and plastics — Determination of non-volatile-matter content

743-4, Lubricants, industrial oils and related products (class L) — Classification — Par
Faulicsystems)

nal coatings
als with the

hop-applied
l and cured

film must be smooth to give the desired reduction in friction. Brush application is only used for

heir content
applies. For
hts) applies.

iImmersion in

rsion method

e matter —
film density

4: Family H

ISO 4

860, Paints and varnishes — Bend test (conical mandrel)

[SO 8501-1, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel substrates
and of steel substrates after overall removal of previous coatings

ISO 8503-1, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics of blast-cleaned steel substrates — Part 1: Specifications and definitions for ISO

surfa

ce profile comparators for the assessment of abrasive blast-cleaned surfaces

ISO 8503-2, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics of blast-cleaned steel substrates — Part 2: Method for the grading of surface
profile of abrasive blast-cleaned steel — Comparator procedure

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests
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ISO 19840:2012, Paints and varnishes — Corrosion protection of steel structures by protective paint
systems — Measurement of, and acceptance criteria for, the thickness of dry films on rough surfaces
3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and the following apply.

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

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Onlfne browsing platform: available at http://www.iso.org/obp

31

coater
company wlhich is responsible for application of the coating material in accordance withthe provigions
of this document

3.2
coating material manufacturer
supplier of the coating material

3.3
dry film thickness
DFT
thickness of|a coating remaining on the surface when the coating*has hardened/cured

[SOURCE: IS0 12944-5:2007, 3.10]

3.4

natural gag
complex gaseous mixture of hydrocarbons, primarily methane, but generally also including ethane,
propane and higher hydrocarbons in much smaller amounts and some non-combustible gases, sufrh as
nitrogen and carbon dioxide

[SOURCE: IS0 14532:2014, 2.1.1.1]

3.5
nominal drjy film thickness
NDFT
dry film thi¢kness specifiedfor each coat or for the whole paint system

[SOURCE: IS0 12944-5:2007, 3.11]

3.6
pinhole
film defect |characterized by small pore-like flaws in a coating which extend entirely through the
applied film and have the general appearance of pinpricks when viewed by reflected light

3.7
purchaser
organization or individual that buys the coated pipes and fittings

4 Coating material

4.1 General
The coating material shall typically be a two-pack epoxy paint. It shall not contain any substances which

will be released from the paint film after it has cured and are proven to be detrimental to the operation
of the pipeline and the quality of the gas.

2 © IS0 2016 - All rights reserved
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Unless otherwise agreed, the coating material shall be qualified in accordance with 4.2 and 4.3 and
shall not be changed after qualification.

The manufacturer of the coating material shall provide on request infrared spectrograms of the base
component and the curing agent component (see 4.2.8).

In addition, the manufacturer shall provide a product data sheet (see 4.6), a health and safety data sheet
and a certificate stating the test results obtained in accordance with 4.2 and 4.3, respectively, and, if
applicable, deviating test conditions.

The manufacturer shall also provide with every batch of the coating material a batch test certificate

statipgthe information as givenin 4 8

Unlegs otherwise agreed, the applied coating shall provide corrosion protection during |storage and
trangport for a minimum period of one year without significant breakdown of the coating.

The typical operating-temperature range for this type of coating is between -20 € and 11( °C.

Where, subsequently, external coatings have to be applied, care shall be taken not to allow|the internal
coating to be damaged by the elevated temperatures which may occur.

4.2 | Particular requirements for qualification of the coating material

4.2.1 General

The following subclauses describe the laboratory test methods which are required for qualification of
the cpating material.

4.2.2 Non-volatile matter (by mass)

When determined in accordance with IS@.3251, the non-volatile matter (by mass) of|the coating
matgrial shall comply with the value specified by the coating material manufacturer in the qualification
certificate (Table 2).

4.2.3 Non-volatile matter (by-volume)

Wheh determined in accordarce with ISO 3233-1, the non-volatile matter (by volume) of| the coating
material shall comply with’ the value specified by the coating material manufacturer in [the product
data/sheet (Table 1).

4.2.4 Viscosity

Wheph determined by the method specified by the manufacturer, the viscosity of the ready-mixed
coating material shall comply with the value specified by the coating material manufacfturer in the
qualification certificate (Table 2).

4.2.5 Density

When determined in accordance with one of the parts of the ISO 2811 series, the density of the coating
material shall comply with the value specified by the coating material manufacturer in the product
data sheet (Table 1).

4.2.6 Ash (residue on ignition)

When determined in accordance with the method described in Annex A, the ash (residue on ignition) of
the coating material shall comply with the value specified by the coating material manufacturer in the
qualification certificate (Table 2).

© IS0 2016 - All rights reserved 3
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4.2.7 Pot

:2016(E)

life

The pot life is considered to be the time taken by the ready-mixed coating material to reach a condition
at which it can no longer be applied satisfactorily. The pot life shall be specified in the product data
sheet (see 4.6).

4.2.8

Infrared spectrograms

Infrared spectrograms of the base component and the curing agent component shall be submitted on

request.

4.2.9 App

The appear
4.3 Parti

4.3.1 Pre

Perform thd
specified in
5.2 and glas
coating mat

4.3.2 Conditioning of test panels

If specified
substrate afj
cycle depen

Cycle A
Substrate: s

conditid

— dry for
— conditig
Cycle B

Substrate: s

conditid

earance

rular requirements for qualification of the cured paint film

paration of test panels

tests specified in 4.3.3 to 4.3.12 on coatings applied to the réquired dry film thic
4.3.3 by spraying on to test panels (steel or glass). Prepare steel test panels as specifi
5 panels as specified in Annex E. Apply the paint in accordance with the instructions
brial manufacturer. Perform each test at least in duplicaté.

1d on the individual test. Cycle B and cycle €@re optional and the choice of the conditig
s on the time available to perform the test'procedure.

Leel or glass
nat 18 °C to 25 °C and <80-% relative humidity until the coating is at least tack-free;
B0 min in a circulating-aif oven at (75 * 2) °C;

n for a minimum-0£-30 min at 18 °C to 25 °C and <80 % relative humidity before testin|

Leel or glass

n at 18 °C to 25 °C and <80 % relative humidity until the coating is at least tack-free;

nce and continuity of the coating shall be inspected visually without any magnification.

=

(NessS

ked in

fthe

condition the coated test panels using onerof the following cycles, depending on the

ning

Fa

dry for

Cycle C

b A P . 1o . (- o) o
U I T d CITCUIdUITE=d1I OVEIL dU (10U T 4] L,

Substrate: steel or glass

condition at 18 °C to 25 °C and < 80 % relative humidity until the coating is at least tack-free;

dry for 30 min in a circulating-air oven at (40 * 2) °C;

condition for a minimum of 30 min at 18 °C to 25 °C and <80 % relative humidity before testing.

condition for a minimum of 30 min at 18 °C to 25 °C and <80 % relative humidity before testing.

© ISO 2016 - All rights reserved
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Dry film thickness

Unless otherwise agreed, the dry film thickness of the coating, applied on a glass or steel panel, shall be
between 60 pm and 100 pm except for the test described in 4.3.6 (resistance to neutral salt spray).

Unless otherwise agreed, the dry film thickness shall be measured in accordance with ISO 19840.

4.3.4 Adhesion

When determined in accordance with ISO 2409, the cross-cut classification of the coating applied on

steel

panels and conditioned using cycle B or C (see 4.3.2) shall be equal to or lower than 1.

4.3.5

Whe
or st

4.3.6
The

Buchholz hardness

h determined in accordance with ISO 2815, the Buchholz hardness of the coating, app
bel panels and conditioned using cycle B or C (see 4.3.2) shall have a value 0f{94 or mor

Resistance to neutral salt spray

coating, applied on steel panels with a dry film thickness of 60 pm to 75 pm, condit

ied on glass
e.

ioned using

cyclg B or C (see 4.3.2), and with an X-cut down to the substrate located at least 20 mm frgm any edge,
shallfbe tested in accordance with ISO 9227 for 480 h.

After the test, allow the test panels to dry for at least 30.min at 18 °C to 25 °C and <80 % relative
humldity.

The toating shall be free from any signs of deterioration, for example, blistering (except in the area
withjn 2,0 mm from the X-cut), cracking and staining. Any corrosion shall extend not more than 2,0 mm
at the most from the X-cut. It shall not be possiblé to remove by means of clear plastic tapg more than

3,0 mim of the coating in any direction from the-area around the X-cut.

4.3.7

Prep
of th

Carr

100 h, followed by conditioning for 24 h at 18 °C to 25 °C and <80 % relative humidity;

Resistance to artificial ageing

nre two different sets of coatedtest panels, each set consisting of three steel panels. The
e panels shall be approximately 100 mm x 50 mm x 0,8 mm.

7 out the following procedure.
[ondition set 1 usingcycle C (see 4.3.2).

[ondition set2\using cycle C (see 4.3.2) and then age the panels at 80 °C in a circulating]

\fter ageing, subject the test panels to a bend test in accordance with 4.3.8. The resulf
estshall comply with the requirement specified in 4.3.8.

dimensions

-air oven for

of the bend

4.3.8

Bend test (conical mandrel)

Prepare steel panels and condition them using cycle B or C (see 4.3.2). When the panels are tested in
accordance with ISO 6860, the maximum extent of cracking along the panel from the small end of the
mandrel shall be less than or equal to diameter of 13 mm, and there shall be no loss of adhesion.

4.3.9 Resistance to gas pressure variations

Prepare steel panels and condition them using cycle B or C (see 4.3.2). When the panels are tested in
accordance with Annex C, they shall have a generally good appearance when examined in accordance
with 4.2.9 and shall not show any blistering. The adhesion value shall fulfil the requirements as given in
4.3.4 after conditioning for 24 h and 40 h at 18 °C to 25 °C and <80 % relative humidity.
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4.3.10 Resistance to water immersion

Prepare steel panels and condition them using cycle B or C (see 4.3.2). When the panels are tested in
accordance with ISO 2812-2 for 480 h, the coating shall not show any blistering or appreciable softening.
The examination shall be carried out 3 min after the panels have been removed from the test liquid.

4.3.11 Resistance to chemicals

Prepare steel panels and condition them using cycle B or C (see 4.3.2). When the panels are tested in
accordance with ISO 2812-1:2007, Method A, for 168 h, the coating shall not show any blistering or
appreciable softening. Use the following test liquids: cyclohexane; 95 % by volume diethylene glycol

solution in
with ISO 671

The examin|
panels have

vater; hexane; methanol; toluene and lubricating o1l (e.g. compressor seal o1l 1n accor
13-4). The test panels shall be completely immersed in the test liquid.

ation shall be carried out at 18 °C to 25 °C and <80 % relative humidity 3 ,miHn afte
been removed from the test liquid. After conditioning for 24 h at 18 °C to,25«°C and <

relative hunpidity, the adhesion value shall fulfil the requirements given in 4.3.4. A change in the c

of the coatirn

4.3.12 Res

Prepare ste
accordance
out at 18 °C
test liquid. 1

g shall not be considered as an indication of inferior coating quality.

jstance to hydraulic blistering

b] panels and condition them using cycle B or C (see 4.3.2)..When the panels are test
with Annex D, the coating shall not show any blisteringsT'he examination shall be ca
to 25 °C and <80 % relative humidity 3 min after the.pahels have been removed froy
'he adhesion value shall fulfil the requirements givenin 4.3.4 after conditioning at 18

ance

r the
B0 %
blour

ed in
rried
n the
°C to

25 °Cand <80 % relative humidity for 24 h.

4.4 Packaging, labelling and storing

All coating materials and solvents shall be stored in the original container bearing the manufactyrer’s
label and ingtructions. At least the following infotmation shall be shown on the label:

the nan

e of the coating material;
the name of the manufacturer of the-coating material;
the colour of the coating material;
the batg¢h number;
instructions and warnings regarding health, safety and environmental protection;

areference to thevelevant product data sheet.

4.5 Qual1ty assurance

[tis necessary to ensure that the goods or services supplied comply in all respects with the requirements
of this document. The coater shall therefore set up and maintain a quality assurance system as, for
example, detailed in ISO 9001.

The purchaser shall have the right to undertake inspection and testing of the coated goods during any
stage of coating at which the quality of the finished goods may be affected and to undertake inspection
or testing of coating materials, or other materials used, to ensure compliance with the requirements
given in 4.2 and 4.3.

4.6 Product data sheet

The coating material manufacturer’s product data sheet, when applicable, shall give information
regarding at least the items listed in Table 1.

© ISO 2016 - All rights reserved
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Table 1 — Minimum information to be included in product data sheet

Date of issue

Name of coating material

Name of coating material manufacturer

Colour of coating material

Type of curing agent

Shelf life

Non-volatile matter by volumea Test method used (see 4.2.3)
Dengity® Fest-method-used-{see 4253
Pot ljfea (see 4.2.7)

Time¢ to complete curing

Recdmmended thinner

Maximum allowed quantity of thinner, in %

Recdgmmended surface preparation grade

Recdgmmended method of application

Recdmmended maximum/minimum dry film thickness of the applied coating

Recdgmmended cleaning solvent (for the application equipment)

Recdmmended application conditions (air and steel temperature ahd relative humidity)

Recgmmended minimum curing conditions

Recgmmended maximum/minimum service temperature

Recdgmmended storage conditions

Theqretical spreading rate (1/m2 or kg/m2) for a giveii-dry film thickness

a nly for the mixed coating material.

b (ive separately for base component and curing agent component (if pigmented).

4.7 | Qualification certificate

The pualification certificate shall give when applicable, as a minimum, the values of th¢ properties
listedl in Table 2.

Table 2 — Minimum information to be included in the qualification certificdte

Datelof issue

Nam of coating'material

Namie of coating’'material manufacturer

Authority forissue

Property Test method Subclause
Non-volatile matter by massa IS0 3251 See4.2.2
Ashb Annex A See 4.2.6
Viscosity¢ See 4.2.4
Adhesion ISO 2409 See4.3.4
Buchholz hardness ISO 2815 See 4.3.5
Resistance to neutral salt spray IS0 9227 See 4.3.6
Resistance to artificial ageing See 4.3.7

a  Separately for base component, curing agent component and mixed coating material.
b Separately for base component and curing agent component (if pigmented).

¢ Only for the mixed coating material.

© IS0 2016 - All rights reserved 7
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Table 2 (continued)

Bend test (conical mandrel) ISO 6860 See 4.3.8
Resistance to gas pressure variations Annex C See 4.39
Resistance to water immersion [SO 2812-2 See 4.3.10
Resistance to chemicals ISO 2812-1 See 4.3.11
— Resistance to cyclohexane
— Resistance to 95 % by volume diethylene glycol solution

in water
— Resistance-te-hexane
— Resistande to methanol
— Resistande to toluene
— Resistancg to lubricating oil (e.g. compressor seal oil)
Resistance tp hydraulic blistering Annex D See 4.3.12
a  Separately for base component, curing agent component and mixed coating material.
b Separately for base component and curing agent component (if pigmented).
¢ Only for the mixed coating material.

4.8 Batch

The batch td
the items lis

| test certificate

fable 3 — Minimum information to be included in the batch test certificate

st certificate shall give when applicable, as a minimtin, the information and test results for
ted in Table 3.

Item

Test method

Information from the coating Test result

material manufacturer

Date of issud

Batch numb¢

28

Name of coa

ing material

Name of coating material manufacturér

Expiry date for use

Non-volatile matter by mags == base See4.2.2
component

Viscosity — pase component a
Viscosity — [curing agent'component a
Density — bhse component See 4.2.5
Density — cyiring'agent component See 4.2.5
Ash — base componentP See 4.2.6
Ash — curing agent componentb, ¢ See 4.2.6
Infrared spectrograme¢ d. e See 4.2.8

e  Onlyonr

b Ifrequired.
¢ If pigmented.

equest.

a  Asspecified by the coating material manufacturer.

d  Separately for base component and curing agent component.
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5 Application of the coating material

5.1 General

During application of the coating material, all steps in the coating process shall be assessed and
recorded. The parameters listed in Table 4 shall be included.

Table 4 — Minimum items to be checked and recorded during the coating process

Items Method Frequency Acceptance criteria
Coatingmateriat
Namge of product Visual examination At every change of shift As.specified
Namg of manufacturer At every change of shift As specified
Batch number At every change of shiff As spgcified
Surface condition prior to surface Visual examination Every pipe As spgcified
preparation
Surface condition after surface
preparation
Surface cleanliness ISO 8501-1 Twice per shift As spgcified
Surface profile ISO 8503-2 Twice per shift As spEcified
Surfpce imperfections
e.g. dents, laps Visual examination Every pipe Subject tolagreement
Wet|paint (mixed)b
Viscesity or mixing ratio:
— s|ngle feed airless spraying As spéoified At every chance of shift As spcified
equipment and for every new batch
— pllural feed airless spraying As’specified At start of production As spgcified
equipment and once per shift
Environmental conditions in the
painting area
Ambjient temperature Instrumental At every change of shift As spEcified
Steel temperature Instrumental At every change of shift As spEcified
Relative humidity Instrumental At every change of shift As spcified
Dewl|point Instrumental At every change of shift As spgcified
Cured paintfilm on pipes
Appe¢arance-and continuity Visual examination Spot test No sagging
Dry filmbthickness IS0 2808:2007, Table A.2 Twice per shifta As spgcified
Porosity (pinholes) Wet-sponge test Asrequired

(Annex G)

Cured paint film on steel test panels
As described in Table 5 See Table 5 Twice per shift As specified in Table 5
Paint film on glass test panels

Porosity (pinholes) Annex E At every change of shift | Maximum of five pores
and for every new batch

a  The wet-sponge test shall be carried out only if the porosity test on glass panels constitutes a failure.

b Viscosity of mixed paint should only be measured, if coating is applied by single feed airless spraying equipment.
If plural feed airless equipment (automatic dosage) is used, a dosage control shall be installed and mixing ratio shall be
monitored at start and once per shift.
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5.2 Surface preparation

First, check that the surfaces are free from any foreign matter such as welding flux, welding spatter,
salts, oil or grease. If necessary, wash the surfaces with a high-pressure jet of fresh water. Remove
organic contaminants using detergents or suitable organic solvents.

Then, blast-clean the surfaces to surface preparation grade Sa 2 1/2 in accordance with ISO 8501-1.

Remove, using suitable methods, any surface irregularities or imperfections which may have become

visible.

Check the s

rface profile. Unless otherwise agreed, it shall be such that Ry5 (specified in ISO 8503

-1) is

between 25

During and
steel surfacg
coating mat

5.3 Paint

um and 60 pm.

hfter blast-cleaning and prior to application of the coating material, the temperature
e shall be at least 3 °C above the dew point or the minimum curing temperature given b
brial manufacturer, whichever is the higher.

preparation

f the
y the

Before remg@ving each component from its container, stir or agitate it until it is homogeneous, jising

equipment Y

which is capable of homogenizing the entire content of the container without excesg

entraining dir into the material. Mix the two components (base componént and curing agent compo

thoroughly
After the m
paint shall i
recommend
coating is af
dosage) isu

Check whet]
application

5.4 Paint

Check the s
grade and p

Apply the p3
using the ap
the coater.

The ambien
application
manufactur

ind, if necessary, dilute in accordance with the coating material manufacturer’s instruct

e free of any lumps and pieces of skin. Measure the viscosity in accordance with the mg
ed by the manufacturer and record it. Viscosity efimixed paint should only be measur

bed, a dosage control shall be installed and-miixing ratio shall be monitored.

brocedure.

application

irface to be coated to se€ whether it still complies with the specified surface prepar
Fofile (see 5.2).

intin a covered orenclosed space, shielded from wind, blowing dust and inclement we3
plication parameters recommended by the coating material manufacturer and approv

t temperature and relative humidity and the temperature of the steel surface
and subsequent drying/curing shall be in accordance with the recommendations
br of the coating material. The temperature of the steel shall be at least 3 °C abov

d(Tf the

ively
hent)
ions.

hterial has been homogenized, it shall be continuouslyimixed at a slow speed. The npixed

thod
ed, if

plied by single feed airless spraying equipment. If plural feed airless equipment (autognatic

ner it complies with the value specifiediy the manufacturer and keep it constant durinlg the

htion

ther,
bd by

ring

b the

dew point. In“the case of accelerated curing, the temperature shall be as agreed between the co

ating

material manufacturer and the coater.

Spray the paint continuously and uniformly on to the whole surface to be coated. The coating shall be
uniform, and particular attention shall be given to achieving the specified dry film thickness. Unless
otherwise specified or agreed, maintain a cutback length of (30 £ 5) mm.

10
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6 Production control
6.1 Assessment of the coating on the pipes

6.1.1 Appearance

Inspect the coating visually for uniformity of colour, smoothness and freedom from runs, holidays and
other defects that could be detrimental to its quality.

6.1.2 Dry film thickness

Unlegs otherwise specified or agreed, the minimum dry film thickness of the coating.shgll be 60 pm
above the peaks in the profile of the substrate and shall be determined in accordance'with Annex B.

6.2 | Assessment of the coating on steel panels

6.2.1 Preparation of test panels

Perfgrm the tests specified in 6.2.2 to 6.2.5 on coatings applied by $praying on to steel tept panels, to
give the dry film thickness specified in 4.3.3. Prepare the test panels as specified in 5.2 and apply the
paint in accordance with the instructions of the coating materialymanufacturer. Use condifioning cycle
B or ( (see 4.3.2). Perform each test at least in duplicate.

Tablé¢ 5 shows the required frequency of the tests specifiédin 6.2.2 to 6.2.5.

6.2.2 Adhesion

Wheh determined in accordance with ISO 2409)the cross-cut classification of the coating shall be equal
to or{lower than 1.

6.2.3 Buchholz hardness

Wheh determined in accordancewith ISO 2815, the Buchholz hardness of the coating shall bg at least 94.

6.2.4 Bend test

Wheh determined in aecerdance with ISO 6860, the maximum extent of cracking along th¢ panel from
the small end of the-miahdrel shall be less than or equal to diameter of 13 mm, and there shgll be no loss
of adhesion.

6.2.5 Curing'test

Whep tested in accordance with Annex F, the coating shall not show any softening, wrinkling or
blistering:

6.2.6 Porosity test

The porosity of both the wet and the dry film shall be checked on glass panels by the method given in
Annex E. Porosity is considered to be any coating defect (pinhole) through which light can pass directly.
More than five pinholes shall constitute a failure.

If the porosity test on a glass panel is deemed a failure, the wet-sponge test given in Annex G shall be
carried out on the surfaces painted with the coating material which failed the glass-panel test, testing
at least 10 areas, excluding welds. The coating on these surfaces shall not have more than one pinhole
per 100 cm?2.
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Table 5 — Required frequency of, and acceptance criteria for, the production-control tests

specified in 6.2.2 to 6.2.5

Test Method Frequency Acceptance criteria
Adhesion ISO 2409 Twice per shift Classification < 1
Bend test ISO 6860 Twice per shift No loss of adhesion
Buchholz hardness ISO 2815 Twice per shift Hardness = 94
Curing test Annex F Twice per shift No softening, wrinkling or blistering

7 Repail

Defective cd
the coating

8 Handl|

8.1 Hand

Coated pipe

8.2 Tran

During tran
precautions

8.3 Storage

Coated pipe

8.4 Load]

When loadifg pipes at the workshop.opin the field, all relevant precautions shall be taken to avoi

possibility g

The coater i
the coating

'S

atings, or areas with insufficient dry film thickness, shall be repaired in accordance
material manufacturer’s recommendations.

ing, transportation and storage

ling

5 shall be handled in such a way that no damage is caused to the coating.

sportation to the storage area

sportation to the storage area at the coater’s workishop, the coater shall take all relq
to avoid damage to the coating.

5 shall be stored in such a way that the-quality of the coating will not be affected.

Ing coated pipes for transportation
f damage to the pipes.or+to the coating during transportation.

s properly cured:

with

vant

d the

5 responsible for ensuring that all pipes delivered to the purchaser are correctly coated and

12
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A1l

This

A.2
Ordi

A.2.1 Porcelain crucible.
A.2.2 Muffle furnace.
A.2.3 Desiccator, containing an active desiccant.

A.2.4 Analytical balance, capable of weighing to 1*ng.

A3

Weigh, to the nearest 1 mg, between 3 g and 5 g of the product into a porcelain crucible (A.2

Placg the crucible in a hood and heat’with a low flame until the contents of the crucibl

char
600

Cool

Repd

exce

A4

Calcylateithe ash W), as a percentage by mass, using Formula (A.1):
l|l 8 g

w

ISO 15741:2016(E)

Annex A
(normative)

Determination of ash (refer to 4.2.5)

General

annex describes a method for determining the ash residue from a coating.

Apparatus

hary laboratory apparatus, together with the following:

Procedure

red mass. Transfer to the mufflé furnace (A.2.2) and ignite the residue at red heat (n
C) until the ash is free of carbon.
in the desiccator (A.2:3)-and weigh.

bd 1 mg.

Expression of results

.1).

e are a dry,
t exceeding

at the igniting, ¢ooling and weighing until the difference between successive weighings does not

m
—1 5100

A:
m,

where

m1  isthe mass, in grams, of the residue after ignition;

mo is the mass, in grams, of the test portion.
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Annex B
(normative)

Dry film thickness (refer to 6.1.2)

B.1 General

This annex
surface usi
principle.

If a coating

thickness is
result incre

thickness of

B.2 App4

Unless othe
accordance

B.3 Proc

Before use,
adjusted (se

Adjustment
type in acco

The instrun

The measur
and using 4

adjusted an

For each pip

the arithme

is to be med

during a sef
first measuf
of the repea

describes the measurement of the dry film thickness of a coating on a blast-cleaned
g an instrument based on the permanent-magnet principle or the inductive-m4g

has been applied to a blast-cleaned steel substrate, the measurement ‘of the dry|
more complicated than for smooth, flat surfaces. The effect of surface roughness o
hses with profile depth but is also related to the design of the measurement probe an
the coating.

ratus

rwise specified or agreed, the dry film thickness ofithe coating shall be determin
vith ISO 2808.

pdure

it shall be ascertained that the instrument is in good working condition and corr
e manufacturer’s instructions).

and verification of instrument dcguracy shall be carried out depending on the instru
rdance with ISO 19840 (see 6.2).

ent adjustment shall bechecked at frequent intervals.

ement instrument shall then be used in accordance with the manufacturer’s instruc
correction valuesaccording to ISO 19840:2012, Clause 7. The instrument might als
| verified according to ISO 19840:2012, Annex A (without using a correction value).

e or fittingitested, at least eight values shall be recorded. Each value shall be constitut
Fic mean‘offive different measurements taken very close to the point at which the thic
sured,-When an individual dry film thickness value does not meet the specified crit
ies“ef' measurements, a repeat measurement not more than 10 mm from the point d

steel
1gnet

film
h the
d the

bd in

ectly

ment

tions
o be

ed by
(ness
brion
f the

ement shall be carried out. The first value shall then be rejected and replaced by the 1

esult

t measurement. The maximum number of repeat measurements permitted is 2.

If any measurements are less than 80 % of the nominal dry film thickness (NDFT), then the specimen

fails this tes

t.

B.4 Results

Calculate the arithmetic mean of the measured values. Unless otherwise specified or agreed, the
minimum dry film thickness of the coating shall be 60 pm above the peaks.

In cases of dispute of the result at one point, recalibrate the instrument and carry out five measurements,
very close to the point again. Recalculate the arithmetic mean of the five measurements.

14
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Annex C
(normative)

Resistance to gas pressure variations (refer to 4.3.9)

C.1 General

The test consists of verifying, by evaluation of visual appearance and determination of tj:‘e adhesion,
the hehaviour of the applied coating after it has been subjected to pressure variations in a gaseous
envifonment (N3).

C.2 | Apparatus and materials
C.2.1 Sealed chamber, capable of resisting the test pressures during the whole of the test]
C.2.2 Nitrogen, as pressurizing gas.

C.2.3 Pressurizing system, capable of increasing the pressure by 1 bar per minute.

C.3 | Test specimens
Subsfrates can be of two types:

dpproximately 100 mm x 50 mm x 1 mam steel panels;

— }fngths of steel pipe approximately 100 mm long with a minimum diameter of 80 mm or, if the
iameter is too large for the pipeto fit into the chamber, specimens obtained from the pipe or fitting.

The $urfaces of the test panels-or lengths of pipe shall be prepared and coated at the same time and in
the spme way as the corresponding production surfaces.

C.4 | Procedure

C.4.1 General

Unlefs otherwise specified by the coating material manufacturer, wait a month after the|coating has
been|applied to the test panels or lengths of pipe before carrying out any tests.

C.4.2 Cyclic pressure test
This test is carried out only as a qualification test on the inside coating.

Put the specimen in the chamber and subject it to the set of 10 test cycles shown schematically in
Figure C.1, as follows:

— progressively increase the pressure in the chamber to 100 bar;

— keep the specimen under pressure for a fixed period of time to allow the pressurizing gas to
penetrate into the coating:

— 20 h for the 1st to 4th cycles and the 6th to 9th cycles,
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— 68 h for the 5th and 10th cycles;
— release the pressure rapidly over a few minutes (not more than 5 min);

— leave the coating at atmospheric pressure for 4 h to permit the development of any blisters on the
coating, so that a cycle lasts either 24 h or 72 h (this latter period corresponds to the weekend, i.e.
from Friday to Monday).

Immediately at the end of the 10th test cycle, open the chamber and examine the appearance of the
coating, noting all modifications (corrosion, spots or blisters). In addition, carry out an adhesion test in
accordance with ISO 2409. Repeat the appearance examination after 24 h and after 48 h, noting again
all modifications

Y
100
l

24 h

-

Key
X time

Y pressure, bar

Figure C.1 — Complete set of pressure cycles

C.4.3 Dedompressien blistering test

This test is ¢arriedsout only when the coated pipes are utilized at operating pressures higher thap 100
bar. The test préssure shall be at least the pressure specified for that pipeline.

Put the spetimemrimthechamberandthenrsubjectittothespecifiedpressure for 24trsothat the
] P P
pressurizing gas can penetrate into the Coating.

Release the pressure rapidly over a few minutes (not more than 5 min).

Immediately at the end of the test cycle, open the chamber and examine the appearance of the coating,
noting all modifications (corrosion, spots or blisters). In addition, carry out an adhesion test in
accordance with ISO 2409. Repeat the appearance examination after 24 h and after 48 h, noting again
all modifications.
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C.5 Results

Record any degradation observed immediately on removing the specimen from the chamber and
indicate any further changes after 24 h and 48 h.

Record the adhesion of the coating measured in the adhesion test.
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Annex D
(normative)

Hydraulic-pressure blistering (refer to 4.3.12)

D.1 General

The test con|
the behavio|
(water/CaC

D.2 App4

D.2.1 Sealed chamber, capable of resisting the test pressures during the whole of the test.

D.2.2 Wat
D.2.3 Pres
D.3 Test

Substrates d

approxi

— lengths
diameté

The surface
the same w4

D.4 Proc

Unless othe

been applied to the test panels or lengths of pipe before carrying out any tests.

This test is

sists of verifying, by evaluation of the visual appearance and determination of the adhé¢
ur of the applied coating when subjected to pressure variations in a liquid enwiron

D3).

ratus and materials

er saturated with CaCO3, as pressurizing liquid.

surizing system, capable of increasing the pressurechy;1 bar per minute.

Specimens
an be of two types:
mately 100 mm x 50 mm x 1 mm steel-panels;

of steel pipe approximately 100_mm long with a minimum diameter of 80 mm or, §
ris too large for the pipe to fitinto the chamber, specimens obtained from the pipe or fif

5 of the test panels or lengths of pipe shall be prepared and coated at the same time a
y as the corresponding production surfaces.

pdure

Fwise specified by the coating material manufacturer, wait a month after the coatin

Carfied out at at least 100 bar if the maximum operating pressure is 100 bar or less.

sion,
ment

f the
ting.

nd in

b has

f the

operating p

ressure is higher than 100 bar, the test pressure shall be at least the pressure specifig

d for

that pipeline.

Put the specimen in the chamber and then subject it to the specified pressure for 24 h so that the
pressurizing liquid can penetrate into the coating.

Release the pressure rapidly over a few minutes (not more than 5 min).

Immediately at the end of the test cycle, open the chamber and examine the appearance of the coating,
noting all modifications (corrosion, spots or blisters). In addition, carry out an adhesion test in
accordance with ISO 2409. Repeat the appearance examination after 24 h and after 48 h, noting again
all modifications.
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