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Foreword 

This document (EN ISO 16773-4:2009) 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text or by endorsement, at the latest by November 2009, and conflicting national standards shall be withdrawn 
at the latest by November 2009. 

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. 

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, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

Endorsement notice 

The text of ISO 16773-4:2009 has been approved by CEN as a EN ISO 16773-4:2009 without any 
modification. 
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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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. 

ISO 16773-4 was prepared by Technical Committee ISO/TC 35, Paints and varnishes, Subcommittee SC 9, 
General test methods for paints and varnishes. 

ISO 16773 consists of the following parts, under the general title Paints and varnishes — Electrochemical 
impedance spectroscopy (EIS) on high-impedance coated 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 specimens 
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Paints and varnishes — Electrochemical impedance 
spectroscopy (EIS) on high-impedance coated specimens — 

Part 4: 
Examples of spectra of polymer-coated specimens 

1 Scope 

This part of ISO 16773 gives some typical examples of impedance spectra of high-impedance coated metal 
samples. Some guidance on interpretation of such spectra is also given. 

2 Theoretical background 

2.1 Basic considerations 

A basic introduction to electrochemical impedance spectroscopy, especially in connection with corrosion, is 
given in ASTM G 106. 

It is not intended to limit the interpretation of EIS measurements to the models given below. Other 
interpretations may be valid. The choice of the proper model requires other experimental and theoretical 
considerations to be taken into account. 

2.2 Examples of models 

2.2.1 Purely capacitive coating 

A metal covered with an undamaged coating generally has a very high impedance. The equivalent circuit for 
such a situation is shown in Figure 1. 

 

Figure 1 — Equivalent circuit for a purely capacitive coating 

The model includes a resistor representing the resistance R of the solution and, connected in series with it, a 
capacitor representing the capacitance C of the coating. 

In practice, the resistance of a perfect coating can often not be seen in the given frequency range. Any 
deviation from the graph given in the Bode plot in Figure 2 indicates either a modified model or the input limits 
of the impedance device (see Annex A of ISO 16773-2:2007). 
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Key 

X1 frequency f, in Hz 
Y1 impedance Z, in Ω 
X2 frequency f, in Hz 
Y2 phase angle ϕ, in degrees 

Figure 2 — Bode plot for a perfect coating 

2.2.2 Randles equivalent circuit 

The Randles equivalent circuit includes the resistance of the solution RS, the capacitance of the coating CC 
and the ohmic resistance of the coating RC, as shown in Figure 3. 

 

Figure 3 — Randles equivalent circuit 
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