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1. Summary
This " Standard calibration procedure (SCP) " has been prepared by the Korea Association of
Standard and Testing Organizations(KASTOQO) toward a goal of uniformity in the field of calibration.
The contents of this SPC describe procedures related to the calibration of electric balance and
show methods of expressing the calibration results 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 calibration standard shall be applicable for electric balance.

3. Bibliography
(1) “Guide to Expression of Uncertainty in Measurement “, ISO(1993)
(2) Weights of classes E1, E2, F1, F2, M1, M2, M3", OIML RIII (1994)
(3) “Guide to Expression of Uncertainty in Measurement *, KRISS-98-096-SP(1998)
(4) Jung, Gwang-Hwa, "Mass and Electric Balance (KSRI-TN-7)", (1985)
(5) Do, Jin-Yeol, "Principle and Test Method of Electric Balance (KSRI-87-30-ET)", (1987)
(6) "For Maintenance and Control of Electric Balance” Weighing Control Instrumentation, vol.32,
No.4 (1983)
(7) Dr. L, Bietry, "Dictionary of Weighing Terms, Mettler Co., (1983)

(8) Jung, Gwang-Hwa, "Mass, Precision Measurement Textbook 85-003, (1985)

4. Period of Calibration

Keep calibration period in case of being requested document by a client, if not, it shall be
recorded of “keeping self-established period”.

5. Definition and Name of Terminology

(1) Maximum Capacity
Mass indicated by max. scale of balance.
(2) Readability
Readable min. value of measurement by balance.
(3) Correction
Correction value for indicated value of balance is as below.
Mcor. = Ms - Md (1)
Mcor. : Conventional mass correction value
Ms . Standard weight conventional mass value
md . Indicated mass of balance


http://www.avadocuments.com/doc/kia-kes-q-b304-1920
http://www.avadocuments.com/doc/kia-kes-q-b304-1920

KES Q-B304

(4) Sensitivity
Sensitivity of balance is expressed as variation amount of indicated value by unit mass.

S = AL / Am (2)
Al * Variation of indicated value
Am : Variation of mass

(5) Conventional Mass Value

Conventional mass value is defined
with standard weight(density : 8000 kg/™) in atmosphere(air density: 1.2 kg/m) in accordance

with OIML IR33. standard temperature is 20 C. In this case, conventional mass of weight mc is

as same value of standard weight when being in paraliel

expressed as below (density is d, mass IS m)
me = m(1-1.2/d)/ (1-1.2/8000) (3)

(6) Standard Deviation

= / S (Xi - X)?
' n - 1 (4)

Xi :istmeasuring value
X : Average value of Xi
n : Measuring time

(6) Uncertainty

In related with measurement result, it is a parameter expressing distribution characteristics of

estimate value for measuring value.
1) Type A standard uncertainty(ua)
Uncertainty analyzed by statistics.

2) Type B standard uncertainty(us)
Uncertainty analyzed not by statistics, but by other method.

3) Combined Standard Uncertainty
When measurement resuilt is calculated from an enormous other input amount, combined

standard uncertainty is . (uc) = { ul +ougt P
Both ua and us have the same reliability.

4) Expanded Standard Uncertainty
Amount defined a certain section near measurement result, which is expecting most of
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distribution consisting of rational estimate value of measuring value.

5) k, Coverage tactor
Numerical factor multiplying to combined uncertainty to solve expanded uncertainty

Expanded(U) = k-U c
Normal distribution : k = 1(CL 68.27%), k = 2(CL 95.45%), k = 3(CL 99.73%)

6. Performance and Method of Calibrated Equipment

Performance
Calibration ltem Method
| (measuring range)
(1) Sensitivity - Use standard weight(10 times of readability)
R A — a4

(2) E ty E | 1/2 of Max. capacity or standard weight of max.
ccentricity Error -

capacity
Compare indicated value by using 0%, 25%, 50%,

100% of max. capacity

1/4, 1/2 of max. capacity or measure repetition

(4) Precision - | | |
by using standard weight of max. capacity

7. Required Specification and Minimally Required Performance

(1) Below 20 kg .
1 Set E1 20kg x2, E2 1 mg ~ 10 kg

Standard
E2 20 kg x2, F1 0.1 g ~ 10Kkg
F1 20kgx2, F2 1 g ~ 10kg

Standard Equipment

Standard weifght series
1 Set

1 Set

Standar for calibration | St andard weifght series

Precision equipment | Standard weifght series

(2) Above 20 kg

Class

Standard Equipment

Minimal Requirement

Standard Standard weifght series 1 Set E1 20 kg x2, E2 1 mg ~ 10 kg
Standar for calibration{ St andard weifght series 1 Set E2 20kgx2, F1 0.1 g ~ 10kg
Precision equipment |Standard weifght series 1 Set F1 20kg x2, F2 1g ~ 10kg

(3) Other Equipment and Instaliment

Fquipment M nmalRequirem ent

Them om eter more than 1 unit | m n. scak :0.1°C

more than 1 unit | m n. scale : 1 9%R.H.

Hygrom eter

Pressure gauge more than 1 unit | m n. scale :1 mmHg

no vbration and stablk and tcan nstallbalance

Vbraton free table
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8. Preparation
(1) General Caution

1) Identify if it is horizontal.

2) Power-on of balance 30 min. before measu rement .

3) Grab object by using pinsetter, not by hand.

4) Locate measuring object at the center of fan to prevent eccentricity error.

5) Make clean of balance and tan.

6) Just read and record result if indicated value is table.

7) Conduct self-calibration of balance in case of followings.
a) Operate balance for the first time
b) Location change
c) Environment is change seriously(temperature, humidity, air-pressure)

(2) Condition of Measurement Place

1) Outside vibration cannot be transfer to measurement table.

2) Measurement table shall be none- magnetic.

3) It is recommended to install only a exit in measuring chamber.

4) Balance is installed on the corner of chamber if possible.

5) Balance shall not be installed near air conditioner and fan.

6) Calibration temp. for balance shall be keep (20 t1) T, humidity (50 +5)%RH.

(3) Physical Effect on Mass Measurement

1) Effect of Temperature
Air flow is formed by difference of measuring object temperature and ambient temperature.
Therefore, indicated value is changed to a certain direction. To prevent this phenomenon,
proceed to measure measuring object after being in parallel under the same environment of
balance.

2) Effect of Humidity
Indicated value of measuring object is gradually increased or decreased due to moisture

absorption and falling-off from the surface of measuring object. To reduce this effect, keep
maintaining humidity.

3) Effect of Static Electricity
Precision is reduced whenever measuring object value due to the static electricity occurred in
dried air condition. To prevent this phencmenon, if keeping appropriate humidity, grounding
balance without using magnetic substances.

4) Effect of Magnetic Fiela
The value of Measuring object having magnetic field is changed according to location object

placed. The more the distance is, the less magnetic force is. Therefore, effect of magnetic
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