INTERNATIONAL ISO
STANDARD 19840

First edition
2004-11-01

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

Peintures et vernis — Anticorrosion des structures en acier par
systémes de peinture — Mesure et criteres d'acceptation de I'épaisseur
d'un feuil sec sur des surfaces rugueuses

——— Reference number
= — ISO 19840:2004(E)

©1S0 2004



ISO 19840:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved



ISO 19840:2004(E)

Contents Page
0T =NV o iv
L e Yo 11T o2 oY o v
1 Scope..A .............................................................................................................................................. 1
2 Normati L= = Lo 1
3 Terms and&finitions ........................................................................................................................... 2
4 Principle........ O .................................................................................................................................. 3
4.1 General............ O ............................................................................................................................... 3
4.2 Principle of the apglicable measurement methods.............cccoviiiin s 3
5 Apparatus and mate@ ...................................................................................................................... 4
5.1 General.........ccccu....... 7 4
5.2 Measuring equipment l% magnetic flux prinCiple .........oo e 4
5.3 Materials..........cccceeeeeennnn. (x .............................................................................................................. 4
6 Procedure.........ccceeeureeeeernnne {S., .......................................................................................................... 5
6.1 RS2 100 o] T T I o = 1 . 5
6.2 Adjustment of the instrument...@ ...................................................................................................... 5
6.3 Measurement .........ccccccvvcciineennnnnn 0 ................................................................................................. 6
7 Correction values..........cceceueecenrnnne. /‘® ............................................................................................ 6
8 Expression of results........ccccccrrrriiccnnnens L../. ...................................................................................... 7
9 Acceptancel/rejection criteria....................J @ .................................................................................... 7
10 L5331 C=] T o é ................................................................................ 8
Annex A (informative) Method based on adjusting th&%ument to known thicknesses

on a rough surface..........ccccemrnincienninnnenneeenn S O ...................................................................... 9
Annex B (informative) Multiple readings..........cccceiriimnnnninnn @ ................................................................. 1
Annex C (informative) Areas requiring special consideration.{‘ ............................................................ 12
Annex D (normative) Determination of a specific correction valu(é ........................................................ 13
Annex E (informative) Example of a test report form.............cccce.....e.. O’ ................................................... 14

© ISO 2004 — Al rights reserved iii



ISO 19840:2004(E)

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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’wj in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é:)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

ogegltifying any or all such patent rights.
ISO 19840 was prepared by Technical Com e ISO/TC 35, Paints and varnishes, Subcommittee SC 14,

Protective paint systems for steel structures, M collaboration with European Committee for Standardization
(CEN) Technical Committee CEN/TC 139, Paints@j varnishes.
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Introduction

This International Standard supplements the ISO 12944 series with regard to the measurement and acceptance
criteria for the thickness of a dry film. If specified or agreed, the standard can also be used for other applications.

The objective of tH§s International Standard is to achieve uniformity of practice for measuring the dry film thickness
of a coating on ughened surface. The chosen methods entail the measurement of dry film thickness using
measurement in@ents based on the permanent magnet principle and the inductive magnet principle.
Instruments using t Qﬁidy current principle can be used but their use is normally on non-ferrous metal surfaces.

If a coating is applied tn%ughened steel substrate, the measurement of its dry film thickness is more complicated
than for smooth surface 6oughened steel substrates include those prepared by abrasive blast-cleaning or

abrading. Q

The effect of surface roughne the measurement result increases with profile depth but the result will also
depend on the design of the meas@nent probe and the thickness of the coating.

Annex A, which is informative, is a n&ﬁod based on adjusting the instrument to known thicknesses on a rough
surface. In this method, no correction@ue is used. In this standard, individual readings are used. Annex B
n

describes a method for multiple readings. The methods in Annexes A and B are intended to be used only if
specified or agreed.

O
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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

1 Scope ¢

This International Stans specifies a procedure for the verification of dry film thickness against nominal dry
film thickness on rough s es, including the adjustment of the instruments used, the definition of inspection
areas, sampling plans, meaéwment methods and acceptance/rejection criteria.

For the purposes of this stan any specified thickness is taken to be nominal as defined in ISO 12944-5
and the dry film thickness is the | thickness above the peaks of the surface profile.

The procedure described in this Inte@énal Standard is based on the use of instruments of the permanent
magnet and inductive magnet type. Ins@mnts are adjusted to zero and a known thickness on a smooth surface.

Measurements taken on a coating on a@: ened steel substrate will therefore be higher than the actual
value above the peaks of the profile. The thj ss of the dry film above the peaks of the profile is defined as the
instrument reading minus an appropriate correctio/r‘wlue.

The dry film thickness is obtained by using the é fopriate correction value applied to readings based on

adjustment on a smooth, flat, steel surface.

Where individual readings, based on adjustment on a smggQth, flat steel surface without the use of correction
values, are specified or agreed, it is important to recQ% that this method does not conform with this

International Standard. O
This standard is applicable if the nominal dry film thickness is 4 or greater.
NOTE If the nominal thickness is less than the surface rough%é‘of the substrate the uncertainty of the

measurement will increase.

og

2

The following referenced documents are indispensable for the application@%his document. For dated

2 Normative references
references, only the edition cited applies. For undated references, the late ition of the referenced
document (including any amendments) applies.

ISO 2808, Paints and varnishes — Determination of film thickness

ISO 8503-1:1995, 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

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

ISO 12944-1, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 1: General introduction

ISO 12944-2, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 2: Classification of environments

© 1SO 2004 - All rights reserved 1
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ISO 12944-3, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 3: Design considerations

ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 4: Types of surface and surface preparation

ISO 12944-5, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 5: Protective paint systems

ISO 12944-6, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 6: Laboratory perf(y@nce test methods

ISO 12944-7, Paints and ishes — Corrosion protection of steel structures by protective paint systems —
Part 7: Execution and supeqysion of paint work

ISO 12944-8, Paints and varn — Corrosion protection of steel structures by protective paint systems —
Part 8: Development of specific for new work and maintenance

<

3 Terms and definitions z
Y

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

*

e
3.1 )\
dry film thickness
DFT Q
thickness of a coating remaining over the peaks of a@qh surface when the coating has hardened

S,
individual reading P
figure displayed by the film thickness instrument @E

3.3
correction value \Q
allowance for the influence of the abrasive blast-cleaned or otherwiQ ughened surface on the reading of the

film thickness instrument @
/\

3.4 @
individual dry film thickness it
individual reading minus a correction value @

(04
3.5 6

mean dry film thickness

arithmetic mean of all the individual dry film thicknesses in the inspection area &

3.6 /-
nominal dry film thickness (p
NDFT

dry film thickness specified for each coat or for the whole paint system

3.7

inspection area

designated area for which a sampling plan is established and which can be the whole structure or sections of
the whole structure

3.8

sampling plan
plan which defines the number of measurements to be taken on an inspection area
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