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PROCEDURES OF THE
INTERLABORATORY COMPARISON FOR
THE FREIGHT WAGON STATIONARY
BRAKE TEST
Abstract: Interlaboratory comparison enables the
maintenance of accredited laboratories work quality
and its improvements, as well as the verification of their
methods. For the interlaboratory comparison to
succeed, it is of great importance to develop the
laboratory test procedures and processes, as well as the
results monitoring. It is particularly difficult to
establish the appropriate procedures and to define the
reference values in case of complex technical systems
such as the freight wagon, where each product is being
separately tested. In that case, the interlaboratory
comparison has to be done with one subject tested
simultaneously by a group of laboratories. As for
example, in this paper you can find the detailed
description of the procedure that was developed in
order to conduct the interlaboratory comparison of the
freight wagon stationary brake test. It is especially
emphasized the defining of test process and reference
value.
Keywords: Interlaboratory comparison, freight wagon,
brake testing

1. INTRODUCTION
Interlaboratory
comparison
is
mandatory
proficiency
testing
for
laboratories accredited in accordance with
ISO/IEC 17025:2005, [1]. ISO/IEC Guide
43:1997, [2, 3] defined interlaboratory
comparison as organization, performing
and evaluating the testing for same or
similar test objects using two or more
laboratories,
according
previously
determined conditions.
Proficiency testing has become an
essential aspect of laboratory practice in all
areas of testing, calibration and inspection,
[4] Proficiency testing schemes vary

according to the needs of the sector in
which they are used, the nature of the
proficiency test items, the methods in use
and the number of participants. However,
in their simplest form, most proficiency
testing schemes possess the common
feature of comparison of results obtained
by one laboratory with those obtained by
one or more different laboratories. The
nature of the test or measurement
performed in proficiency testing schemes
governs the method of comparing
performance. There are three basic types
of laboratory examinations: quantitative,
qualitative and interpretive:
- The results of a quantitative
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measurement are numerical and are
reported on an interval or a ratio scale.
Tests for quantitative measurement may
vary in their precision, trueness, analytical
sensitivity, and specificity. In quantitative
proficiency testing schemes, numerical
results are usually analyzed statistically.
- The results of qualitative tests are
descriptive and reported on a categorical or
ordinal scale, e.g. identity of microorganisms, or by identification of the
presence of a specific measuring (such as a
drug or a grading of a characteristic).
Assessment of performance by statistical
analysis may not be appropriate for
qualitative examinations.
- In interpretive tests, the “proficiency
testing item” is a test result (e.g. a
descriptive morphology statement), a set of
data (e.g. to determine a calibration line)
or other set of information (e.g. a case
study), concerning an interpretative feature
of the participant's competence.
Other proficiency testing schemes
have additional features depending on their
objective, as outlined in ISO/IEC
17043:2010, [4]. These schemes may be
“single occasion” and performed once, or
“continuous” and performed at regular
intervals:
1. Sequential participation schemes
Sequential participation schemes
(sometimes known as measurement
comparison
schemes)
involve
the
proficiency test item being circulated
successively from one participant to the
next (i.e. sequential participation), or
occasionally circulated back to the
proficiency
testing
provider
for
rechecking.
2. Simultaneous participation schemes
Simultaneous
participation
proficiency testing schemes usually
involve randomly selected sub-samples
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from a source of material being distributed
simultaneously
to
participants
for
concurrent testing. In some schemes,
participants are required to take samples,
which are then considered to be he
proficiency test items for analysis. After
completion of the testing, the results are
returned to the proficiency testing provider
and compared with the assigned value(s) to
give an indication of the performance of
the individual participants and the group as
a whole.
3. External quality assessment (EQA)
programs
EQA programs (such as those
provided
for
laboratory
medicine
examinations) offer a variety of
interlaboratory comparison schemes based
on this traditional proficiency testing
model, but with broader application of the
schemes described in [4]. Many EQA
programs are designed to provide insight
into the complete path of workflow of the
laboratory, and not just the testing
processes. Most EQA programs are
continuous schemes that include long term
follow-up of laboratory performance. A
typical feature of EQA programs is to
provide education to participants and
promote quality improvement. Advisory
and educational comments comprise part
of the report returned to participants to
achieve this aim.
Some
EQA
programs
assess
performance of pre-analytical and postanalytical phases of testing, as well as the
analytical phase. In such EQA programs,
the nature of the proficiency test item may
differ significantly from that used in
traditional proficiency testing schemes.
The “proficiency test item” may be a
questionnaire or case study circulated by
the EQA provider to each participant for
return of specific answers. Alternatively,
pre-analytical information may accompany
the proficiency test item, requiring the
participant to select an appropriate
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approach to testing or interpretation of
results, and not just to perform the test. In
“sample review” schemes, participants
may be required to provide the
“proficiency test items” to the EQA
provider (see [4]). This may take the form
of a processed specimen or sample (e.g.
stained slide or fixed tissue), laboratory
data (e.g. test results, laboratory reports or
quality assurance/control records) or
documentation (e.g. procedures or method
verification criteria).

2. DEFINING PROCEDURES OF
THE INTERLABORATORY
COMPARISON
Stated test techniques for determining
the laboratories competence using
interlaboratory comparison are hardly
applicable or it is impossible to apply
during the testing of complex technical
system such as a freight wagon.

Figure 1 – Schematic diagram for a freight wagon stationary brake test
In that sense (goal) the Laboratory for
- Braking time and release time,
railway vehicles testing of Institute Kirilo
- Reduction pressure required to
obtain full application,
Savić has developed the procedure of
interlaboratory comparison for stationary
- Main brake pipe and cylinder
tightness.
brake test method according TSI
2006/861/EC, [5], and UIC 547, [6], for
Brake system of freight wagon is very
the following measurements:
complex. Figure 1. shows the schematic
diagram of the simplest brake system
- Maximum pressure in the brake
cylinder,
design of the freight wagon. It shows that
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braking process, along with device for
braking management (test device), is
affected with braking system devices
(distributor, brake cylinder, brake rod
adjuster). Since the test conditions for
these devices are defined by their technical
requirements and has to be within a
specific field of tolerance, it means that in
case of interlaboratory comparison, the test
subject has to be one wagon (in order to
obtain the valid results).
The braking test process is controlled
with test device which can be manual or
automatic. So far, for the stationary brake
test has been used the manual devices with
drivers brake valve as the command
device. The big disadvantage of such
systems is that it depends of human factor
(man controlling the device). For that
reason, recently we have seen the
development of automatic test devices.
In December 2009, The International
Union of Railways has issued UIC 543-1
Leaflet, [7] in which are defined the
minimum technical requirements for the
automatic brake test device, [8].
Depending of test device type (control
mode) there are two possible ways of
conducting the interlaboratory comparison
during stationary brake test:
1. In case of using the automatic test
device, laboratory participants measure
successively (one at the time at the same
vehicle).
2. In case of using the manual test
device, laboratory participants can do the
measuring simultaneously.

wagon with manual test device. According
the schematic diagram shown on figure 2,
participating laboratories were measuring
simultaneously during the braking process.
This is achieved by connecting the
equipment at the same time using a threeway cock installed at main pipe and brake
cylinder, fig. 3 and fig. 4. In this way both
participants have the same conditions in
managing the braking process (through the
drivers brake valve managed by one
operator) and simultaneous measuring.

3. EXAMPLE OF
INTERLABORATORY
COMPARISON OF TWO
LABORATORIES – STATIONARY
BRAKE TEST

Figure 4 – Taking signals for air pressure
in brake cylinder

Interlaboratory
comparison
for
railway vehicle braking process has been
carried out by two laboratories on the
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Figure 3 – Taking signals for main pipe
air pressure

Laboratories carried out the tests by
standard procedures defined for accredited
methods:
- Full application – measuring of
maximum brake cylinder pressure
value and pressure dropping in main
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No

Sequental

Simultaneous

Produce/procure
test items
or artefacts

Produce/procure
test items

Determinate
assigned value and
its uncertainty

Determinate
assigned value and
its uncertainty

Distribute to first
participant

Distribute test items
to participants

Have participant
return item or send
to next participant

Receive results and
method information
from participants

Review participant
results and
uncertainty

Compare
participant results
and method
information with
acceptable range

Mean value

3,68
3,70
3,68
3.69
1
3,70
3,67
3.74
3.74
3.71
3.73
2
3.74
3.74
Assigned value
Reproducibility standard
deviation
extended measurement
uncertainty (k=2)

Z - result

Test device is
automatically

Standard
deviation

Yes

Full application test
Maximum pressure in brake cylinder
[bar]

Laboratory

Interlaboratory comparison
stationary brake test according
p. 3.1 UIC547 and p. 6.3.2.1.TSI
2006/861/EC

calculated, and also the extended
measurement uncertainty which comes as
result from interlaboratory comparison.
Assigned value is obtained from the
agreement, as a mean value from all the
measured values taken from participating
laboratories.

Repetitions

-

pipe installation in order to reach
maximum brake cylinder pressure
(according UIC547, [6] and TSI
2006/861/EC, [5])
Test
with
emergency
brake
application – times measuring for
brake
application
and
release
(according UIC547, [6] and TSI
2006/861/EC, [5]).

0.013

-0.71

0.013

0.71
3.71 bar
0.034
0,006 bar

Table 1- Maximum pressure in the brake
cylinder
As an example, in table 1 is given the
result of interlaboratory comparison for
one of the values that has been measured.

4. CONCLUSION
Prodece reports and Issuse
advlsory / educational
comments

Figure 2 –Interlaboratory comparison
schema for the freight wagon stationary
brake test
Laboratory skills evaluation has been
done using the Z-result, [2, 3].
Reproducibility standard deviation is

This paper shows the importance of
developing
new
interlaboratory
comparison schemes in case of complex
technical systems, such as the freight
wagon, where each product is being
separately tested.
The interlaboratory comparison described
in this paper enables the maintenance of
accredited laboratories and the verification
of their methods.
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