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Australian Standard™

Methods of test for metallic and related coatings
Method 1.3:  Local thickness tests—Magnetic
method

PREFACE
This Standard has been prepared by the Joint Standards Australia/Standards New Zealand
Committee MT-009, Metal Finishing, to supersede AS 2331.1.3—1980. It is the result of a
consensus among representatives on the Joint Committee to produce it as an Australian
Standard. The objective of this revision is to upgrade the requirements so that they closely
align with ISO 2178:1982, Non-magnetic coatings on magnetic substrates—Measurement of
coating thickness—Magnetic method.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.

METHOD

1   SCOPE

This Standard specifies the method of using coating thickness instruments of the magnetic
type for non-destructive measurements of the thickness of non-magnetic coatings (including
vitreous and porcelain enamel coatings) on magnetic basis metals.

The method is applicable only for measurements on reasonably flat specimens. In the case
of nickel coatings on non-magnetic substrates, the preferred method is that specified in
AS 2331.1.4 or in ISO 2361.

NOTE: Factors relating to measuring accuracy are given in Appendix A.

2   REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS
2331 Methods of test for metallic and related coatings
2331.1.1 Method 1.1: Local thickness tests—Micrographic examination of cross-

sections
2331.1.4 Method 1.4: Local thickness tests—Magnetic induction and eddy current

methods

ISO
2064 Metallic and other inorganic coatings—Definitions and conventions

concerning the measurement of thickness

2361 Electrodeposited nickel coatings on magnetic and non-magnetic substrates—
Measurement of coating thickness—Magnetic method
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3   DEFINITIONS

For the purpose of this Standard, the definitions in ISO 2064, and that below apply.

3.1   Reference area

The area within which a specified number of single measurements is required to be made.

4   PRINCIPLE

Coating thickness instruments of the magnetic type measure either the magnetic attraction
between a permanent magnet and the basis metal, as influenced by the presence of the
coating, or the reluctance of a magnetic flux path passing through the coating and the basis
metal.

5   CALIBRATION OF INSTRUMENTS

5.1   General

Before use, each instrument shall be calibrated in accordance with the manufacturer's
instructions using suitable calibration standards or by comparing magnetic thickness
measurements made on a selection of the test specimens with thickness measurements made
by the method specified in the Standard for the particular coating concerned. For
instruments which cannot be calibrated, the deviation from the nominal value shall be
determined by comparison with calibration standards and shall be taken into consideration
for all measurements.

During use, the calibration of the instrument shall be checked at frequent intervals.
Appropriate attention shall be given to the procedures specified in Clause 6.

NOTE: Factors affecting the measuring accuracy are described in Appendix A.

5.2   Calibration standards

5.2.1   General

Calibration standards of uniform thickness are available either as shims or foils, or as
coated standards.

5.2.2   Calibration foils

Because of the difficulty of ensuring adequate contact, foils are not generally recommended
for the calibration of instruments using the magnetic attraction principle, but they are
suitable for use in some circumstances provided that necessary precautions are taken. They
can normally be used for the calibration of other types of instruments.

NOTES: 
1 In this Clause the word ‘foil’ is used to imply a non-magnetic metallic or non-metallic foil or

shim.
2 Foils are advantageous for calibration on curved surfaces and are more readily available than

coated standards.
3 To prevent measurement errors, it is necessary to ensure that intimate contact is established

between foil and basis metal. Resilient foils should be avoided, if possible.
4 Calibration foils are subject to indentation and therefore need to be replaced frequently.

5.2.3   Coated standards

Coated standards shall consist of appropriate coatings bonded to a substrate which shall
have relevant material properties similar to those of the test piece. The coating shall have an
equipment response similar to that of the coating under test and shall have a known uniform
thickness.
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