
Customers are demanding ever higher quality standards
The test process suitability according to VDA Volume 5 is now established. The Volkswa-
gen Group (VW, Audi, Seat, Skoda ...) changed its guideline years ago, the Daimler
guidelines are aligned with the current edition of VDA 5 and BMW has also adapted the
group standard. However, this also means that the demands on the quality of industrial
coatings are becoming ever higher. The test equipment used and their measurement re-
sults usually determine the quality of the product directly. Regular calibration of the coa-

Measurement processes are subject to a variety of influencing factors that lead to
measurement uncertainties. VDA Volume 5 provides a practicable procedure for
estimating measurement discrepancies as required by standards and guidelines.
The VDA names typical influencing variables to be examined, but requires the user to
ensure that no relevant variables are neglected.

OptiSense supports the coating companies in this process: With the “recalibration”,
the sensor manufacturer from Haltern ensures that its coating thickness measuring
devices comply with the demanding VDA 5. The coating companies benefit from reater
process reliability thanks to this service and thus increase the quality of their products.

Over 25 years of experience in measurement technology
make OptiSense the ideal calibration service provider:

OptiSense offers a new re-calibration service
in accordance with VDA 5
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Increasing quality requirements
and strict guidelines in the coating
industry mean higher
requirements that can only be met
with the most precise measure-
ment technology.

The recalibration of the measuring
system makes a crucial
contribution to this.
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ting thickness measuring systems is therefore an important part of quality assurance.
However, the measurement process suitability certificates required by the standards and
guidelines are a challenge for companies.

Affecting factors on the measuring system
The herringbone diagram shows the multitude of factors affecting on a measurement
result. VDA 5 divides all the affecting factors of a measurement process into two groups:
On the one hand, people, measurement objects, evaluation methods and the environment
play an important role. The second group contains all influencing factors that can be
assigned to the measuring system. These are the uncertainties due to the standard, the
mounting device, the measuring equipment and the measuring method.

This can be used to estimate whether the coating thickness measuring system is even an
option. The components influencing the measurement process are evaluated with standard
uncertainties μ and presented in an uncertainty budget, for the completeness of which the
user is responsible. So the subject is complex.

Measurement system suitability according to VDA 5
In order to avoid misinterpretations, the recorded measured values must reflect the actual
situation with sufficient certainty, in other words: the measuring systems must be suitable
for the respective application. The measured layer thickness values ultimately determine
the acceptance of products and must therefore be absolutely reliable and quantify the
desired coating quality with sufficient accuracy. The calibration of measuring devices
makes a significant contribution to this, because the calibration of the measuring systems
ensures quality and avoid rejects, rework or claims for compensation.

Important
influences on the
uncertainty
of measurement
results
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For this reason, all measuring devices that are used for quality-related tasks must be
calibrated at certain intervals. This is absolutely necessary because even the smallest
measurement errors can have drastic effects on the reliability of production processes
or the quality of products.

Calibration means more precision and more reliability
Calibration describes the comparison of the measured value of a device with the
measured value of a reference device (also called reference standard) under specially
defined conditions. Further important aspects of the calibration are the documentation
of the determined deviation between the examined measuring device and the
reference standard and the calculation of the resulting measurement uncertainty.
These values are recorded in the calibration certificate.

Re-calibration service for maximum measurement
reliability for a complete measuring system lifetime
In order to be able to determine the expanded measure-
ment uncertainty in the sense of VDA 5 in a practicable way
directly in manufacturing or production, OptiSense offers
the recalibration service. This ensures highly accurate
measured values over the entire life cycle of the measuring
system. For this purpose, the measurement process is first
described together with the customer. Here it is important
to record the relevant parameters such as material, coating,
substrate, roughness and desired layer thickness tolerances.
OptiSense then produces the so-called reference master.
These are paint samples attached to a test body that are
provided with exactly the same coating that is also used in
production. If no samples are available, these will be prepared
together with the customer. With their original coating on
the original substrate in 15% increments of the layer thick-
ness range, the reference samples cover the photothermal
standard according to type 3 for calibrations as much as
possible.

The determination of the measurement uncertainty
Now it's time to do the actual measurement; The eddy
current method is used as a reference. First it is checked
whether the resolution of the measuring device is less than
5% of the tolerance. If the resolution is not sufficient, this
leads to an underestimated scatter and thus no meaningful
assessment is possible. To determine the expanded

Little story about test process suitability

A brief history of test process suitability Over
the years, different approaches have emerged
to prove the suitability of a test process.
Certainly the most comprehensive procedure is
described in the GUM (Guide to Expression of
Uncertainty in Measurement). Simplified and
therefore more practice-relevant procedures
are based on this GUM.

The first guidelines for test process capability
studies were published by GM and Ford at the
end of the 1980s, followed by BOSCH in
Germany. In the 1990s, the now widely used
guide MSA (Measurement System Analysis) was
created in the USA. It results from the quality
problems of the suppliers for the American
automotive industry and is still used today as
the basis for many company guidelines.

As the European counterpart to the MSA, the
VDA (Association of the German Automobile
Industry) published volume 5 of test process
suitability. Based on the VDA volume, the ISO
(International Standard Organization) publishes
the ISO 22515-7 Capability of Measurement
Processes standard.

VDA Volume 5 and ISO 22515-7 are based on
the GUM and provide practical assistance
on how the measurement uncertainty can be
determined for the respective test processes.
The suitability of a test process is assessed
based on the ratio of measurement uncertainty
to a given specification.



measurement uncertainty of the measuring system, repeat measurements on the
reference samples are recommended. Each OptiSense sensor measures each individual
reference sample 10 times in a fixed mounting device. From this, the layer thickness
and the scatter of the measuring device or the systematic measurement deviation are
determined. Supplemented by the uncertainty of the standard, the suitability parameter
can now be calculated.

The final evaluation of the review calibration shows whether the measuring system lies
within the required tolerances and is therefore suitable for measuring a process just as
reliably as in the previous delivery condition.

More service and more measurement certainty increase product quality
With the recalibration service, OptiSense guarantees the regular calibration of the
measuring systems, which form the core of all test equipment management. The
coating companies benefit from this excellent service because they obtain higher
reliability and increase the quality of the products and thus the satisfaction of
your customers. More information at www.optisense.com
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Based on the
comparison between
the suitability
parameter and a
specified limit value,
the respective
suitability of the
measuring system can
be determined


