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INTERNATIONAL STANDARD

1ISO 2178-1982 (E)

Non-magnetic coatings on magnetic substrates —
Measurement of coating thickness — Magnetic method

A

1 Scope and field o_f/application

This International Standard ‘specifies the method of using
coating thickness instruments o@e magnetic type for non-
destructive measurements of the @kness of non-magnetic
coatings (including vitreous and por Cah enamel coatings) on
magnetic basis metals. Q

The method is applicable only for measure ts on reasonably
flat specimens. In the case of nickel coating@ non-magnetic
substrates, the preferred method is that specr a@n ISO 2361.

*
®
ISO 2064, Metallic and other non-organic coatings -Qﬁfi—

tions and conventions concerning the measureme
thickness. -

2 References

e

ISO 2361, Electrodeposited nickel coatings on magnetic and
non-magnetic substrates — Measurement of coating thickness
— Magnetic method.

3 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.

4 Factors affecting the measuring
accuracy!

The following factors may affect the accuracy of measure-
ments of coating thickness.

4.1 Coating thickness

The precision of a measurement changes with coating
thickness depending on the instrument design. For thin
coatings, the precision is constant, independent of the
thickness. For thick coatings, the precision is an approximately
constant fraction of the thickness.

4.2 Magnetic properties of the basis metal

Thickness measurements by the magnetic method are affected
by variations in the magnetic properties of the basis metal. For
practical purposes, magnetic variations in low carbon steels
can be considered to be insignificant. To avoid the influences
of several, or localized, heat treatments and cold working, the
instrument should be calibrated using a calibration standard
having a basis metal with the same properties as that of the test
specimen or, preferably, and if available, with a sample of the
part to be tested before application of the coating.

4.3 Basis metal thickness

For each instrument, there is a critical thickness of basis metal
above which measurements will not be affected by an increase
in thickness. Since it depends on the instrument probe and the
nature of the basis metal, its value should be determined ex-

/perimentally, unless it is specified by the manufacturer.

)

& Edge effects

Th{%d is sensitive to abrupt changes in surface contour of
te

the cimen. Therefore, measurements made too near an
edge or hgitle corner will not be valid unless the instrument is
specifically(Cg)ibrated for such measurements. The effect may
extend up t ut 20 mm from the discontinuity, depending

on the instru
/
)

4.5 Curvature o

Measurements are a d by the curvature of the test
specimen. The influenc cupkature varies considerably with
the make and type of instr@ but always becomes more
pronounced as the radius of @re decreases.

Instruments with two-pole probe&&y also produce different
readings if the poles are aligned in planes parallel or perpen-
dicular to the axis of a cylindrical surface. A similar effect can
occur with a single-pole probe if the tip is unevenly worn.

Measurements made on curved test specimens may not,
therefore, be valid unless the instrument is specifically
calibrated for such measurements.

1) For the purpose of this International Standard, the measuring uncertainty is defined as that obtained with an instrument correctly calibrated and

used.



