





The correct weighing system and a proper maintenance schedule can ensure accuracy

By Steven Wise, Mettler-Toledo

FROM MEASURING raw ingredients to verify-
ing the final product packaging, industrial scales
play a critical role in the manufacturing process.
But how do you know that the scale used in your
process is the correct one and what the proper
maintenance schedule is for your application,
applicable regulations and location? The Good
Weighing Practice (GWP) methodology from
Mettler-Toledo, a global manufacturer of preci-
sion instruments for use in industrial applica-
tions, can help answer these questions.

MEASUREMENT UNCERTAINTY IN WEIGHING
GWP is based on the concept of measurement un-
certainty. Any measuring device, whether it’s a ruler,
a speedometer, or a scale, has some measurement un-
certainty associated with it. Uncertainty means that
no measurement is perfect, but is always distorted by
random errors and unknown systematic errors. It’s
expressed as an error associated with the weight (10
Ibs + 0.001 Ibs).

As with any measurement device, uncertainty
directly affects the accuracy of the reported value in a
weighing system (see Figure 1). The error is less signifi-
cant when you are weighing something large relative
to the capacity of the scale. However, as you attempt
to weigh something smaller and smaller on the scale,
the relative uncertainty becomes more and more
significant. At some point, the relative uncertainty is
so significant that you lose confidence in the reported
weight value.

For example, suppose you have a scale that’s ac-
curate to plus or minus 1 gram. At 10,000 grams (10

23

kg), this uncertainty represents one hundredth of one
percent (0.01%) of the weight. In many situations,
that uncertainty is small enough that it won’t affect
quality. Now suppose you're weighing a 10 gram
sample on this scale with an uncertainty + 1 gram.
Now the uncertainty represents a full 10% of the re-
ported weight. Your actual sample may be 10% larger
or 10% smaller than what this scale is reporting just
due to the uncertainty.

In the same way that you can’t use a standard 12-
inch ruler to measure the width of a human hair, you
cannot use a truck scale to weigh a feather accurately.

FACTORS AFFECTING UNCERTAINTY
The measurement uncertainty of a weighing system
is a combination of many factors. The readability,
sensitivity, repeatability, non-linearity and eccentric-
ity of the scale are all factors affecting measurement
uncertainty and are associated with the scale design.
The scale manufacturer can calculate the uncertainty
of the weighing system associated with these factors.
However, the environment in which the scale is
used also impacts the uncertainty of the weighing sys-
tem. The environment is unique to every scale instal-
lation and cannot be calculated at the time the scale is
manufactured. Significant impacts from the environ-
ment on weighing uncertainty can be attributed to
wind, dirt, dust, temperature fluctuations, vibrations
and operator errors among other factors. The only way
to calculate the measurement uncertainty associated
with the environment is to test the scale installed
in the environment using the appropriate tools and
methods.
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Figure 1. Relative uncertainty increases dramatically as the weight measured decreases.

IMPACTS OF UNCERTAINTY

The accuracy of a scale directly affects the quality

of the final product. Using the correct scale for the
application and maintaining it properly will ensure a
product’s quality.

The GWP methodology provides the necessary
information to make decisions about your weighing
system. First, when considering a new scale applica-
tion GWP will identify the suitable scale (or scales)
based on the items being measured and the required
accuracy.

Second, GWP considers the suitability of
the scale installed in the actual application and
environment. By testing the scale in place, the
weighing process is certified to meet the final
product quality requirements and the scales are
proven to be fit for their intended use. Verification
will also identify weighing installations that may
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not be suited for the particular application and
could affect quality.

Finally, testing in place will determine the proper
maintenance schedule for the weighing application
to help ensure the accuracy of the scale throughout
its lifetime. Following this evaluation, it's common to
find scales being maintained more often than neces-
sary. The result is extra downtime and cost that isn’t
needed to ensure accuracy. In other situations, scales
are being under-maintained resulting in questionable
results over time.

The scale is a key component in many operations.
Be sure that you have the correct weighing system for
your application and the best maintenance schedule
to ensure a long life of accurate results.

STEVEN WISE is Segment Market Manager for Mettler-Toledo.

He can be reached at Steve Wise@mt.com.
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