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ABSTRACT

A comparison M4 of a 5 kg balance was carried out in June 2003 by the Centre for
Metrology and Accreditation (MIKES). Six participants from four accredited calibration
laboratories from Finland participated in the comparison. The reference laboratory was
MIKES.

The comparison was made with a high resolution (d = 1 mg) laboratory balance. The
measurements were made at MIKES. The participants calibrated the balance according to
their own measurement procedures using their own weights. Measurement results of the
laboratories were taken from calibration certificates.

All results were in agreement with the results of MIKES.

TIIVISTELMA

Mittatekniikan keskus (MIKES) jérjesti kesdkuussa 2003 massan vertailumittauksen M4.
Vertailu tehtiin 5 kg tarkkuusvaa’alla. Vertailumittaukseen osallistui kuusi kalibroijaa
neljasta akkreditoidusta kalibrointilaboratoriosta Suomesta. Vertailun
referenssilaboratoriona oli MIKES.

Vertailuun kdytetyn vaa’an resoluutio oli 1 mg. Mittaukset tehtiin MIKESissd. Vertailuun
osallistuneet laboratoriot tekivdt mittaukset omien mittausmenetelmiensd mukaisesti
kdyttden omia punnuksiaan. Mittaustulokset on otettu laboratorioiden antamista

kalibrointitodistuksista.

Kaikki mittaustulokset olivat mittausepavarmuuksien sisélld samoja kuin MIKESin tulokset.
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MASS COMPARISON: 5 kg LABORATORY BALANCE

1. INTRODUCTION

A mass comparison M4 was arranged in June 2003 by the Centre for Metrology and
Accreditation (MIKES). The comparison was made with a 5 kg laboratory balance.

The aim of the comparison was not only to compare measurement results but also to
compare measurement methods, uncertainties analysis and contents of calibration
certificates. No detailed calibration instructions were given to the laboratories.

Six persons from four accredited mass calibration laboratories from Finland participated in
the comparison.

2. BALANCE

The comparison was made with a high resolution laboratory balance: Sartorius LC5100-
00VAA n/o 30702842. The capacity of the balance is 5100 g and its resolution is 1 mg. The
weighing range is 0-5100 g. The balance does not have any centring device. At MIKES the
balance is used as a mass comparator. The balance is adjusted with an external 5 kg weight.

3. REFERENCE LABORATORY
The mass laboratory of MIKES is the national standard laboratory for mass in FINLAND.

The traceability of mass comes from BIPM. In the calibration of the balance the following
weights sets were used:

SET OIML CLass | Uncertainty Calibrated
(k=2)
P110 1 kg, 2 x 2 kg, Skg F, 0,1 —1,5mg 2002
P112 100g, 200 g, 500 g F, 0,05-0,1 mg 2003
P7500 g E, 0,05 mg 2002
P13 500 g E, 0,05 mg 2000
P111500 g F, 0,05 mg 2003
P107 500 g, 1 kg Fi 0,15-0,2mg 2001

Table 1, Reference weights used by MIKES
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4. PARTICIPANTS
The following laboratories participated in the comparison:

Oy G.W. Berg & Co Ab, K029, Vantaa ,
Inspecta Oy, K004, Helsinki,

Raute Precision OY, K019, Lahti,
Teopal Oy, K037, Espoo,

The measurements were made on 6.6, 9.6, 10.6 and 17.6.2003.

5. MEASUREMENTS BY MIKES
5.1 Measurement methods

The balance was preloaded with a 5 kg weight for at least one hour before measurements.
After this period the balance was adjusted with a 5 kg weight. The maximum change in
adjustment was about 10 mg. The load was removed just before the measurements started.
The balance was on a stone table in a temperature controlled laboratory. The humidity was
constant during the calibrations.

MIKES calibrated the balance with two different methods. Both methods have been
included in the EA draft on the calibration of a weighing instrument. Method 2 has also
been described also in MIKES publication Julkaisu J6/1998.

In Method 1 each load was applied separately in the following way:

a) load was removed

b) the balance reading was recorded
c) the load was applied

d) the balance reading was recorded

This was repeated at least 3 times for each load. The loads were 0 g, 100 g, 200 g, 500 g,
1000 g, 1500 g, 2000 g, 2500 g, 3000 g, 3500 g, 4000 g, 4500 g, 5000 g. The loading was
centric. The measurements with this method took about 1 hour.
In Method 2 the balance was loaded continuously in the following way:

a) zero load reading was recorded

b) first load was applied and the reading was recorded

¢) next load was added without removing the previous load, the reading was recorded

This procedure was applied up to the largest load. After that the loads were removed in the
reverse order.
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9. CONCLUSIONS

Four accredited mass calibration laboratories participated in an comparison of a 5 kg
laboratory balance. The calibrations were made at MIKES in June 2003.

All results from the participating laboratories were in agreement with the reference values
of MIKES.

The balance Sartorius LC5100S was found to be relatively stable and its resolution was
sufficient for this comparison.

10. REFERENCES
EA-4/02: Expression of the Uncertainty of Measurement in Calibration
ISO/IEC 17025: General requirements for the testing and calibration laboratories.
“Vaakojen kalibrointiohje”, Julkaisu J6/1998, MIKES 1998
Weights of Classes Ej, E,, Fy, F2, M, M2, M, Ma3, M3, OIML R111, draft 2002

“EA guidelines on the calibration of non-automatic weighing instruments, EA-10/NN draft,
2002

KR 7.10.2003
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Fig. 1, Results of MIKES using method 1. The uncertainty bars are standard uncertainties.
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Fig. 2, Results of MIKES using Method 2 . The uncertainties are standard uncertainties.
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Fig. 3, Measurement results of the comparison. The uncertainties are expanded uncertainties.
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