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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
INSULATING LIQUIDS – TEST METHODS FOR OXIDATION STABILITY 

 
Test method for evaluating the oxidation stability of insulating 

liquids in the delivered state 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and 
non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates 
closely with the International Organization for Standardization (ISO) in accordance with conditions determined 
by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61125 has been prepared by IEC technical committee 10: Fluids 
for electrotechnical applications. 

This second edition cancels and replaces the first edition published in 1992 and 
Amendment 1:2004. This edition constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) the title has been modified to include insulating liquids different from mineral insulating 
oils (hydrocarbon); 

b) the method applies for insulating liquids in the delivered state; 
c) former Method C is now the main normative method; 
d) precision data of the main normative method has been updated concerning the dissipation 

factor; 
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e) former Method A has been deleted; 
f) former Method B has been transferred to Annex B; 
g) a new method evaluating the thermo-oxidative behaviour of esters is included in Annex C. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

10/1047/FDIS 10/1052/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INSULATING LIQUIDS – TEST METHODS FOR OXIDATION STABILITY 
 

Test method for evaluating the oxidation stability of insulating 
liquids in the delivered state  

 
 
 

1 Scope 

This document describes a test method for evaluating the oxidation stability of insulating 
liquids in the delivered state under accelerated conditions regardless of whether or not 
antioxidant additives are present. The duration of the test can be different depending on the 
insulating liquid type and is defined in the corresponding standards (e.g. in IEC 60296, 
IEC 61099, IEC 62770). The method can be used for measuring the induction period, the test 
being continued until the volatile acidity significantly exceeds 0,10 mg KOH/g in the case of 
mineral oils. This value can be significantly higher in the case of ester liquids. 

The insulating liquid sample is maintained at 120 °C in the presence of a solid copper catalyst 
whilst bubbling air at a constant flow. The degree of oxidation stability is estimated by 
measurement of volatile acidity, soluble acidity, sludge, dielectric dissipation factor, or from 
the time to develop a given amount of volatile acidity (induction period with air). 

In informative Annex B, a test method for evaluating the oxidation stability of inhibited mineral 
insulating oils in the delivered state by measurement of the induction period with oxygen is 
described. The method is only intended for quality control purposes. The results do not 
necessarily provide information on the performance in service. The oil sample is maintained 
at 120 °C in the presence of a solid copper catalyst whilst bubbling through a constant flow of 
oxygen. The degree of oxidation stability is estimated by the time taken by the oil to develop a 
determined amount of volatile acidity (induction period with oxygen). Additional criteria such 
as soluble and volatile acidities, sludge and dielectric dissipation factor can also be 
determined after a specified duration. 

In informative Annex C, a test method intended to simulate the thermo-oxidative behaviour of 
ester insulating liquids (headspace of air at 150 °C for 164 h) is described. 

Additional test methods such as those described in IEC TR 62036 based on differential 
scanning calorimetry can also be used as screening tests, but are out of the scope of this 
document. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 60247, Insulating liquids – Measurement of relative permittivity, dielectric dissipation 
factor (tan δ) and d.c. resistivity 

IEC 62021-2, Insulating liquids – Determination of acidity – Part 2: Colorimetric titration 

IEC 62021-3, Insulating liquids – Determination of acidity – Part 3: Test methods for non-
mineral insulating oils 
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IEC 60422:2013, Mineral insulating oils in electrical equipment – Supervision and 
maintenance guidance 

ISO 383, Laboratory glassware – Interchangeable conical ground joints 

ISO 4793, Laboratory sintered (fritted) filters – Porosity grading, classification and designation 

ISO 6344-1, Coated abrasives – Grain size analysis – Part 1: Grain size distribution test 

ISO 3104, Petroleum products – Transparent and opaque liquids – Determination of kinematic 
viscosity and calculation of dynamic viscosity 

ASTM E287, Standard specification for laboratory glass graduated burets 

3 Terms and definitions 

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

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

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

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
unused insulating liquid 
insulating liquid that has not been used in, or been in contact with electrical equipment or 
other equipment not required for manufacture, storage or transport 

Note 1 to entry: See also IEC 60296, IEC 61099 and IEC 62770. 

3.2  
recycled insulating liquid 
insulating liquid previously used in electrical equipment that has been subjected to re-refining 
or reclaiming (regeneration) off-site 

Note 1 to entry: Any blend of unused and recycled oils is to be considered as recycled. 

3.3  
oxidation stability 
ability of an insulating liquid to withstand oxidation under thermal stress and in the presence 
of oxygen and a copper catalyst 

Note 1 to entry: Oxidation stability gives general information about the stability of the insulating liquid under 
service conditions in electrical equipment. The property is defined as resistance to formation of acidic compounds, 
sludge and compounds influencing the dielectric dissipation factor (DDF) under given conditions. Test durations for 
insulating liquids are described in the corresponding standards. 

3.4  
induction period with air 
graphical representation of the oxidation rate over the entire period which can be obtained by 
titrating volatile acidity daily (or at other suitable time interval) and plotting the cumulated 
results against time 

Note 1 to entry: The induction period with air is determined by reading the time corresponding to 0,10 mg KOH/g 
volatile acidity in the case of mineral oil. In the case of ester liquids a higher value needs to be established. 
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