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Calibration Services
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TR

Mass Calibration
1 mg – 1000 kg 

Solid Density and Volume Calibration 
1 g – 50 kg



Second Phase of Dissemination
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All NMIs would need 
to reduce the mass 

value of NPK by 
7 µg!

In the Certificates it is recommended to state:
“The calibration results stated in this certificate are based on the 
Consensus Value of the kilogram commencing 1st March 2023” 

1

2023
March

UME adapted the recommendation

2nd Key Comparison: 

2nd CV



CMCs in Mass Calibration
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Value CMC Expanded Uncertainty
CMC

Multiplier to 
Class E1 MPE 

1 mg – 100 mg 0.8 µg – 1.6 µg 1/4  – 1/3 

100 mg – 1 g 1.6 µg – 2.4 µg 1/3 – 1/4

1 g – 10 g 2.4 µg – 8 µg 1/3 – 1/3

10 g  – 100 g 8 µg – 12 µg 1/3 – 1/4

100 g – 1 kg 12 µg – 100 µg 1/4 – 1/5

1 kg – 10 kg 100 µg – 5 mg 1/5 - 1

Value CMC Expanded Uncertainty
CMC

Multiplier to 
Class E2 MPE 

10 kg – 100 kg 5 mg – 150 mg 1/3 - 1

100 kg – 500 kg 150 mg – 2 g 1 - 3

Needs to be 
improved



CMCs in  Solid Volume Calibration
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Artefact Value CMC Expanded Uncertainty
CMC

1 g – 20 g 0.125 cm3 – 2.5 cm3 0.5 mm3 – 0.6 mm3

20 g – 100 g 2.5 cm3 – 12.5 cm3 0.6 mm3 – 0.8 mm3

100 g – 1 kg 12.5 cm3 – 125 cm3 0.8 mm3 – 5 mm3

Needs to be 
extended for
2 kg  - 50 kg



Ongoing Mass Comparison
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Pilot Laboratory
TUBITAK UME

NPL 

DFM 

PTB 

INRIM 

Steering Committee

CEM

5 kg, 100 g, 10 g, 5 g, 500 mg

Transfer Standards

Linking laboratories: 
CEM, INRIM, METAS and PTB

CCM.M
-K7

Draft A – Expected in August 



Planned/Required Mass Comparisons
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Pilot Laboratory
NRC

Transfer Standards
100 mg, 2 g, 20 g, 500 g, 10 kg

Pilot Laboratory
NPL

Transfer Standards
100 g, 500 g, 1 kg



Ongoing Solid Density Comparison
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Pilot Laboratory
PTB

INRIM 

Co-pilot Laboratories

CENAM

1 kg Si-Sphere

Transfer Standard

Measurement Period: 
29/11/2023
20/12/2023

Results Sent:
22/02/2024



Planned/Required Density Comparisons
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Pilot Laboratory
NMIJ

Transfer Standards
1 kg, 200 g, 20 g

2 kg – 50 kg Volume Comparator



Virtual Mass Comparison
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Pilot: 

Participants:

will be presented at

Results are submitted Analyzed by digital expert Digitally Reported

Virtual Mass 



BIPM-TUBITAK UME Project Placements
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Tanzania Bureau of Standard National Metrology Laboratory of the Philippines



PRT_DIT_DGTR_APP87
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Coordinator: 

Participants:  

digital units

quantity
models

smart 
standards

uncertainty

Title: An Interoperable Quality Infrastructure for Automated Interlaboratory
Comparison 



PRT_DIT_DGTR_APP87

16-18.04.2024, Radom, Poland

Total number of key and supplementary comparisons are given by organization. 
Given in blue is the number of KCs and in orange is the number of SCs

Number of 
comparisons 

organized within 
EURAMET is in the 

second rank!

https://www.bipm.org/kcdb/comparison/statistics/more

Number of piloted key comparisons within EURAMET by country. 

Emerging NMIs have little 
experience in piloting!

Workload on the big NMIs 
in piloting can be shifted to 

the growing NMIs. 

https://www.bipm.org/kcdb/comparison/statistics/more


PRT_DIT_DGTR_APP87
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Currently not reported in 
machine readable format

Do not worry!
I will do it!

requires sophisticated 
background in
statistical analysis & 
programming 

Role of the Pilot: 



PRT_DIT_DGTR_APP45
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Title: Digital workflows, technical frameworks and e-services  
for digital reports in metrology

Coordinator: 

Data processing chain for machine-readable digital reports

Participants: 

Data 
Collection

Data 
Preprocessing Data Input Data Analysis Reporting Data Storage



National Workshop
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The Past, Present and Future of Mass Metrology

20

2024
May



Conclusion
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We started our journey in Digital Transformation



Thank you for 
your attention

www.radwag.com


