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Este certificado se expide de acuerdo con las condiciones de la acreditación concedida por ENAC, que ha comprobado las 

capacidades de medida del laboratorio y su trazabilidad a patrones nacionales o internacionales. Este certificado no podrá ser 

reproducido parcialmente sin la aprobación por escrito del laboratorio que lo emite y de ENAC. 

ENAC es firmante del Acuerdo de Reconocimiento Mutuo (MLA) de calibración de European Cooperation for Accreditation (EA) y 

de International Laboratory Accreditation Cooperation (ILAC). 

 

This certificate is issued in accordance with the conditions of accreditation granted by ENAC which has assessed the 

measurements capability of the laboratory and its traceability to national or international standards. This certificate may not be 

partially reproduced, except with the prior written permission of the issuing laboratory and ENAC. 

ENAC is one of the signatories of the Multilateral Agreement of the European Cooperation for Accreditation (EA) and the 

International Laboratory Accreditation Cooperation (ILAC). 

 

  

Ingeniería y Servicios Metrología Tridimensional S.L. 
33203 Gijón Asturias 

España 
VAT No ESB33951526 
Tel.: +34 984 194 467 

www.ism3d.es 
info@ism3d.es 

 

 

OBJETO :  Dumbbell with random black and white pattern 
Item    
 
 

MARCA :      Trapet PE 
Mark 
 
 

MODELO : Dumbbell L125 D75 
Model  
 
 

IDENTIFICACIÓN :      10-2019 
Identification 
 
 

SOLICITANTE : PHOTOGAUGE 
Applicant        Chennai 600042 
       India 
 
 

FECHA/S DE CALIBRACIÓN : 17.3.2019 
Date/s of calibration 

 
 

Signatario/s autorizado/s  Fecha de emisión 
Authorized signatory/ies  Date of issue 

                                                                                                                                17.3.2019 
 

 

Dr.-Ing. Eugen Trapet 

Jefe de Laboratorio 
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Method 

The dumbbell (2-ball ball bar) was measured according to the procedure T 03-01 of ISM3D 

using a coordinate measuring machine (CMM). 

The dumbbell was measured by probing each ball with 29 equally distributed points on a 

hemisphere. The dumbbell was measured in 4 different orientations in the measuring 

volume of the CMM, with the dumbbell between each orientation rotated 90° around its axis 

so that the probing points lay in different but overlapping areas/hemispheres; these 

independent measurements were corrected for temperature and averaged in case of the 

measurands “length” and “diameter”.  In case of the measurand “form error”, the worst 

(biggest) range of radial deviations is reported as result. 

Linear scale factor and probe tip diameter were not corrected, as the above specified 

procedure does not require a correction.  

 

 
Coordinate system und alignment 
 

No coordinate system is required to state the results. 

Ball 1 is the one closest to the dot mark on the stem. 

 

 
Environmental conditions 
 

The reference temperature is 20ºC. All measured lengths are referred to 20ºC. The 

temperature of the environment was kept at 20.3ºC +/- 0.3K during the calibration. For the 

linear thermal expansion coefficient of the dumbbell length a value of  0.0000152  has been 

used, for the sphere diameters a value of 0.000022 1/K. The value is based on calculation 

from nominal values: steel shaft in aluminium spheres, 20 mm deep.  
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Uncertainty 
 

The uncertainty U (for k=2) of the center to center distance is U = 1.70 µm and of the 

diameters  U = 2.00 μm. The uncertainty of the deviations from the substitute (ideal form) 

Gaussian sphere is 1.80 μm (note: the uncertainty of the range of deviations is thus 2.55 

µm). 

This uncertainty of length and diameter are limited due to the form error of the object. They 

are bigger than the accredited scope of ISM3D. The analysis of the uncertainty of the 

deviations of form has been performed according to the Method of the Virtual CMM as 

described in procedure  T3-01 “Calibración de piezas patrón con MMC Virtual” and  T1-06 

“Calibración de los parámetros de la MMC Vitual”.  

The expanded uncertainty of the measurement results has been obtained by multiplying the 

standard uncertainty by the coverage factor k>2, due to the small number of 

measurements, which for a standard distribution of values results approximately in a 

probability of coverage of 95%. The standard uncertainty has been determined in 

accordance with A-4/02 M: 2013 and ILAC-P14.  

The uncertainties associated with the results correspond to the moment of the calibration, 

they don´t contain provisions for long term variations of the object. They are only valid for 

the object identified on the first page of this certificate. 

 

 

Results 

Center distance of the balls:                 123.84185 mm  

Diameter of ball 1 (near the white dot):  75.58414 mm   

Diameter of ball 2:                                  75.72714 mm    

Range of radial deviations from Gaussian Substitute Sphere of ball 1:    0.00996  mm    

Range of radial deviations from Gaussian Substitute Sphere of ball  2:   0.00971  mm 
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