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Rezumat: Articolul, acceptat de Comitetul Stiintific al Conferintei Internationale CAFMET-2010, descrie o aplicatie
PC utilizata de Laboratorul Mase- INM la etalonarea greutatilor clasa E,... M (E; in cazul greutdtilor individuale,
folosind metoda substitutiei). Aplicatia “GOIML 2007 este usor de utilizat, este complexd si sigurd. Realizeazd
functiile necesare pentru calculul masei §i a incertitudinii greutdtilor, in concordanta cu OIML R 111, incluzand
analiza incertitudinii pentru optimizarea procesului de mdsurare. Aplicatia permite inregistrarea datelor, dialog
interactiv i tiparirea rezultatelor.
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Abstract: The paper, accepted by the Scientific Committee of the International Conference CAFMET-2010, describes
a PC application used by INM - Mass Laboratory for calibration of the weights class E; to Ms (E; for individual
weights, using substitution method). The application named “GOIML 2007 is friendly used, complex and safe. It
realizes the necessary functions for calculating the mass and uncertainty of the weights, according to the OIML R
111, including the uncertainty analysis to optimize the measurement process. The application allows data recording,

interactive dialog and results printing.
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1. INTRODUCERE

Articolul descrie o aplicatie PC utilizatd de
laboratorul Mase al Institutului National de
Metrologie pentru prelucrarea rezultatelor
obtinute la etalonarea greutatilor clasa E; ... M.

Aplicatia Excel realizeaza functiile necesare
pentru calculul masei §i a incertitudinii de
masurare pentru greutdti, in conformitate cu
Recomandarea OIML R 111, incluzand analiza
incertitudinii pentru optimizarea procesului de
masurare. Aplicatia permite, de asemenea,
inregistrarea  datelor,  dialog interactiv,
vizualizarea si tiprirea rezultatelor.

Pentru a proteja si salva inregistrarile stocate
electronic §i pentru a preveni accesul neautorizat
la aceste Inregistrari, aplicatia indeplineste
cerintele unei proceduri specifice, implementata
in laborator, in conformitate cu [1].

2. DESCRIEREA APLICATIEI

Aplicatia mentine o baza de date, incluzand
valorile inregistrate ale tuturor datelor utilizate,
avand o buna protectie mpotriva modificarilor
nedorite sau accidentale. Aplicatia principala
este insotita de o alta aplicatie independenta UP,
care este folositd pentru actualizarea datelor

1. INTRODUCTION

The paper describes a PC application for
processing results in calibration of the weights
class E; to M; used by the Mass Laboratory of
the National Institute of Metrology.

The Excel application realizes the necessary
functions for calculating the mass and
uncertainty of the weights, according to the
OIML R 111, including the uncertainty analysis
to optimize the measurement process. The
application also allows data recording, interactive
dialog, the visualization and the printing of the
results.

To protect and save the electronically stored
records and to prevent the unauthorized access to
these records, the application meets a specific
procedure, implemented in the laboratory,
according to [1].

2. DESCRIPTION OF THE APPLICATION

The application maintains a database
including the recorded values of all the data used,
having a good protection against unwanted or
accidental changes. The main application is
accompanied by another independent application
UP, which is used to upgrade the measurement



privind mijloacele de masurare (de la aplicatia
principala GOIML 2007).

2.1 Instalarea programului
Instalarea programului pe computer se

realizeazd, urmand aceiasi pasi ca la orice
instalare (Fig. 1).

instruments data (from the main application
GOIML 2007).

2.1 The installation of the program

The installation of the program on the
computer is done following the same steps as in
any other installation (Fig. 1).
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Fig. 1: Instalarea propriu-zisa a aplicatiei
Fig. 1: The installation of the application itself

De asemenea, sunt create “shortcut-uri” in
Program Files, Desktop si Taskbar. Dupa
instalare, programul nu ruleaza toate functiile,
(de exemplu, inregistrarile nu sunt salvate in
baza de date), in cazul in care nu este activat.
Pentru activare, ruleazd aplicatia "GOIML
ACTIVE 2007", care permite rularea completa a
aplicatiei (Fig. 2).

Enable automatic
GOIML 2007

Also shortcuts are created in the Program
Files, Desktop and Taskbar. After installation,
the program does not run all functions, (for
example the records are not saved in the
database) if is not activated. For activation, it
runs the application “ACTIVE GOIML 2007,
which allows running the complete application

(Fig. 2).

On GOIML 2007
Manual

Fig. 2: Activarea aplicatiei
Fig. 2: The activation of the application

2.2 Descrierea aplicatiei UP

Aplicatia UP  este utilizatd  pentru
actualizarea datelor mijloacelor de masurare (de
la aplicatia principald GOIML 2007). Printr-un
simplu click pot fi alese, pentru actualizare,
greutdtile etalon, balantele, sau echipamente
pentru determinarea densitatii aerului, Fig. 3.

2.2 Description of the application UP

The application UP is used for upgrading the
data for measuring instruments (from the main
application GOIML 2007). By a simple click it
can be chosen to update the standards weights,
weighing instruments or equipments for
determination of the air density, Fig. 3.
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Fig. 3: Actualizarea datelor mijloacelor de masurare
Fig. 3: The update of measurement instruments data

in fig. 4 este prezentati, ca exemplu,
actualizarea datelor pentru greutdtile etalon.
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As an example, in the Fig. 4 is presented the
update of standards weights data.
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Fig. 4: Actualizarea datelor pentru greutatile etalon
Fig. 4: Update of standards weights

2.3 Protectia datelor

Protectia datelor [1] in registrul de lucru

Excel este asigurati pe 3 nivele:

pentru

utilizator, pentru administrator si pentru autor:

* la primul nivel, utilizatorul are parola
pentru accesarea aplicatiei "GOIML 2007"
precum si pentru modificarea sau addugarea de
date (care nu intrd in calculul masei, de

2.3 The data protection

The protection of the data [1], in the Excel
workbook is assured at 3 levels: for the user, for
the administrator and for the author:

» at the first level, the user has the password
for access the application “GOIML 2007 and
for modifying or adding data (which do not enter
in the calculation of mass, for example the name



exemplu, numele operatorului sau al
producatorului de greutati).

Data, ora si numele persoanei care a facut
modificarile sunt automat inregistrate; aceste
informatii pot fi vizualizate in orice moment, in
fisierul de calcul.

* la nivelul al doilea, o parola este definita de
administrator pentru protectia aplicatiei UP,
care, la randul sau, necesita alte doud parole:

- pentru actualizarea datelor (de exemplu,
introducerea noilor valori pentru greutitile
etalon);

- transferul datelor actualizate catre aplicatia
"GOIML 2007".

in plus, al doilea nivel de protectie include
pe cel dintai.

* la nivelul al treilea, parolele care protejaza
aplicatia principala GOIML2007, aplicatia
individuala UP si codul VBA (Visual Basic for
Applications) sunt definite de autor, care are
acces total in aplicatie.

2.4 Structura aplicatiei

Fisierul principal de date este structurat pe
mai multe zone, care asigurd o rulare buna a
aplicatiei:

- zona DATE GENERALE, Fig. 5, contine
date privind comanda, operatorul care
efectueazd etalonarea, data inceperii si a
sfarsitului etalonarii.

of the operator or the manufacturer of the
weights).

The day, the hour and the name of the
person who has done the changes are
automatically registered; this information may
be visualized at any time in the computing file.

* at the second level, a password is defined
for the administrator to protect the UP
application, wich requires two passwords:

- to upgrade the data (for example the
introduction of new values for the standard
weights);

- to transfer the updated data to the
application “GOIML 2007”.

Additionally, the second level of protection
includes the first one.

* at the third level, the passwords protecting
the main application GOIML2007, the
individual application UP and the VBA code are
defined by the author, which has the total access
in the application.

2.4 The structure of the application

The main data file is structured on several

areas, which ensures an optimum running of the
application:
- GENERAL DATA area, Fig. 5, contains data
concerning the order, the operator which
performs the calibration, the starting and the
finishing time for the calibration.

‘] LoRee SEARCH IN DATABASE v l SAVE
& -

Order 7666 Thebegndata | .. . |3-nov-2008 Hotory

OPErator:l A Valcu The end data: "~ |3-nov-2009 S i

Fig. 5: Zona Date Generale
Fig. 5: General data area

- Zona DENSITATEA AERULUI, Fig. 6,
care contine date privind conditiile de mediu
(temperaturd, umiditate relativd, presiunea
aerului), impreuna cu numarul certificatului de
etalonare pentru fiecare parametru, calcul
densitatii aerului Si incertitudinea acesteia.

- AIR DENSITY area, Fig. 6, which
contains data concerning the environmental
conditions (temperature, relative humidity, air
pressure) together with the number of calibration
certificate for each parameter, air density
calculation and its associated uncertainty.

ENVIRONMENT CONDITIONS Emvironment conditions instrumests CE.Nr.:
t= 231°C Opws 10 THI sarla: 6362 (camera 5C-0 t 04.01-11997°2009
- - qu% 2 Omm i
p= 101394 Pa YOMO2C A30
Co= 500 ppm wCO2= 400 ppm Cppus 10 TCO seria: 6495 (camera SC-O|ESTIMAT

Pa= 1,986540 kgm® uo) = 9002501 kgm?

UPDATED on: dataliCOD  sSecewbas aer  TPL-40114

Fig. 6: Zona densitatii aerului
Fig. 6: Air density area



- Zona ETALOANE, Fig.
informatii cu privire la etaloane

7, care ne da
le folosite: clasa

de exactitate, numarul certificatului de etalonare,
date de actualizare precum si toate informatiile
necesare din certificatul de etalonare, folosite in

calculul masei (valoarea masei

conventionale si

densitatea etalonului, cu incertitudinile date).

- STANDARDS area, Fig. 7, which gives us
information on the standards used: accuracy
class, the number of calibration certificate, the
update data and all the necessary data from the
calibration certificate used in mass calculation
(conventional mass value and density of the
standard, with given uncertainties).

STANDARDS UPDATED on: data/CODE UPE-40114
Mo = Ue= Pr= Use =

E1 1 g Sartorius 90332784 =) g mg kg/m® mg
E12'gSartorius 90332784 N 1,000 006 0.0030 8023.0 0.0030
E1 1g Sartorius 90332784 Rk ) e o
E1 500 mg Sartorius 20332734 i HEE S TEDox citkated ORE Leionil
E1 200 mg Sartorius 90332734 d= sg [Al]= | U= Ug= Ug=
E1 200" mg Sartorius 90332734 div mg mg div
E1 100 mg Sartorius 90332734
E1 50 mg Sartorius 90332784 00001 1.10 0,000 003 000 1 0 0.5
E1 20 mg Sartorius 80332784 ¥

Fig. 7: Zona etaloane
Fig. 7: Standards area

- Zona SELECTAREA DATELOR, Fig. 8.
Folosind un singur “click “, toate informatiile cu
privire la greutatile etalon sau la aparatele de
cantarit sunt completate automat.

- SELECTION OF THE DATA area, Fig. 8.
Using a single “click”, all the information
concerning the standard weights or weighing
instruments are automatically filled in.

INFO
GOIML 2007

SEARCH IN DATABASE

v SAVE ‘

Order: 1981
Operator:|Ad?faf?a Valcu

The begin data:

. ‘6-nov.-2009 History
The end data: ~ |6-nov.-2009 ST

ENVIRONMENT CONDITIONS LT SIS BRI AN R (SIS C.E. Nr.:
t= 23,1 °C U, ="0.6°C Opus 10 THI seria: 8362 (camera SC-08) |t 04 01-119%2009
h = 49 2 % Uy = '5 o Opus 10 THI seria: 6362 (camera SC-08) |05.02-674/2009
B = 101394 Pa UF.:'ZS Pa YCMO2C A30 p 02, 02-467/2006
COa= 500 ppm uCo2— 400 PRM Opus 10 TCO seria: 6495 (camera SC-0|ESTIMAT
Pa = 1,186540 kg/m> upal = 0,002501 kg/m* D on: data/CODE UPI-40114
STANDARDS D on: data/CODE UPE-40114
n o = U= Pr= Ug, =
E1 1 g Sarforius 90332784 [=] = mg kg'm® mgz
E1 2 g Sartorius 90332784 -~ 1.000 006 0.0030 8023.0 0.0030
a-Sius 4 froaTED on MatascoDg UPB 40114
E1 500 mg Sartorius 90332754 B LT Ug=
E1 200 mg Sartorius 90332784 D div
E1 200 ' mg Sartorius 90332784
E1 100 mg Sartorius 90332784 ; . z \'ﬁ] 0.5
E1 50 mg Sartorius 90332754 > Automan;:]_l} change:
- mass valie
ma Clasa Number MamEact . . Ume = Uegy =
L - mcef‘tamt_\_.' 2 mg mg
1g E2 2011 Mettier Toledd - density b 0 0
DIFFERENCES ABBA on the balance - uncertainty of density
Aly= 2.0 div A= 1.0 div [N - drift lio= 3.0 div
flp= 1.0 div Alo= 1.0 div S " Ala= 3.0 div
A= 2.0 div Ale= 3.0 div A= 1.0 div Aliz= 2.0 div
n= 12 Al= 1.83 div s = 0.83485 div A= 0,240899602 div
RESULTS
Conventional Mass Uncertainty of measurements San Bm-U [mg]
1 g + 0,006 2 mg u= 0,0023 mg| u=0,0046 mg| 0,03 mg [o02s5218231

Fig. 8: Selectarea zonei de date
Fig. 8: Selection of the data area

- Zona BALANTE, prezentata in Fig. 9, care
contine date referitoare la balanta utilizatd in

etalonare, la numarul certificat
impreuna cu toate informatiile
in calcul.

ului de etalonare,
necesare utilizate

- WEIGHING INSTRUMENT area,
presented in Fig. 9, which contains data
concerning the balance used in calibration, the
number of calibration certificate, and all the
necessary information used in the calculation.



WEIGHING INSTRUMENT . UPDATED on: data/CODE 23 o-cm"r.oi:(& L'PB—l?llJ

= | sian= | we T oue | Usme= | Us=
Comp. 5, 1g UNMX 5/ 1120063186 ~ [ mg dv mg g mg div
Balanta Sibiu 20kg MB-A-03/20 / 0 1{CONSERV) A R — 0 05

Comp. 211g AX 205 / 1123030901 — Bl L o U
. 5,1g UMX 5 / 1129063186 k =

Comp. Mettler 1000kg KC 1000 / 1951559 = = = =
i oL y nufacturer: || Material 5 Upe= | Um Yer
kg'm kg'm myg mg
tler Toledo | Stainfess steel 7950 140 0 0

Fig. 9: Zona balante
Fig. 9: Weighing instrument area

- Zona DATE PRIMARE, Fig. 10, care - PRIMARY DATA area, Fig. 10, which
contine diferentele ABBA efectuate pe balanta contains the differences ABBA performed on
(max. 12), numarul ciclurilor de masurare, the balance (max. 12), number of measurement

diferenta medie, abaterea standard a diferentelor cycles, mean difference, standard deviation of
the mass differences.

de masa.
DIFFERENCES ABBA on the balance
10dw Ab= 10diw | A= 30 div
1.0 div 20 div = 30 div
30 div 1.0 div = | ¢a 20 div
1,83 div g= [ 3485 div uf= 0, 240999602 div
Fig. 10: Zona date primare
Fig. 10: Primary data area
AVERTIZARI: Atunci cand sunt introduse WARNINGS: Visual warnings appear,
accidental unele date gresite, apar avertiziri when, accidentally some wrong data are
vizuale, Fig. 11. introduced, Fig. 11.
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T hum ko e mrm b o sl
TV I OETT T O O IO S a

= Z3.1 =C L, = i o e s et ] ol e et ey b e e i el ]
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Fig. 11: Avertismente vizuale
Fig. 11: Visual warnings
- Zona “REZULTATE”, Fig. 12, contine o - RESULTS area, Fig. 12, containing a

window with the final result of the conventional
mass for the weight calibrated, together with its
associated uncertainty estimated.

fereastrda cu rezultatul final al masei
conventionale pentru greutatea de etalonat,
impreund cu incertitudinea rezultata.



RESULTS

Conventional Mass

+ 0,006 2mg

Uncertainty of measurements

u=0,0023 mg|U=0,0046 mg| 0,03 mg (00254183

im

8n-U [mg]

L
=i

Fig. 12: Zona rezultate
Fig. 12: Results area

- Zona “BUGET INCERTITUDINE”, Fig. 13,
contine informatii privind masa conventionald
rezultatd si contributia la incertitudinea de
masurare a fiecdrui parametru ce intervine in
etalonare [2, 3]. Astfel, o imagine completd a
componentelor incertitudinii sunt furnizate pe
foaia de calcul. Cea mai mare contributie care
influenteaza incertitudinea extinsd este clar
evidentiata.

- UNCERTAINTY BUDGET area, Fig. 13,
contains information regarding the conventional
mass resulted and the contribution to
measurement uncertainty of each parameter
involved in calibration [2,3]. Thus, a complete
image of the uncertainty’s components is
provided on the sheet. The greater contribution
that influence the expanded uncertainty is clear
distinguished.

Cluantity Value Expanded Distribution Standard Sensitivity Uncertainty
uncertainties uncertainty coefficient contribution
X X 1] llh{i} [ lli=Ci‘ll{}{i}
[ma]
T o 1,000 006  [U [l 0,0030 ] 0,0015 1 1 0,001500
g L [ma] 0,0030 R 0,002 1 1 0.601 722
0 2 [kgid) 1,187 1 ko] 0,0050 M 0,003 C palkaim | 1,145E-06 2,9E-09
| 7950,0 1 pdkim 140 I 70 ki | -2,1E-10 1,5E-02
o ¢ ko) a023,0 U [k 50,0 1 25 C py kaim? | -2,1E-10 53E-09
Cy -1,5405E-08 Up I 1,61E-08 mg 1 0,000016
M g 1 no of cycles= 12
1 [div] 1,83 5p (AR [div] 0,835 ] 0,2410 d [moddiv] | 0,0001 0,000024
d [mofdiv] a,0001 L, [l 1E-10 & aE-11 Al [div] 1.8 0,000000
L) [div] 0.5 R 0,408 d [rmgidiv] a,0001 0,000041
L g [mig] 0,0000 R 0,000 1 1 0,000000
L) =yeg [1T10] 0,0000 R 0,000 i) 1 0,000000
U [mo] 0,0000 R 0,000 1 1 0,000000
Uy ] 00000 R 0,000 1 1 0,000000
BESRE Conventional Mass Combined standard unc.| u[mg]= 0,0023
1,000 006 1679 ¢ Expanded uncertsinty(k=2) | U [mg] = 0,0046
W op Maximum permissible errars | &y, [mMg]= 0,03
&m-U [mal=| 00254

Fig. 13: Imagine completa a componentelor de incertitudine
Fig. 13: The complete image of the uncertainty’s components

PASI iIN BUGETUL DE INCERTITUDINE

Prima coloana contine marimile de intrare,
avand estimarile in cea de a doua coloana.

Incertitudinea  extinsd din  coloanele
urmatoare se calculeazd in conformitate cu [2],
avand contributiile descrise in continuare, in
aceeasi ordine in care sunt vizualizate:

- Incertitudine asociata etalonului de
referintd

Incertitudinea  asociatd  etalonului  de
referintd se calculeaza impartind incertitudinea
extinsa U din certificatul de etalonare la factorul
de extindere k (unde k = 2), care se compune cu

STEPS IN THE UNCERTAINTY BUDGET

The first column shows the inputs quantities,
having the estimations in the second column.

The expanded uncertainty from the next
columns is calculated in accordance with [2],
having the contributions further described in the
same order they are viewed:

- Uncertainty associated with the reference
standard

Uncertainty associated with the reference
standard is calculated by dividing the expanded
uncertainty U from the calibration certificate to
the coverage factor k& (where k£ = 2), which is



incertitudinea datorata instabilitatii (deriva)
etalonului de referintdi - 6m - dupd cum
urmeaza:

urefz\luz_{_é‘ri cu u:% (l)

- Incertitudine asociata corectiei fortei
ascensionale a aerului, up se calculeaza
folosind formula:

2 _ A2 2 2 2 2 2 2
up =Cp xu, +Cp xuy +Cphxuy, @

cu urmatorii coeficienti de sensibilitate:

11 lsi 1 3)
C, =—— GAp—-n)<5 7" C=p-p)x—
%QQQ#@J Clamab

- Incertitudine de tip A
Datorita faptului ca, de obicei, doar doua sau
trei cicluri de masurare ABBA sunt executate, o
abatere standard experimentald nu poate fi
calculata. Din acest motiv, sunt utilizate datele
obtinute din  evaludrile anterioare  de
repetabilitate a diferentelor de masa dintre doua
greutdti de aceeasi valoare nominald, rezultand o
abatere standard ponderatd s,. Dacd n este
numarul de cicluri ABBA  efectuate,
incertitudinea de tip A se calculeaza astfel:
_p “
uy \/;
- Incertitudine  datorata  sensibilitatii
balantei
Daca balanta este etalonatd cu o greutate
(sau greutati) avand masa my, cu incertitudinea
Uns, contributia la incertitudine datorata

usz :Amcz'[ulnsz/msz+”2(AIs)/ AISZ] (5)

De obicei, al doilea termen (dintre
paranteze) este luat din certificatul de etalonare
al balantei (care va fi inmultit cu diferenta medie
Am, dintre etalon si piesa).

- Incertitudine datorata rezolutiei balantei,
U, (pentru balantele electronice) este calculata
conform formulei:

- Incertitudine datorata incarcarii excentrice
Contributia efectului de incarcare excentrica

combined with the uncertainty due to the
instability (drift) — om - of the reference
standard, as follows:

U =~Ju’+52 with s (1)

k

- Uncertainty associated with the air
buoyancy corrections, uyis calculated using the
formula:

2 _ 2 2 2 2 2 2 2
up =Ch Xty + Cpp Xt + Chp Xy, 2)

with the following sensitivity coefficients:

1 1: 1 and 1 (3)
C =—— G{p-p)x -t
P A 7 G=la-n) 7

- The type A uncertainty

Since usually only two or three ABBA
measurement cycles are performed, an
experimental standard deviation cannot be
calculated. For this reason, the data used are
those obtained from previous repeatability
evaluations on the mass differences between two
weights of same nominal value, resulting a
pooled standard deviation s, . If n is the number
of ABBA cycles performed, the type A
uncertainty is calculated as:

=k ()

- Uncertainty due to the sensitivity of the
balance

If the balance is calibrated with a sensitivity
weight (or weights) of mass, m,, and standard
uncertainty, u.s, the uncertainty contribution
due to sensitivity is:

U =AM [Us M1 (a1 AL (5)

Usually, the second term (from the brackets)
is taken from the calibration certificate of the
balance (which will be multiplied with the mean
difference Am. between standard and weight).

- Uncertainty due to the display resolution of
the balance, u,., (for electronic balances) is
calculated according to the formula:

s

- Uncertainty due to the eccentric loading
The contribution of the eccentric loading



a balantei (comparatorului) la bugetul de
incertitudine este [2]:

-4 7

In care:

- D este diferenta dintre valoarea maxima si
minimd obtinute la testul de excentricitate
efectuat ;

- d, este distanta estimatd intre punctele
centrale ale greutatilor (etalon si de etalonat);

- d, este distanta de la centrul talerului la
unul dintre colturi.

- Incertitudine  datorata instabilitatii
indicatiei balantei etalon (comparatorului de
masa)

Daca  indicatia  balantei  fluctueaza,
incertitudinea standard provenita din
instabilitatea balantei wusryp este estimata,
luandu-se 1n considerare semi-largimea variatiei
OMsras indicatiilor de pe balanta
(amplitudinea/2):

om
UsTap = ngB ®)

- Incertitudine datorata efectului magnetic,
Umna

La greutatile la care proprietitile magnetice
corespund prescriptiilor din [2], se poate
considera ca efectul magnetic si contributia
acestuia la incertitudinea standard compusa sunt
neglijabile.

- Incertitudine datorata efectelor de
convectie, U,

Efectul de convectie datorat diferentei dintre
temperatura aerului din laborator si temperatura
greutdtii de etalonat ($i contributia acestuia la
incertitudinea standard) este neglijabil, cu
conditia ca, dispozitiile stipulate in [2] sd fie
respectate.

Coloanele urmatoare din bugetul de
incertitudine sunt In ordinea data: distributia,
incertitudinea standard pentru fiecare marime de
intrare, u(x;), coeficientii de sensibilitate Ci,
incertitudinile partiale, u,=C; ‘u(x;).

ACCESIBILITATE LA BAZA DE DATE
Existd posibilitatea de a accesa baza de date,

pentru a vizualiza sau imprima anumite
informatii ale unei etalondri anterioare, Fig. 14.

effect of the balances (mass comparator) to the
uncertainty budget is [2]:

4, (7)

Where:

- D is the difference between maximum and
minimum values obtained in the eccentricity test
performed;

- d, is the estimated distance between the
centers of the weights (standard and test);

- d, 1s the distance from the center of the
load receptor to one of the corners.

- Uncertainty due to instability in indications
of the standard weighing instrument (mass
comparator)

If the indication of the balance fluctuates,
the standard uncertainty resulting from the
instability of the balance ugsryp is estimated by
taking into account the semi-largeness of
variation oJmgsryp of indications of the balance
(amplitude/2):

om
UgsTap = ngB ®)

- Uncertainty due to tyhe magnetic effects,
Uma

When the weights have the magnetic
properties corresponding the requirements stated
in [2], one may consider negligible the magnetic
effect and its contribution to the standard
uncertainty.

Uncertainty due to the convection effects,
Uey

The convection effect determined by the
difference between the temperature of the air in
the lab and the temperature of the weight to be
calibrated (and its contribution to the standard
uncertainty) is negligible, provided that the
provisions stipulated in [2] are followed.

The next columns in the uncertainty budget
are in the following order: distribution, standard
uncertainty for each input quantity, u(x,),
sensitivity coefficients Ci and the last one, the
partial uncertainties , u,=C; ‘u(x;).

ACCESSIBILITY TO THE DATABASE
There is the possibility to access the

database, to view or print certain information of
a previous calibration, Fig. 14.
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Fig. 14: Accesibilitatea la baza de date
Fig. 14: Accessibility to the database
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Pot fi vizualizate informatii cum ar fi: It can be viewed information such as:
versiunea aplicatiei, titlu, autor, versiunea excel, application version, title, author, excel version,
sistem de operare - Fig. 15. operating system - Fig. 15.
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Fig. 15: Informatii de sistem
Fig. 15: System information

O vedere generald a foii de lucru, care A general view of the sheet, containing all
contine toate zonele descrise anterior este the areas previously described is presented in the
prezentata in Fig. 16. Fig. 16.
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Fig. 16: Vedere generala a foii de lucru
Fig. 16: General view of the sheet

3. AVANTAJELE APLICATIEI

Unele dintre avantajele aplicatiei "GOIML
2007" sunt:

- aplicatia este uSor de utilizat, fiind o
aplicatie Excel;

- 0 imagine completd a componentelor de
incertitudine sunt furnizate direct pe foaie. Cele
mai mari contributii care influenteaza
incertitudinea extinsa sunt clar evidentiate;

- selectia rapida a datelor privind etaloanele,
mijloacele de masurare, producatorul etc., prin
alegerea lor din liste de tip COMBO BOX.
Utilizdind un singur click, toate informatiile
pentru mijlocul de masurare (de exemplu:
certificatul de etalonare, densitate, volumul, etc)
sunt completate automat;

- semnale vizuale, atunci cand date de intrare

3. ADVANTAGES OF THE APPLICATION

Some advantages of the application
“GOIML 2007are:

- easy to use because of the well known
Excel;

- a complete image of the uncertainty
components are supplied directly on the sheet.
ns that influence the

The greater contributio
expanded uncertainty are

- fast selection of the data concerning the
instruments,
manufacturer, etc, by choosing them from the
lists COMBO BOX type. Using a single click,
e measuring instrument
(for example: calibration certificate, density,

standards, the

all the information for th

volume, etc) are automati

- visual signaling when

measuring

clear distinguished;

cally filled in;

inadequate input



inadecvate sau unele discrepante (de exemplu,
dintre valoarea nominala a etalonului de masa si
limita maxima a balantei) sunt introduse;

- posibilitatea de a stoca in baza de date toate
datele, inclusiv rezultatele etalonarilor. Acestea
pot fi vizualizate si tiparite in orice moment;

- aplicatia individuald UP actualizeazd usor
si rapid aplicatia principald instalata pe diferite
PC-uri;

-in timpul upgradarii, nu exista nici un risc
pentru a deprecia sau bloca aplicatia principala
prin comenzi nepotrivite;

- data actualizarii este vizualizatd in aplicatia
principald §i rdméane neschimbatd, pand Ia
urmatoarea actualizare.

Cu toate ca, aplicatia contine mai multe
"fisiere" (foi de lucru) conectate intre ele, tot
timpul utilizatorul vede unul singur. Utilizatorul
poate folosi un fisier, In functie de necesitate.

4. CONCLUZII

In acest articol a fost descrisi o aplicatie
Excel pentru prelucrarea rezultatelor la
etalonarea greutdtilor clasa E; ... M; (E; pentru
greutdtile  individuale, utilizind  metoda
substitutiei) utilizate de catre laboratorul Mase al
Institutului National de Metrologie.

Aceasta aplicatie PC permite utilizatorilor
Excel sa stocheze, prelucreze, analizeze si sa
imprime rezultatele finale obtinute la etalonarea
greutatilor.

Pentru calculul masei si al incertitudinii de
masurare sunt utilizate documentele de referinta

[2] si [3].
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data or some discrepancies of these (for instance
between the nominal value of the mass standard
and that of the maximum capacity of the
balance) are introduced;

- possibility to stock all the data in the data
base, including the results of the calibrations.
These can be visualized and printed at any time.

- easy and rapid upgrade the main
application which is set on different PCs;

- no risk to depreciate or block the main
application during the upgrading by inadequate
commands;

- the upgrading data is visualized in the main
application and remains unchanged until to the
next upgrading.

Although the application contains several
"files" (spreadsheet) connected to each other,
only one is always visible to the user. The user
can use a file, in terms of necessity.

4. CONCLUSIONS

This paper described an Excel application
used for processing the results obtained in
calibration of weights class E; to M; (E; for
individual weights, using substitution method)
used in the Mass Laboratory of the National
Institute of Metrology.

This PC application enables the Excel users
to store, to process, to analyze and to print the
final results obtained in the calibration of
weights.

To calculate the mass and measurement
uncertainty, the reference documents [2] and [3]
are used.
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