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1. SUMMARY

This " Standard calibration procedure (SCP) * has been prepared by the Korea Association of
Standard and Testing Organizations(KASTO) toward a goal of uniformity in the field of calibration.
The contents of this SPC describe procedures related to the calibration of weights and show
methods of expressing the calibration resulits including the uncertainty in measurement.

The meanings of terms used for describing the procedure are defined In terminology section. In
appendix, an example of the calibration certificate is presented.

2. Scope of Application
This standard is applied calibration for weight.

3. Period of Calibration
To do according to the written request(the request for certificate) from client. in case there iIs no
request, then record as “according to internal set up period”.

4. Definition
1) Weight
It is unit (Measure) of mass by material, and was prescribed physical characteristic, weighing

characteristic, that is shape, size, material, nature of face, name value (marking amount) and
maximum allowance error.

2) Accuracy : Class of Weight

Class of weight meet some weighing condition to keep error within specific range

3) Set of Weights

It is one weight series to measure any kind of mass mixing together with each weights which had
minimum name value in one box always

4) Conventional Mass

It is convention value fitted international recommendation IR33 with the result of weighing in the arr.
Convention mass is mass of standard weight with density of 8.0 g/cm under density of 0.0012 g/c
in the air at temperature is 20C.

5) Uncertainty of measurement

Uncertainty of measurement is the assumed value to fix range where exist true value among

measurement result. Uncertainties of several kinds components are belong to beliow two cases
according to calculation methods.

ua : Uncertainty component of A type

Uncertainty component was estimated with statistical method for the result of one series repeat
measurement.

ug : Uncertainty component of B type

Uncertainty component was estimated by other method.

6) Standard uncertainty

Uncertainty of measured result was expressed by estimated standard deviation

7) Combined standard uncertainty, uc

In case got one measured value from values of a number of quantities, it is standard uncertainty of
such result. This value is same as positive square root after properly added variance and
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covariance of amounts. Variance of one amount is square of such standard deviation.

8) Expanded uncertainty, £U

Expanded uncertainty is maximum uncertainty including all of the uncertainty components from the
used standard weight, measuring procedure, air buoyancy and others. Expanded uncertainty (+U)

is calculated to multiply coverage factor (k) by total standard uncertainty.
U=Kk-u. (1)

9) Coverage Factor : k=tn- o

Measuring times of k is infinity that is statistical distribution factor t when free degree is infinity. In
most case, it is used factor k=2 of reliance level 95.5%. In normal distribution case, factor k=2 Is
applied uncertainty range when reliance level is 95.5%.

5. Study the past certificate of test weight

If there was the record to calibrate of test weight which will be calibrated in the past, it have to
check the required data in calibration such as accuracy level of weight, material, volume, density,
manufactured date and others with copy of certificate of calibration. It is desirable to compare with
this document after calibration.

In case weight was newly manufactured, it is required information such as material of weight,
density, certificate of weight, level of standard equipment which was used in calibration, standard
traceability and others as reference from maker when purchased weight from maker.

In case major certificate evidence was not existed for highly precision weight, will be separately
tested volume or density, magnetization ratio and other according to necessity

6. Surface status inspection of weight

Test weight, which will be calibrated, will be inspected location and size of scratch, dent, worn out,
wound, corrosion, contamination and others on the weight, and attached simple sketch (if
necessary) and explanation.

When record the surface inspection, it is convenient to express location and size of wound with
clockwise or angle form location of weight's mark. In case no mark on weight, describe surface
status with classifying upper face, side face and bottom face. The description of surface status IS
not only foundation for changing of mass but also decision document to make out countermeasure

against problems such as accident time of weight, management method, usage method, frequency
of use and calibration period.

The kinds of wound will be recorded as following contents
1) Dent : It is easy to happen when drop or strongly hit weight.
2) Scratch :
It is easy to happen when used un-soft nippers or friction with sharp and hard object when handing
weight
3) Rub trace : It is easy to happen when weight slip or friction.

* Example : Upper face

Location : 45 degree(or 1hour 12 minutes)

Scratch : 2 points with about 10 mm
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7. Cleaning of weight

Calibrating weight must clean to meet proper weight level. In case adhere oil or impurities on
weight surface, firstly, wipe impurities on weight surface with solvent such as benzene or acetone
or trichloethane on wetted chamois leather or gauze, and wipe out tunic of solvent with ethyl
alcohol. At this time, there is no trace of alcohol dripping on weight. Weight of E1 and E2 class shall
be cleaned by steam of distilled water after wiping by alcohol.

The cleaned weights have to storage in the clean container, and keep safety condition in order to
identify. After that, test weights are stored nearby balance of measuring room more than 24 hours
to make same temperature between balance and weight.

The detail cleaning procedure of weight is as below .
1) Solvent Cleaning
(1) Make solvent with mixing ethyl alcohol and ethane at the ratio of 1 to 1

(2) Chamois leather shall be soaked in solvent during 48 hours, and wring and use. But, it has to
repeat soak and wring up to cleaned chamois leather.

(3) Wipe impurities on the weight surface by wetted chamois leather with solvent. Carefully load as
pressure of 10kPa on weight surface, and evenly wipe all of weight surface when rubbing by hands

2) Steam washing

(1) Make out steam on the flask contained clean distilled water which was filtered two times. And
make out steam jet by nozzle and wash the cleaning stay of weight by steam jet.

(2) Wash upper face and bottom face of weight in shifts by steam jet. Steam jet shall be off about
smm between end of nozzle and weight surface. After finished washing, absorb drop of water on
the weight surface by edge of filter paper or blow out by jet of clean gas.

(3) Turn and stand bottom face of weight toward upside, and wash by steam jet with same
procedure as above.

(4) Storage weights which was finished washing in the clean container
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8. Preparation

1) Select standard weight which will be calibrated and prepare the certificate.

2) Before 1 hour to calibrate standard weight and test weight, especially for the high precision
weight is installed inside of balance before one day.

3) Prepare nipper, brush, air valve, paper, pencil and others which are required. Also, Nipper and
brush shall be cleaned same as weight.

4) Check the performance situation of balance (reciprocal sensitivity, span, etc.) and prepare to
start calibration. Balance shall be maintained proper environment and earth because it may be
effected static electricity by dried air.

5) In case required operation warming up time of balance, pre-measure during 15 minutes.

6) Record environment conditions (temperature, humidity, atmospheric pressure) when start main
measurement, and measure environment conditions when finished measurement .

Recording sheet for calibration of weight A
© Measureby:___ _

© Date : © Serial No. :

© Equipment: __ © Method
© Client

1) Measurement conditions

Time I Temperature(C) Pressure(mmHg) Relative humidity(%,RH)

End End End Enag
Time mim ! Average Average Average

2) Identification mark of weight

Mass(g) | Conventional mass(g) | Density(g/cr) Limit of error (mg) k=
Standard weight S -
( ) - o |
Testweight T
i
Sensitivity weight Am

( )

9. Precision Weighing Method
1) Rest Point Reading of balance
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Mass standard is pervaded by standard weight. balance is mass comparison equipment 1o
compare mass of weight. Read rest point at equilibrium status of balance after placed object on the
balance, equilibrium method is made up two methods (deflection position method, null position
method)

Deflection position method is changed slop of balance bar according to change mass. Null position
method is always made equilibrium at zero point by loading correction mass (ex: electromagnetic
correction, mechanical correction) equivalent with changing mass.

For vibration type balance, vibration rest point Is calculated by reading right & left (Indicator is
moving up & down according to case) vibration revolution point when indicator attached on the
balance was vibrated on the scale. In case precision measurement, continuously read 5 times
vibration revolution points, and calculate right average revolution point and left average revolution
point, and again calculate rest point with average the right & right.

For semi-indicate balance, rest point of balance was read to set assistance dial on scale after stop
vibration of balance passed about 15 seconds put operation status. At this time, rest point will be
changed as times goes because drift of balance. So, it will be possible to correct of drift by always
read rest point at constant time on the operation status of balance

Recently, electrical type balance (called as electronic balance) is displayed by digital through
automatically read rest point of balance with inside program. Especially, equilibrium method of
electrical type balance is null position method, and it can be ignored movement of plate balance.
But, electrical type balance will be affected by drift. So, it can be corrected drift on constant time
after put object on the plate using stopwatch in order to more correctly measure.

2) Reciprocal Sensitivity of balance
Sensitivity of balance means detect degree of changing mass, and expressed at the ratio of
changing mass to change scale. Reciprocal sensitivity is reciprocal of sensitivity. Reciprocal

sensitivity is very important in calibration because reciprocal sensitivity is used in conversion from
difference of scale to mass after read difference of scale instead of difference mass. For

mechanical balance, sensitivity weight to use in calculation of reciprocal sensitivity is used weight
equivalent with 1/4 ~ 1/2 of scale.

Recent electrical balance or mass comparison equipments have standard weight equivalent with
performance of balance inside, and develop to automatically calibrate span of balance with
electrical program inside of balance. In this case, It can be certified reciprocal sensitivity through

checking span by inside weight of balance according to user's manual before calibration. If there Is
doubt, then check span after finished calibration. If inside weight is doubt, then check span during
test changing of digital scale using standard weight.
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Mechanical balance which have inside weight is separated dial range and scale range, but
electrical balance is consisted with one digital scale. So, span calibration value by inside weight or
span calibration vale by standard weight is used on reciprocal sensitivity. |f reciprocal sensitivity is
needed to certify during measurement, then it can be used sensitivity weight as below size.
Minimum unit of balance is less than 1mg : sensitivity weight 50mg ~ 500mg

Minimum unit of balance is less than 10mg : more then 500mg

3) Transposition Method

This method is applied on balance which had same balance arms, principle is removed the
machinery error of balance arms. It is called as Gauss method. Double transposition method can
be corrected balance, and measure 4 rest points according to procedure as figure1.
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