


The dew point is the temperature below which the water 
vapor condenses as dew. If the surface is not completely 
dry during coating, this can severely impair the adhesion 
properties of the coating. The dew point is determined on 
the basis of the object temperature and the relative humid-
ity. In accordance with DIN DIN EN ISO 12944, the object 
temperature must be at least 3 °C (37,4 °F) higher than the 
dew point during the entire coating process. With the dew 
point meter from Fischer, the climate parameters relevant 
for coating processes, such as relative humidity, air tem-
perature and surface temperature, are easily recorded.
[MMS® INSPECTION DPM]
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Probes for magnetic induction measurements consist of 
an iron core around which an excitation coil is wound. A 
low-frequency alternating current flows through this coil, 
creating an alternating magnetic field around the poles 
of the iron core. If now the probe approaches a magne-
tizable object – the iron base material of a sample, for 
example – it amplifies the alternating magnetic field. A 
measuring coil registers this amplification as a voltage. 
How high the voltage difference is depends on the dis-
tance between the pole(s) and the iron part. For coated 
parts, this distance corresponds exactly to the coating 
thickness. The base material must be magnetized, or fer-
rous, the coating not. This test method is in accordance 
with DIN EN ISO 2178 and is suitable for coating thick-
ness measurements of galvanic coatings such as zinc 
and chromium as well as for coatings and plastics.
[MMS® INSPECTION DFT, MP0®/MP0®R, DMP®10-40,  
DUALSCOPE® FMP100/H FMP150, PHASCOPE® PMP10 
DUPLEX, FISCHERSCOPE® MMS® PC2, FISCHERSCOPE® 
MMS® AUTOMATION]

This test method in accordance with DIN EN ISO 2360 
uses probes with and without ferrite core. A coil is 
wound around the core and a high-frequency alternating 
current flows through it. This produces a high-frequency 
alternating magnetic field around the coil. If the probe 
pole comes close to a metal, a so-called eddy current is 
induced in this metal. This also generates an alternating 
magnetic field. Since this second magnetic field is oppo-
site to the first, the original magnetic field is weakened. 
The extent of this weakening depends on the distance 
between the pole and the metal base material of the 
object to be measured. For coated parts, this distance 
corresponds exactly to the value of the coating thickness. 
Factors that can strongly influence the measurement us-
ing the eddy current method include the shape and size 
of the test part or the roughness of the surface.
[MMS® INSPECTION DFT, MP0®/MP0®R, DMP®10-40,  
DUALSCOPE® FMP100/H FMP150, PHASCOPE® PMP10 
DUPLEX, FISCHERSCOPE® MMS® PC2, FISCHERSCOPE® 
MMS® AUTOMATION]

With the magnetic induction method, the ferrite content 
can be determined quickly and non-destructively in 
accordance with the Basler standard and DIN EN ISO 
17655. For example, weld seams on austenitic steel can 
be inspected directly onsite and, if necessary, reworked.
[FERITSCOPE® DMP®30]

Conductivity measurement not only provides information 
on how well a metal conducts electricity, i.e. whether it 
has a high or low conductivity, but also indirectly pro-
vides information on its composition, microstructure or 
mechanical properties. Thus, in many applications, con-
ductivity is an important component of process control or 
product monitoring. The method used for non-destruc-
tive conductivity measurement is the phase-sensitive 
eddy current method in accordance with DIN EN 50994 
standard.
[SIGMASCOPE® GOLD B/GOLD C, SIGMASCOPE® 
SMP350, FISCHERSCOPE® MMS® AUTOMATION]
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The method in accordance with ISO 21968 is based on the 
fact that the coating material and the base material differ 
sufficiently in electrical conductivity and/or magnetism. 
The probes have measuring systems consisting of several 
electrical coils that are placed on a common ferrite core. 
An excitation current generates a high-frequency magnet-
ic field that induces eddy currents in the material. These, 
in turn, generate an opposing electromagnetic field that is 
superimposed on the first field. The resulting field leads 
to a change in impedance in the measuring coil (= phase 
shift). The different formation of eddy currents at different 
coating thicknesses is used for coating thickness mea-
surement. The method is not very sensitive to external 
influences such as curvature or roughness. Metal layers 
under an electrically insulating layer, e. g. paint, can also 
be measured.
[PHASCOPE® PMP10/PMP10 DUPLEX, FISCHERSCOPE® 
MMS PC2, FISCHERSCOPE® MMS® AUTOMATION]

Amplitude-sensitive eddy current method
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How exactly does it work?



The test method is based on the different magnetic 
properties between a coating and its base material and 
is used to measure magnetic coatings on non-magnetic 
metals or plastics or to test non-magnetic coatings on 
steel or iron. The measurement is based on the Hall 
effect, which occurs when a current-carrying conductor 
is in a constant magnetic field. Magnetic materials, for 
example a nickel coating, amplify the static magnetic 
field, which also increases the Hall voltage. This voltage 
is measured and converted into a coating thickness val-
ue in the measuring instrument. The magnetic procedure 
is carried out in accordance with DIN EN ISO 2178. 
[DUALSCOPE® H FMP150, FISCHERSCOPE® MMS® PC2, 
FISCHERSCOPE® MMS® AUTOMATION]

Duplex coatings are often used in corrosion protection 
and automotive construction because they are char-
acterized by a very long service life. Duplex coatings 
consist of a zinc coating in combination with one or more 
colored coatings. The overall system of zinc and paint 
can protect the steel from corrosion for many years. 
For the measurement of duplex systems, magnetic 
induction and phase-sensitive eddy current test meth-
ods are used together in one probe. For zinc coatings 
from about 150 µm, however, the penetration depth of 
the phase-sensitive eddy current method is no longer 
sufficient to reliably determine the coating thickness. For 
this reason, the combination of the magnetic induction 
and the amplitude-sensitive eddy current method is used 
in such cases. According to the DIN EN ISO 12944 stan-
dard, the measurements are performed in accordance 
with DIN EN ISO 2178, DIN EN ISO 2360 and DIN EN ISO 
21968.
[DMP®10-40, DUALSCOPE® FMP100/H FMP150, PHA-
SCOPE® PMP10 DUPLEX, FISCHERSCOPE® MMS® PC2, 
FISCHERSCOPE® MMS® AUTOMATION]

This method is suitable for measuring the thickness of 
electrically conductive layers on insulating substrates in 
accordance with ISO 14571. Copper coatings on printed 
circuit boards and multi-layer PCBs are frequently 
checked using this method. The advantage of this meth-
od is that other layers or intermediate layers in the PCB 
have no influence on the measurement, so that the thick-
ness can be determined precisely even with thin layers. 
This method uses probes with four needles arranged 
in a row on the underside of the probe. When the probe 
is placed, current flows between the two outer needles. 
The coating acts as an electrical resistance to which a 
voltage drop is measured with the two inner needles. 
The resistance and thus the voltage drop increase as the 
coating thickness decreases, and vice versa. Probe-spe-
cific specifications (minimum specimen size, minimum 
distance to the specimen edge) prevent systematic error 
with particularly specimens.
[SR-SCOPE® DMP®30, FISCHERSCOPE® MMS® PC2, 
FISCHERSCOPE® MMS® AUTOMATION]

The electrochemical analysis method uses Faraday's law 
to determine the coating thickness. In accordance with 
DIN EN ISO 2177, it is suitable for many metallic coatings 
on any base materials and is a reversal of the electroplat-
ing process. In this process, a metal layer is dissolved by 
a constant electric current. A measuring cell is used for 
the measurement, which is filled with an electrolyte and 
placed on the coating. Through the action of electrolyte 
and direct current, the metal atoms from the coating 
enter the solution as cations and migrate to the cathode of 
the measuring cell. Once the coating is deplated and the 
electrolyte reaches the underlying material, there is an 
increase in electrical resistance and thus a measurable 
voltage jump, which leads to an automatic shutdown of 
the measuring device. The coating thickness can be calcu-
lated from the time taken for the dissolution process.
[COULOSCOPE® CMS2/CMS2 STEP]

In this method, an isotope source emits beta rays (elec-
trons). These penetrate the coating and the base material 
of the workpiece and are scattered by the atoms of both 
materials. The number of backscattered electrons is 
counted to measure the thickness of the coating. This 
makes it possible to measure the thickness of layers 
of any material on any base material, provided that the 
atomic numbers of the layer and base material differ 
sufficiently. Possible applications include the measure-
ment of very thick gold layers on nickel, bronze or ce-
ramics, silver in copper tubes for high-current contacts 
in the printed circuit board industry and the electrical/
electronics industry, or the thickness measurement of 
thin paint, oil and lubricant films on steel parts in steel 
processing. In general, the beta-backscatter method 
is a quite universally applicable coating thickness test 
method. The beta-backscatter method is performed in 
accordance with DIN EN ISO 3543, ASTM B567 and  
BS 5411. 
[BETASCOPE®]
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The surface profile influences the performance of a coat-
ing. It affects the adhesion, hiding power and material 
consumption. Very smooth surfaces with low profiles 
are difficult to paint because the coating adheres poorly. 
Surfaces with high profiles, on the other hand, require 
very thick coatings. Fischer's tactile devices and probes 
record a one-dimensional contact section profile. They 
measure peak-to-valley height differences in accordance 
with ASTM 4417, Method B.
[MMS® INSPECTION SPG]

Magnetic method
Beta-backscatter method

Coulometric method

M

BB

CO

Surface profile

Duplex method

SP

D
Microresistivity
methodMR

MEASURING METHODS



 

66

Your quality is our mission
Successful quality management is the foundation of a 
successful company. We make a measurable contribu-
tion to this, as only the right measurement technology 
combined with the right measuring method and correct 
use of devices lead to reliable, valid quality control 
measurements. Our specialists are just the right point 
of contact for your concerns and challenges, your requi-
rements in measurement technology, and for all other 
questions relating to your measuring task.

Wide-ranging expertise for precise measurement 
results 
Specialists from the fields of physics, materials science 
and engineering in seven application laboratories in Ger-
many, Switzerland, China, USA, India, Japan and Thailand 
are available to provide you with advice and assistance, 
whether helping to choose the right measuring instru-
ment, developing an in-depth measuring strategy or de-
fining the right measurement program. Especially when 
solving complex measuring tasks, you benefit from our 
application consulting. This way, your employees always 
know what is important for the measurement.

Get an overview of our product portfolio in the applica-
tion laboratories on site. Our devices are available for 
you to test.

All application laboratories are optimally networked with 
each other as well as with research and educational 
institutions and industry. In this way, we ensure that you 
have access to cutting-edge expertise worldwide. And 
we make sure that we have the right answers to your 
questions.

Our services at a glance

	∙ Technical advice by email, telephone or in 
person at the application laboratory

	∙ Support with operation and calibration as well 
as with the implementation of new measure-
ment tasks

	∙ Individual sample testing with your compo-
nents

	∙ Sample testing live: We measure your sample 
and you are live with us

	∙ Contract measurements with inspection report 
according to ISO 17025 (only in selected labo-
ratories) 

Application consulting

APPLICATION CONSULTING

Everything for your measuring task 

CHINA
Shanghai
china@helmutfischer.com

China, Hong Kong, Taiwan 

GERMANY 
Sindelfingen and Berlin 
applikation@helmut-fischer.com

Northern and Eastern Europe, Baltic States, Central 
Africa

INDIA 
Pune 
india@helmutfischer.com

South Asia, Middle East

JAPAN 
Tokyo 
japan@helmutfischer.com

Japan, Korea

Whether remotely or on site, we stand by your side with expert advice and answers for your application questions. 
Visit Fischer in one of our application laboratories or get advice from your local Fischer representative.

SWITZERLAND 
Hünenberg 
applications@helmut-fischer.com

Africa, Australia, Brazil, Europe, Southwest Europe

THAILAND  
Bangkok  
thailand@helmutfischer.com

Southeast Asia

USA 
Windsor, CT
info@fischer-technology.com

North and South America

APPLICATION CONSULTING ON SITE 
In every Fischer branch 
You can find your contact person under:

www.helmut-fischer.com

Global support for your application
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Kundenservice

SERVICE

A reliable partner for the entire life of your device

Service

 

Correct  
measuring  
equipment 

Regular  
recertification  

calibration  
standards

Investigation,  
creation &  

installation  
measurement

Rental &  
replacement 
equipment

Expert  
commissioning

Quick help 
through

Fischer service

Employee 
training

Maintenance & 
inspection  
agreement

Calibration  
measurement 

task with certified 
standards

Regular  
monitoring of 

measuring  
equipment

At Fischer, the customer 
relationship does not end 
with the sale of the device 
– it begins then.
Paul Comer, Technical Director at Graphic Plc, GB

All-round worry-free package with maximum flexibility  
For over 70 years, we have been supporting our cus-
tomers with outstanding products and unique services. 
We attach just as much importance to fast and reliable 
service as we do to the quality of our products. As part of 
our 360° support, our service experts will assist you with 
the commissioning, inspection, and maintenance of your 
device. With our product trainings, we teach you how to 
use your measurement system. 

Your advantages of regular inspections 
To ensure that your devices stay with you over a long 
period of time and provide reliable measured values, 
we recommend regular inspections – ideally at annual 
intervals. All inspections are carried out by our trained 
and experienced service personnel. Thanks to our global 
support network, we are flexibly available in your area 
and provide individual advice and support on site with 
fast response times. 

Through regular inspections, you extend not only the 
life of your device but also keep your downtimes to a 
minimum. We plan inspection times together with you at 
an early stage and coordinate them with your production 
schedule. The same applies to our spare parts: We only 
use original parts of the highest quality. 

There for you in every respect

	∙ Telephone hotline and remote support

	∙ On-site service in 21 countries and in your 
national language

	∙ Individual product trainings

	∙ Customized inspection contracts

	∙ Recertification and calibration service for reli-
able measurement results

	∙ Individual task programming

	∙ Provision of rental equipment on request*

Do you need technically sound advice? 
Then contact us!  
sales@helmut-fischer.com

* Only for selected devices and in selected subsidiaries.
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We can only recommend  
Fischer instruments for quality 
assurance of surfaces. We have 
been more than satisfied with the 
measuring devices and the com-
petent advice over many years. 

Tomasz Suchcicki, Quality Manager, Aalberts 
Surface Technologies GmbH, DE



Global Sales, Application and Service

You can find us in:
AMERICA | EUROPE | AFRICA | MIDDLE EAST | ASIA & PACIFIC

Subsidiaries 

Authorized distributors 

Made in Germany! Our measuring devices and software as well as all accessories are  
developed, produced, and continuously optimized in-house – always with the goal to 
make our customer’s world measurably easier. 

Our experienced staff will be happy to advise you on site and in your  
national language. Please find your personal contact at 
www.helmut-fischer.com

Discover Helmut Fischer Global on social media! 10
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