ICS 87.040 SLOVENSKA TECHNICKA NORMA November 2016

Elektrochemicka impedan ¢éna spektroskopia STN
(EIS) na kovovych vzorkach s naterom alebo bez EN ISO 16773-2

nateru. Cast’ 2: Ziskavanie tdajov (ISO 16773-2:
STN -

67 3140

Electrochemical impedance spectroscopy (EIS) on coated and uncoated metallic specimens - Part 2: Collection of data (ISO 16773-2:2016)

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 10/16

Obsahuje: EN ISO 16773-2:2016, ISO 16773-2:2016

Oznamenim tejto normy sa rusi
STN EN ISO 16773-2 (67 3140) z oktobra 2007

123656

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, 2016
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.




STN EN ISO 16773-2: 2016

EUROPEAN STANDARD ENISO 16773-2
NORME EUROPEENNE
EUROPAISCHE NORM April 2016

ICS 87.040 Supersedes EN ISO 16773-2:2007

English Version

Electrochemical impedance spectroscopy (EIS) on coated
and uncoated metallic specimens - Part 2: Collection of
data (ISO 16773-2:2016)

Spectroscopie d'impédance électrochimique (SIE) sur Elektrochemische Impedanzspektroskopie (EIS) an
des éprouvettes métalliques revétues et non revétues - beschichteten und unbeschichteten metallischen
Partie 2: Recueil des données (ISO 16773-2:2016) Proben - Teil 2: Datenerfassung (ISO 16773-2:2016)

This European Standard was approved by CEN on 11 March 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 16773-2:2016 E
worldwide for CEN national Members.



STN EN ISO 16773-2: 2016

EN ISO 16773-2:2016 (E)

Contents

European foreword



STN EN ISO 16773-2: 2016
EN ISO 16773-2:2016 (E)

European foreword

This document (EN ISO 16773-2:2016) has been prepared by Technical Committee ISO/TC 35 “Paints
and varnishes” in collaboration with Technical Committee CEN/TC 139 “Paints and varnishes” the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by October 2016, and conflicting national standards shall
be withdrawn at the latest by October 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes EN ISO 16773-2:2007.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 16773-2:2016 has been approved by CEN as ENISO 16773-2:2016 without any
modification.



STN EN ISO 16773-2: 2016

INTERNATIONAL ISO
STANDARD 16773-2

Second edition
2016-04-01

Electrochemical impedance
spectroscopy (EIS) on coated and
uncoated metallic specimens —

Part 2:
Collection of data

Spectroscopie d'impédance électrochimique (SIE) sur des éprouvettes
métalliques revétues et non revétues —

Partie 2: Recueil des données

_ Reference number
—/@\— 1SO 16773-2:2016(E)

ISO

N\
= © IS0 2016



STN EN ISO 16773-2: 2016
ISO 16773-2:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO 2016 - All rights reserved



STN EN ISO 16773-2: 2016

IS0 16773-2:2016(E)
Contents Page
FOT@WOTIT ... iv
1 S0P .. 1
2 NOIIMALIVE FEERIEIICES ...........oocoe e 1
3 Terms and defIMETIONIS ... 1
4 PIANICIPLC ... 1
5 Electrochemical cell
51 General.......ooen
5.2 Electrodes......
5.3 EEXIPDIOSEA AT et
54 ELECEIOLYEE .o
6 PIOCEAUIE. ...t
6.1 GIOUNAING ..o
6.2 Shielding ...
6.3 Cell cable ground contacts...........ccocie:
6.4 Local conditions ...
6.5 Measurement equipment characteristics
6.6 COMIIARIICE TEST ...t
6.0. 1  GEIIETAL ..o
6.6.2  Use of interlaboratory test cells for confidence test
6.6.3  Error estimate and aCCUTACY ...
6.7 SPECIMENS ..o
6.7.1  Preconditioning of specimens
6.7.2  Environmental control...........cnn
6.8 Evaluation of laboratory and field coating SPeCIMENS...........cciiririse e
6.9 Number of specimens and repeatability Of T@SUILS ...
7 INSErUMENTAl PATAIMIETET'S ...
7.1 GENETAL ..o
7.2 Conditioning potential and conditioning time ..
7.3 Frequency Spectrum ...
7.4 Data point spacing and points per decade......
7.5 D.C. potential control ...
7.6 AmPlitude Of PErtUIDAtION. . ..o
7.7 CUITENT TANGZE SETEIMIZS .....oooooceeeiriieese st
7.8 Data averaging SEELINES. .. ...
8 DAtA PIrESEIMEATION. ...t 9
8.1 General
8.2 BOAE PLOT e 9
8.3 INYIQUIST PLOT e 10
9 EXChange fil@ FOTTMAL ... 11

10 Test report

Annex A (informative) Determination of maximum measurable impedance with the open-

BEAM TS ... 13
Annex B (normative) Data exchange file fOrmat. ... 15
Annex C (informative) Considerations about the precise determination of the exposed area.......... 19
BIDIIOGIAPIY ... 24

© 1S0 2016 - All rights reserved iii



STN EN ISO 16773-2: 2016
ISO 16773-2:2016(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 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 documents should be noted. This document was drafted in accordance with the
editorial 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 document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction 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 convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 35, Paints and varnishes, Subcommittee SC 9,
General test methods for paints and varnishes.

This second edition cancels and replaces the first edition (ISO 16773-2:2007), which has been
technically revised. The main changes are the following:

a) the introductory element of the title, Paints and varnishes, has been omitted, because the scope
is broadened to include metals and alloys and the main element of the title has been changed to:
Electrochemical impedance spectroscopy (EIS) on coated and uncoated metallic specimens;

b) areference to ISO/TR 16208 has been added;

c) considerations about the precise determination of the exposed area have been added as an
informative annex;

d) atestreporthasbeen added.

[SO 16773 consists of the following parts, under the general title Electrochemical impedance spectroscopy
(EIS) on coated and uncoated metallic specimens:

— Part 1: Terms and definitions
— Part 2: Collection of data
— Part 3: Processing and analysis of data from dummy cells

— Part 4: Examples of spectra of polymer-coated and uncoated specimens

iv © ISO 2016 - All rights reserved
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Electrochemical impedance spectroscopy (EIS) on coated
and uncoated metallic specimens —

Part 2:
Collection of data

1 Scope

This part of ISO 16773 gives guidelines for optimizing the collection of EIS data with focus on high-
impedance systems. High impedance in the context of intact coatings refers to systems with an
impedance greater than 109 Q-cm2. This does not preclude measurements on systems with lower
impedance. For uncoated samples extra information can be found in ISO/TR 16208.

This part of [SO 16773 deals with the following:

— instrumental set-up: requirements and pit-falls;

— data validation: checking the measurement range and the accuracy of the data;

— performing an EIS measurement: specimen considerations and instrumental parameters;
— the experimental results: different methods of presenting EIS data.

These guidelines are intended to ensure the acquisition of EIS data that can be used to study the
performance of the specimen. This part of ISO 16773 does not give guidelines for the interpretation of
the data.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 16773-1, Electrochemical impedance spectroscopy (EIS) on coated and uncoated metallic specimens —
Part 1: Terms and definitions

koniecnahladu - text dalej pokracuje v platenejverzii STN

© ISO 2016 - All rights reserved 1
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