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Agenda
• 9:00 Velkommen

• 9:00 – 9:30 Projekt overview

• 9:30 – 10:00 Præsentation af Work Package 1 og 2

• 10:00 – 10:10 Kort Pause

• 10:10 – 10:45 Hvordan er den praktiske udførsel

• 10:45 – 11:00 Introduktion til regneark

• 11:00 – 11:10 Kort Pause

• 11:10 – 11:30 Vores erfaringer med vores egne maskiner

• 11:30 – 12:00 Spørgsmål og snak



Deltagelse i projekt omkring nye standarder for beregning af 
måleusikkerhed på KMM

Måleusikkerhed for CMM



JRP 11 EUCoM

Standards for the evaluation of the uncertainty of coordinate
measurements in industry

▪ Start date: 01 May 2018

▪ End date: 01 May 2021 – nu ved udgangen af 2021

▪ Duration: 36 months (oprindeligt)

▪ Coordinator: Alessandro Balsamo (INRIM - Italy)
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IK4-TEKNIKER - Spanien

NMIJ - Japan



Overview

The project aims to deliver two methods for evaluating the 
uncertainty of coordinate measurements. These methods will be 
suitable for inclusion in international standards and applicable to common 
cases in industry. Correct evaluation of uncertainty during inspections is 
necessary to avoid false decisions such as accepting nonconforming parts. 
The most popular technique for dimensional inspection in industry is 
coordinate measurement. Recognized and viable methods for uncertainty 
evaluation will improve quality assurance and impact positively the 
European manufacturing sector.



Objectives

The overall objective of the project is to develop viable methods for evaluating the measurement uncertainty in
coordinate measurement in industry to support the competent standardization body (ISO/TC213/WG10) in further
development of related standards (in the ISO 15530 series).

The specific objectives of the project are:

1. To develop traceable and standardized methods for evaluating the uncertainty of coordinate measurement a posteriori
using type A evaluation.

2. To develop a simplified and validated method for predicting the uncertainty of coordinate measurements a priori using
type B evaluation (i.e. expert judgement).

3. To demonstrate the validity of existing methods and those from objectives 1 & 2 in industrial conditions and
evaluate their consistency and accuracy against the Guide to the Expression of Uncertainty in Measurement (GUM) and
its supplements.

4. To contribute to revisions of the EN ISO 15530 and the EN ISO 14253-2 by providing the necessary data,
methods, guidelines and recommendations, in a form that can be incorporated into the standards at the earliest
opportunity. In addition, to collaborate with the technical committees CEN/TC290 and ISO/TC213/WG10 and the users of
the standards they develop to ensure that the outputs of the project are aligned with their needs and recommendations
for incorporation of this information into future standards at the earliest opportunity. To promote early dissemination of
the developed methods to industry.



WP summary

WP No Work Package Title Active Partners (WP leader in bold)

WP1 A posteriori (type A) methods INRIM, PTB, NPL, CMI, GUM, UNIPD, ATH, AIST

WP2 A priori (type B) methods INRIM, PTB, NPL, GUM, UNIPD, ATH

WP3 Experimental validation of methods
INRIM, PTB, NPL, TUBITAK, CMI, DTI, Mettrosert, GUM, 

TEKNIKER, UNIPD, ATH, AIST

WP4 Creating impact
INRIM, PTB, NPL, TUBITAK, CMI, DTI, Mettrosert, GUM, 

TEKNIKER, UNIPD, ATH, AIST

WP5 Management and coordination
INRIM, PTB, NPL, TUBITAK, CMI, DTI, Mettrosert, GUM, 

TEKNIKER, UNIPD, ATH, AIST



Hvad har vi lavet.

▪ Deltaget i et Kick-off møde i Torino, Italien

▪ Afholdt en workshop den 20. sep. 2018 i Tåstrup med Professor Alistair 
Forbes for at give vores besyv med.

▪ Vi afholder næste møde en 7. maj 2019 hvor vi informere om projektet 
og hvordan 3D printere understøtter 3-koordinatmåling

▪ Næste møde er 5. marts 2019 i Prag



Hvad vil vi lave.

▪ Vi forventer at procedurerne er klar og vi har en tidsplan for 
målingerne

▪ Vi afholder næste møde en 7. maj 2019 hvor vi informere om projektet 
og hvordan 3D printere understøtter 3-koordinatmåling





Metode „A forudsig usikkerheden“

MPE 2 + 2𝐿

°C

2,2 𝜇𝑚 2,8 𝜇𝑚 2,9 𝜇𝑚 3,4 𝜇𝑚

Simpelt emme – 1 tast



MPE 2 + 2𝐿

°C

2,2 𝜇𝑚 2,8 𝜇𝑚 2,9 𝜇𝑚 3,4 𝜇𝑚

Metode „A forudsig usikkerheden“

Lidt mere komplekst + flere taster



MPE 2 + 2𝐿

°C

2,2 𝜇𝑚 2,8 𝜇𝑚 2,9 𝜇𝑚 3,4 𝜇𝑚

+ noget temperatur

Metode „A forudsig usikkerheden“



Metoda „A priori“

MPE 2 + 2𝐿

°C

2,2 𝜇𝑚 2,8 𝜇𝑚 2,9 𝜇𝑚 3,4 𝜇𝑚

Høj kompleksiset + flere retninger og niveauer



Måleemner



COMPONENTI PRISMATICI

Connecting Rod
Multi Feature Check

COMPONENTI FREEFORM

Hyperbolic Paraboloid gear

1
7



PTB Multi feature check 

Home Position X Rotation Y Rotation Z Rotation
1
8



• Hvad tages med i forberegningerne

Grundfomel 𝒚 =
1

𝑛1 ⋅ 𝑛2
⋅

𝑗=1

𝑛2



𝑖=1

𝑛1
𝑖𝑗
𝑦

Med bidrag 𝑈 = 𝑘 ⋅ 𝐸𝐿
2 + 𝐸𝐷

2 + 𝐸𝑃𝑟𝑏𝐿𝑜𝑐
2 +

𝑢𝑟𝑒𝑝
2

𝑛1
+
𝑢𝑔𝑒𝑜
2

𝑛2
+ 𝑢𝑔𝑒𝑜×𝑑𝑖𝑠𝑡

2 + 𝑢𝐿
2 + 𝑢𝐷

2 + 𝑢𝑃𝑟𝑏𝐿𝑜𝑐
2 + 𝑢𝑡𝑒𝑚𝑝

2

Taken into account by the U contributors

Sources of error 𝑢𝑟𝑒𝑝
𝑢𝑔𝑒𝑜

𝑢𝑔𝑒𝑜×𝑑𝑖𝑠𝑡

𝐸𝐿 , 𝑢𝐿
𝐸𝐷 , 𝑢𝐷

𝐸𝑃𝑟𝑏𝐿𝑜𝑐, 𝑢𝑃𝑟𝑏𝐿𝑜𝑐
𝑢𝑡𝑒𝑚𝑝

Point-to-point repeatability

Resolution

Dirt on surface and roughness

Geometry errors of the CMM

Relative probe tip location

Probe tip directional characteristic

Probe tip diameter uncertainty

Under-sampling of surfaces

Artefact alignment

Temperature gradient variation, drift

Clamping, handling

Temp. correction of CMM

Temp. correction of artefact



Regneark

• Et for alm emnegeometri

• Et for friformsgeometri



Friformsgeometri

  
52 probing points disposition Scanning probing strategy 

 







Standard geometri

    
Fig. 1 Multi feature Check main geometrical features 

    
Home position Rx Ry Rz 

 








