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iIndustry,governmentandacademia
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A Metrologyis ¢the science of measurement
embracing both experimental and theoretical
determinations at any level of uncertainty in any field
of scienceand SOKy 2f 238 d¢

%  THE PROCLAMATION REGARDING WEIGIH LS AND MEA

A Almost all of science [
and industry involvesi
making and
Interpreting
measurement; why sy
IS metrology special? Rt

The Proclamation Regarding Weights and Measures,
by FordMladoxBrown (1889)




of platinum phthalocyanine

A Quantitative conclusions inferred; but what w4
the accuracy, repeatability, reproducibility and
uncertainty of these measurements?

A Would this have affected the conclusions?
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Figure 7. 13 Current-potential (-------- ) and mass-potential (- Emees for a
PdPc layer deposited on gmeteeigctrode by mechanical abrasion @ Iphuric
acid. 4" Scan, scan rat @




aSUNRf 23e8Qa YIAY

A Thedefinition of internationally 216
accepted units of measurement, e.g. th '’ A
kilogram

A Therealisation of units of measurement
by scientific methods

A The establishment of (metrologicataceability chains
by disseminating and documenting the value and
accuracy of a measurement

A Traceability implies the calculation of an associated
measurement uncertainty

A These activities may be fundamental (scientific) or
applied (practical, industrial, legal)
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2.41 (6.10)
metrological traceability

property of a measurement result whereby the
result can be related to a reference through a
documented unbroken chain of calibrations, each
contributing to the measurement uncertainty

NOTE 1 For this definition, a ‘reference’ can be a
definition of a measurement unit through its practical
realization, or a measurement procedure including the
measurement unit for a non-ordinal quantity, or a
measurement standard.

NOTE 2 Metrological traceability requires an estab-

lished calibration hierarchy. E

2.40
calibration hierarchy

sequence of calibrations from a reference to the
final measuring system, where the outcome of
each calibration depends on the outcome of the
previous calibration

% Unbroken traceability

NOTE1 Measurement uncertainty necessarily in-
creases along the sequence of calibrations.
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2.26 (3.9)

measurement uncertainty
uncertainty of measurement
uncertainty

non-negative parameter characterizing the disper-
sion of the quantity values being attributed to a
measurand, based on the information used

NOTE 1 Measurement uncertainty includes components
arising from systematic effects, such as components
associated with corrections and the assigned quantity
values of measurement standards, as well as the
definitional uncertainty. Sometimes estimated system-
atic effects are not corrected for but, instead, associated
measurement uncertainty components are incorporated.

NOTE 2 The parameter may be, for example, a stan-
dard deviation called standard measurement uncertainty
(or a specified multiple of it), or the half-width of an
interval, having a stated coverage probability.




The Results of Metrology

A Generatesystemsand frameworks for
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guantification and through these underpins
consistency and assurance in all
measurement

Gives a guantified level of confidence in thg N 1)
measurement through an uncertainty
statement

Provides a measurement infrastructure WhIC|$1]8b|e over

time, comparablebetween locations, andoherent allowing
measurements of different properties using different methods
to be combined (without scaling factors)

Removes barriers to trade, improves efficiency and
competitiveness, enables technological development,
encourages global agreement and collaboration
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confidence In trends

confidence in spatial date

A Provides adpneasurement infrastructure whiclstigble over
time, comparablebetween locations, andoherent allowing

measurements of different properties usingpdifferent methods
to be combined (without scaling factors)

confidence that data ca
be used directly in the

equations of chemical
physicsc unique to the S




