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TETRONOM 
A tool to reduce costs 

in the metrology 
department.
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Why do I need a tetronom?

• To determine that your coordinate measuring 
system is still within its specified accuracy range.

• To verify on regular intervals the measurement 
uncertainty of your system.

• To comply with the ISO 9000 standards.

• With one artefact several types of measuring 
systems can  be monitored (CMM’s, 
photogrammetric measuring systems, laser trackers 
and scanners).

• Prove to your clients that the measurement 
protocols you provide are reliable.

• To know when your measuring system has to be re-
calibrated.

• After a collision of the probe you can measure the 
accuracy deterioration.

• To have peace of mind!
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What is the tetronom?

The tetronom is a 3D 
artefact to verify the 
accuracy of coordinate 
measuring systems. It 
consists of 6 calibrated 
carbon fibre ball- bars with 
magnetic tips. The bars are 
interconnected by 4 high 
precision chromium-steel 
spheres. The structure 
forms a tetrahedron, 
therefore the name: 
tetronom.
The length between the 
centre points of the 
spheres is calibrated.
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Characteristics of the tetronom

• Assembly, verification and evaluation  takes 
only a few minutes.

• High repeatability of the measurements.

• The evaluation is fully traceable to national 
and international standards.

• Complies with ISO 10360 Part 2.

• Verification can be done in any environment 
(temperature control is not needed).

• Suitable for the majority of coordinate 
measurement systems (CMM’s, measurement 
arms, laser trackers, theodolites and 
photogrammetric systems).

• The tetronom ball-bars are temperature 
stable between 5° and 35°.

• Large selection of bar lengths. 
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Assembly of the tetronom.

The tetronom is easy to 
transport and is assembled 
within seconds.

The tetronom is then
placed on the 3-2-1 

holding points. 
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Measurement procedure.

With the CMM’s software the values of the centre point 
coordinates for each sphere are calculated. These values are 
transferred to the tetronom-Analyzer software for the 
evaluation of the CMM’s accuracy.

The tetronom is assembled on the CMM 
following a prescribed procedure. The centre 
points of the four spheres are determined by 
probing 12 to 16 points  from each sphere
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Evaluation report (example)

A
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Evaluation results

A Several artifacts can be managed with the tetronom-Analyzer software.

B Several coordinate measuring systems can be monitored and managed.

C Evaluating person with different access rights is recorded for the individual measurement.

D Time, date and location of the evaluation are recorded.

E Specified volumetric measurement uncertainty of the measuring system.

F Measured X-Y-Z coordinates with their deviations to the best fit approximations of the 
nominal values.

G Nominal and evaluation lengths of the individual tetronom bars and their deviations.

H Six of the main CMM parameters are calculated by the tetronom-Analyzer software: x, y 
and z linear scales as well as the three orthogonal axis angles.

I Summary of results: root mean square (RMS) deviations of the points and length values, 
which give the volumetric uncertainty of the evaluation.

J Graphical summary of the evaluation: green = OK, yellow = critical, red = out of spec. Graphical summary of the evaluation: green = OK, yellow = critical, red = out of spec. 
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The verification shows a 
significant deviation 

after a collision of the 
probe indicating that the 

CMM is out of 
specification.

Trend Analysis of Measurements

After the re-calibration of 
the CMM it is easy to 
demonstrate that the 

CMM is again within its 
accuracy range.

Regular evaluation of 
the measurement 

uncertainty of the CMM 
can show a trend, which 
helps scheduling the re-

calibration process 
before the machine is 

out of its specified 
accuracy range.
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Feasibility considerations

Without tetronom With tetronom
•Annual expenditure for calibration of each 
coordinate measuring machine:
approx. $ 2,500. - per annum per machine.

•Risks when the CMM is out of specification:

1. Parts within specification are rejected.
2. Faulty parts are sent to the customer.
3. Based on incorrect data wrong decisions are 
made, e.g. modification of a tool, etc.

•Consequences:
1. Higher manufacturing costs + lower 
productivity.
2. Claims by customer can be very expensive
(+ high consequential costs); loss of credibility 
with the customer or loss of future contracts due 
to client’s dissatisfaction.

• The calibration of the coordinate measuring 
system is done when it is necessary and not on 
a fixed schedule. Therefore, the calibration 
intervals can be extended reducing the running 
costs of the metrology department.

• As the verification of the CMM is done 
regularly, e.g. once a fortnight, the company 
has the confidence that the measurements are 
not distorted by an increased measurement 
uncertainty coming from out-of-specification 
equipment.

•The tetronom can be used for verification of 
completely different coordinate measuring 
devices (CMM, laser tracker, measuring arm, 
etc.) 
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Case Studies

Tetronom CFK 400 used to verify a 
production CMM at the start of 
each shift at BMW Motoren, Styer, 
Austria

Tetronom CFK 2000 used to 
verify the 1.6 x 2.5 x 6 m CMM 
of Witte Far East, Singapore
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