
CONCLUSIONS

The results of the comparison are satisfactory. The three institutes are compatible with a coverage factor k = 2 in all the calibration 
points and in the case of aluminium and zinc they are even compatible for a coverage factor k = 1.

This comparison is already approved and published
(Metrologia, Volume 56, Number 1A https://iopscience.iop.org/article/10.1088/0026-1394/56/1A/03002/meta). 

INTRODUCTION

The key and supplementary comparisons between National Metrology Institutes (NMIs) is a fundamental tool for the establishment of 
the Calibration and Measurement Capabilities (CMCs) in the NMIs and they contributes in a definitive way to the homogenization and 
robustness of the world measurements. In this context, the National Metrology Institutes from the Republic of Macedonia (BoM) and Chile 
(CESMEC - LCPNT) agreed with the Spanish Metrology Centre (CEM) about the organization of a comparison on the calibration of noble 
metal thermocouples up to 1100 ºC. The comparison was coordinated and evaluated by CEM that also provided a type R thermocouple 
to be compared and provided the comparison reference value.
 
The objective of this comparison was to establish the degree of equivalence in the calibration of thermocouples in fixed points and/or 
by comparison from 419.527 ºC (freezing point of zinc) up to 1084.62 ºC (fixed point of Cooper). The measurements of this comparison 
were performed from March 2016 to June 2017 and last participant report was received on December 2017.  

This comparison was registered in the BIPM Key Comparison data base as Euramet T.S5 and it was considered as a Euramet project with 
the number 1392. 

ANALYSIS

The reference value of the comparison has been calculated by the mean of the initial and final CEM calibrations results at each calibration 
point.

The uncertainty of the difference between the result of each participant and the corresponding reference value was estimated according 
to the following equation:

MEASUREMENTS

Transfer standard: 
type R thermocouple
constructed by CEMSchedule

Uncertainties

CEM

BoM CESMEC

C/ del Alfar, 2. 28760 Tres Cantos, Madrid    Tel. (+34) 918 074 700   Fax (+34) 918 074 807

cem@cem.es    www.cem.es

Comparison of the calibration of noble metal thermocouples 
up to 1100 ºC. BoM, CEM and CESMEC-LCPNT

C. García Izquierdo1,  J.C. Soto2, O.Petrusova3, D. Del Campo1
  

1 Centro Español de Metrologia, Tres Cantos, Spain
2CESMEC-LCPNT, Santiago de Chile, Chile,

3BoM, FYR Macedonia BoM, FYR, Skopje, Macedonia
mcgarciaiz@cem.es


