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GLOSSARY OF TERMS LISED TN METROLOGY

FOREWORD

-This standard was approved'by»thé Sectoral Committee on Basic

Mechanical Engineering Standards and authorized for adoption and
publication as a Sri Lanka’Standard by the Council of the Sri
Lanka Standards Institution on eecesves

N . o s e
: :

The majority of terms in this glgssary have been taken _unchanged

from the ‘ International Vocabulary of ‘Basic and General Terms in

Metrology* ' pubiished jointly by International Bureau of Weights
and Measufres (RIFM), .  International . Electrotechnical

Commission (IEC), . International - -~ Organisation for

Standardisation{(I80) and Interndtxonal Organxzatzon for gegal

Matrology(OIML) . Terms drawn from International Vicabulary carry
numbers consisting of two grOUps, for example : 4.11 and the

terms that are additional to the terms in the International

vocabulary carny three group reference numbers,'

for example @ $.24.2. ‘ o , . .

b

*hﬂ Sri Lanka ﬂranda»ds Instxtutlon gratefully acvnowledges the
use of the relevant publlcatxons of the BIPM, TEC, 180, OIML and
Br-itigh Standards Institution in _the preparation :oi this

1 SCOFE
This glossary defines terms used in metrology.
2 REFERENCES

8LS 84 PBasic quantities and uniﬁé of the SI.




1 QUANTITIES AND UNITS

| 1.1 quantity
(measurable)
1.2 base quantity
1.3 derived quantity
1.4 dimension of a
quantity

3]

An attribute of a phenomenon, body or
substance, which may be distinguished
qualitatively and determined
quantitatively,

NOTES

i. The term ‘quantity’ may refer

to a quantity in a general sense [see
examples (a) or to a specific
quantity examples (b)1l..

2. Quantities that are'mufually
comparable,also called quantities of
the same kind, may be grouped -

" ‘tagether into categoriss of
- guantities,for example:

a. Work sheat ,energy;
b. Thtckneqs cxrrumvprnnce,
wave;ength.

o 3. Symbols for quantit1n= are

given in SLS 84,

Examples:

a. Quantities in a general sense:
length, time, mass, temperature,

" electrical resistance;

b. Specific quantities: length of a

particular rod, electrical resistance

of a particular wire,

One of the quantities which, in a
system of quantities, are convention-

ally accepted as independent of each

other.

A quantity defined, in a system of
quantities, as & function of base
quantities of that system.

An expression which represents a
quantity of a system of quantities
as the product of powers of the base
guantities of the system.

Example: LMT—2 ig the dimension of

‘ force in the system of
quantities length, mass and
time (1,m,t).

ARG == zy.
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1.5

1.6

1.7

1.9

T

dimensionless
quantity

unit
(of measurement)

‘symbol of a uhit“

{of measurement)

system of units
(of measurement)

coherent system

of units (of
Measurement)

¥

A q1ant1ty in the expression of wh:ch
_the exponents of the base quantitias,
in a'giyqusYS;em,fQPE%ZEPQ.

Examples: -~
linear strarn, coeff:cxnnt cf Frict-

ion, refractive index are dimension~ -

less quanti*1es, in the system of
quant:ties 1,m,t, '

A specxfxc quantity, adopted by
conventlon,‘used to express quantitat-
ively quathties whxch have the same
dxmension.'« e

A conventional sign designatlng a unit
of measurement.

Examples:~ o
‘a. M is the symbol for mefre,
b. A is the symbol 4or ampewe.

A set of units established for a gLVen

Yoe

system of quantities.'

NOTE '~? v Fos
& system of units’ camprxses a
set of chosen- base unzts, together

- with derived units determined by their

defining equatxons and pﬁoportxonallty
,vactors.» : :

kEAampleﬂa ' '
Aa. Intewnatxonal System of Units,
513 .,

bh. CBS system o% unxts.

A system of un1+s comp&%ed of a set of
base units and coherent derived units.
Example: » \

the following unLts (expressed by

their symbols) form part of the co-
harent system of units in mechanics
within .the Internationél Bystem of

bnl*s, SI.,4 AR

m; kgj; Sigj .

m=; mF; Hz = 873 m.s7"

ws

kg.m=3; N = m.kg. 5=
PA = kg.m—3d g==3
J. =kg mﬂws"; w -kg.m=

&=




: N _ ,
1,10  International -  The coherent sysfem of unx*s adopted
‘System of Units,81 and recommendad by the General .
R R " Conference on Weights and Measures
(oBPM)

- NOTE
e "The €1 is based at present on
‘ e the fellowing seven base units:

T omitre, the unit of length;
kilogram, the unit of mass;
second, the unit of time;
ampere, the unit of electric current}
kelvin, the unit of thermodynamic

temperature;
mole, the unit of amount of
", substance; and

candela, the unit of luminous
' intensity.

: ! v
s o~ et

R TR S base unit ,'(A unxt of measurnment of a base ‘quantity
Ty (of measuremont) 1n a given system of quantities.

1.12 der:ved unit © . A unit of measurement of a derived
(of m-asurum.nt)' quantity in a given system of
’;ﬁ j quantit*es._

 NOTE ~ :
T le In & given system of units,
" a derived unit can be expressed in

terms of base unxts and p”oporfxonality
factors.

, Q 2. Some derived unite have specxal
RS " namee and symbols: .
’>y§.;(' ¥on exampte, in the. SI H

newton (N), anit of Forcég
Joule (J' , unit of energyj

v ; T :‘;>_,]; } pvolt V), unit of electric potent:al
1.13°. cohewnnt unit - A derived unit o¥ measurement which is
X Rt (a# muasuromunt) exprﬂssed in terms of baese units by a

formula in which the proportionality
 factor is 1.

. ‘ C . NUTE

B e Yo This term ks an abbreviation of .
the. more exact denomination‘derived unit
bf measurement in a coherent system of
“unifs’ s for,with an iszolated unit, the
concept of coherﬂncn is meaningless,

{
1

TR T
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off-system unit
. {of m935ubement)

multiple of a
unit
(of measurement)

a unit (of
measurement)

.value
(of ‘a quantity)

true value
(of a quantity)

sub=multiple of

Example: «
*he newton is the coherent unit n+f
force in the SI:
1N = 1 kg.m.s~=2

A unit of measurement which does not

berlong to a given system of units.

Examples:

4. Tne electronvelt :
(1.602 19 x 10=3*- 3) is anr
aff~system unit of energy with
respect to the S8I;

b. Day, hour, minute are off-system
units of time with respect to the SI.

A larger unit of measurement which is
formed from a given urit according to
scaling conventions.

Examples:

a. One of the decimal multiples of
‘the metre is the kilometer

b, One of the non-decimal multiples
of the second is the hour.

A ‘smaller unit of measursment wiiich is

formed from a given unit acrord1ng to
Sratxng conventions,
Example:
one of the decimal sub-multiples of
the metre is the millimeter,

The expression of a quantity in terms nf
A number and an appropriate unit of
measurenant,

’Faamples.

<3 mp 12 kgp -40 e,

The value which characterizes a gquantity
perfectly defined, in the rconditions
wiiich exist when that quan+1ty is
ronsidered.

NOTE :
The true value of a quantity is

‘anideal concept and, in gerneral, cannot

be known eractly. Indeesd, quantum
effects may precldde the existence of a
mnigque trus value, |




-

1.19 conventional A value of 3 Auantity which, for a giver

true value «: - PUrpose, may be substituted for the
(of a quantity). true value, -

NOTE

A conventional true vaiue is, in
il general, regarded as sufficiently close
. T e the ke

ue value for the difference to

o be insignificant for the given purpose.

TExamples

/ Mg;within &n organization, the value
~ assigned to g reference standard
may be takepr as the conventional

- true value of the quantity realized
by the standard. E

1.20
In the examples im 1,17, the
numbeﬁse 5.3; 12; f40';v_
1.21 or a é;vnn quantity or proper
i ‘series of values deter

fiémplés“? - e SR
i ThgvIntewnatibnaﬁapractical
A BMpérature Scale based on the
:{weezing'and'boiling points of a
g, B8 011 !
Beries of specitied pure substances
and on the use of specified measuring’
instruments and interpolat;jon

!

formuias;y
A gE oo -

o

W % . ) E% .

bt Mohs hardness scale based on
the hardnesses of, a series of
$specified‘minerals;
;"'N & e . s

AN

c?ithg’Rithter eérthqgake~scaié.
2  MEASUREMENTS.

-
s

{
v .

pa»éfiahs\having the object |
ng the value of a Quantity:

‘
’




2.2

2.2.1%

2.5

2.6

metrology

legal metrology

i

static
measurement

dynamic
measurement

principle of
measurement

method of
measurement

o~

*

s

Tha fzeld o{.knowieq2e concerned with

NOTE . @ -
Mntrology includes all asperts

both theoretical’ and practical with
reference to! measurements, whatever
thexr Ievel of Ccuracy, and in whatever

nd of . measurxng
t n relatiqn to the

mandatorygtechnical ~and legal

ich, have the object of

y c.guarantee from the

‘the secur;ty and of the

NOTE TR

Tre qualx{xerfkstéi}c' app11es R
to the measurandjan not to the method .
‘of meafurement ' ’

The determinatxo the instantaneous
value of a. quan*1£y “and, whers
appvopr1ate, itsivar1at1nn with time.

NOTE RRRIUR .
The qualifzer4fdynamic applies

to the measurand and not to the method
of measuremenf T

The scientxflc bas1c of a method of
o+ measurement. -
Examples: e s :
a. the thermoelectrlc n{vect appl1ed
to the Measurement of temperature;
b. the Josephson effect app11=d to
the measurement ‘of voltage;
‘=. the Doppler affect applied to the

’

measurement of velocity.

The set of theoretical and practical

operations, in general terms, involved
in the per#ormance bf measurements
arcord1ng to a ngen pwinciple.




k)
~§

2,9

2.10

2.11

measurement
procedure

measurement
process

measurand’

»

influence
quantity

transformed
value (of a '
meiéurand)

The sat of theoretical and practical
operaticns, in detailed terms, involved
in the pertormance of measurements
azcording to a given method,

All the informatior, equipment and
operations relevant to a given
measuremant,

.NOTE A

This concept embraces all aspects
relating to the performance and quality
of the measurement; it includes for
exampie the principle, method, procedure,
values of the influence gquantities and
the measurement standards.

A -quantity subjected tn measurament .,
NOTE
A% appropriate, this may be the

measured quantity or the quantity to be
measured.

A quantity which is not the subject of

the measurement but which influences the
| value of the measurand or the indication

of the measuring instrument.,

Examples : : ‘
ambientytempe»ature,f4wequenty of an
alternating measured voltage,

A value of a quantity which represents
the measurand and which is functionally

related to it,

.

NOTE

The transformed value may be
dnternal to a measuring system or may be

provided as an output from the system,

Exampless

4. the value of the electrircal
output sigral of a pressure
transducer; : ‘

b. an indication of a measured

force as ‘per cent né full ioad’;

c. the value represented by a binary
train within a digital electronic
system or computer,

-

Bl

=




2.13

2.14

2.15

2.16

,method n#

kmeasurément
‘signal

direct method

indirect method

of measurement

fundamental

method of

measurement

de#in1t1ve

measurement

. direct x

ﬁwffa method. |
. in accordance with a definition of the

"5to'a measur:ng
'lled the stimulus; the

1 han hy measurement of
othen(‘u.nt ;ies fynctxona;ly related to

graduated gdlax - ;

: measurement o# a mass usxng anm

equalkarmtbalanc R
e

3.

K' a. wﬁf;?em nt of! a pressure by

of quux 3 G
. measuremen of a temperaturn usxng
a r951stance thermometer.

'A methmd of measuwament in wh1ch the

value of a measurand is determined by

l@mﬁasurementvoi the &ppﬂ@pﬂiafg base«f
Quantities % ;

maaSuremenf of a quantity

unit of that quantity.




2.17  direct-comparison A method of measurement in which the

, 2

g ' method of . measurand is compared directly with a .
: ’ measurement . . . guantity of the same kind having a
. nown value, -
{ ) . .. o . Examples: :
f ’ R maasurement of a length using a
j . . T graduated role. : ‘
! . : : ‘
: 2.18 , substiﬁution‘ L A method of measurement in which the

method of . " - measuranrd is replaced by a gquantity of

measurement . - ‘of the same kind, of known value, and
ST .7 . chosen so that the effects on the indi-

~cating device are the same.

Example: '

- determination of a mass by means of a

balance and known masses using the °

Borda substitution method. )

s

5,A method of measurement in which the
"MVaIUQ of the measurand is first balanced
by an initial known value A of the same
. quantity: next the value of the )
measurand is put in the place of that

o

2.18;1 transbos{tioﬁ‘

KNowWwn value and is balanced again by a
setond known value B. When the balance~
ndicating device produces the same
indication in both cases, the value of
.the measurand is an appropriate mean of -

i,

method of measurement in which the-

measurand is compared with a quantity f :
of the same kind, of known value only [ S
slightly different from the value of the
measurand, and in which the difference
batween the two values is measured.

2.19  differentia
- method of;
measurement:

.oy

Example: . 7
"measurement of the diameter of a . P !
piston by means of gauge blocks and’
;{COmafhator. o

.

A method of measurement in which the
value of the measurand is determined by
balancing, adjusting one or more
quantities, of known values, o which
the measurand has a known relationship
at’ balance. EE

2.20.  null method of
measurement .

=




2.20.1 coincidence
method of
measurement

| 2.20,2 deflection
! method of
‘ measurement

'3 MEASUREMENT REBULTS

3.1 result of a
measurement

-

- 11 - .

NOTE :
The meaaurand and the adiusted
quantities mey be of different kinds.

Erample:
measurement. of an electrical
impedance by means of a bridge
circuit and a null de+ector.

i method of measurement i, which a very
small difference between the value of
the measurand and a known value of
quantity of the same kind with which it
is compared, is determined by observah-
Lo of the coincidence of gauge or scale
marks or signals.

b

Examples:

a« measurement of the length of an
object by means of an instrument
smploying a scale and a vernier.

b. measurement of the rate of a clact
by the coincidence of time fignals.

A method o+ measurement in which the
vaiue of the measurand is determined by
the deflection’ of an indicating device
in relation to a scale.

Evxamples:
a. measurement of pressure by means
of a pointer-type pressure gauges
0. measurement of a mass by means oF
a self-indicating balance.

The value nf a measurand obtaimed by
measurement .

NOTES
1. When the term ‘result of a
meassurement’ is used, it should be made
ciear whether it rafers to:

3, the indication,

1. the wuncorrected result,

Z. the corrected result,
and whether averaging over several
observations ie involved.




3.3

3.8

"

l
Fory
8

i

2. A& complete statement oFf the

+ result of a measurement inciudes
information about the uncertainty of
measuremnent and about the valiuwes of
appropriate influence quantities,

indication .. Value of a quantity provided by a
(of a measur:ng measuring instrument,
instrument ) ’

.
L

e NOTES

. 1. The quantity may be the

. C e . Measurand, a measursment signal, or a

e ... . Auantity to Ye used in the calculation
- of the value of the measurand.

'4. The irdication of a material
mEdSU’E is the value assigned to it.

v R U RO ~..-z;:»,.‘ .
. uncorrected - ,Thﬁ*resul of a measurement before
result e COrrection for assumed systematic
: , » L errors. :
NOTES

(_1a I only & single indication is
‘yinvolved the uncorrected result is
1den+ical to the 1nd1cat10n."

2a In English, uncorrected result
was formerly reterred to as indicated
value, ‘

he result of a measurement obtained
after having made corrections to the
uncorrected result in order to take

' account of assumed systemat1c errors.

accuwacy of o 5 The closeness of the agwaemen+ be*ween
measuremunt - the result of a measurement and the
(conventlonal)true valus oF “the
measurard.

" NOTE |
The use of the term precision for
accuracy should be avoided.

<




3.6

3.7

3.8

repeatability
of measurements

reproducibility
of measurements

experimental
standard
deviation

Fsubject*to,

' NOTE

vquantxtatxvely y 'terms of the

2. Reproducfb111ty may be

The cioéenes 94 the agreement between
the results’ o%jsuccessxve measurements
of the same measurand carr:ed out

condzt:onss,, :
- the- same method of measurement,
b. the same obsarver, ‘
c..the samelmeasuring instrument,
+ d. the sama location,
‘a. the samei onditions of use,and

f..repetitfaﬁ“'vér a short per:od

Z

Repeatabilityim ‘be expressed R

the results o¥'@éasurements of the
“where. the ind1v1dua1

'@ 3

“of m&asuréhent,
b7 opserver
c) measuring vnstrument, _
d) Iocation. x.ufi : :

1. A vélid statement of
,reproducxbxlity ‘requires spec1f1cat1on'
of the cond;tions changed.

wpresseg quantxtattvely xn terms 04 the

hd;spersxon of the results.

-

For a ser;es pf n measurements of the
same measurand, the parameter s

‘characterizing the dispersion of the

results and g1ven by the formula:

‘al being the. result of -the i th
'measurament and X “being the arithmetic

mean of the n rasults‘consxdered.




3.9 uncertainty of
mgasurement

-1 -

NOTES .

1. The experimental standard

deviaticn should not be confused with
the poptlation standard deviation of a

Cpopulation of size N and of mean m,
o given by the 4ormu1a'

/Z SR

2. Considering the series of n

measurements as a sample oF a

population, s is an estimate of the

‘ population standard deviation.

" 3. The expression sﬂf‘ ' provides

an estimate of the standard deviation of
the arithmetic mean x with respect to.
the mean m of the overall population.
‘The expression s//n 1is called the

'3experimenta1 standard deviation of the

mean .

‘ 'An estimate characterizing the range of

values within which the true value of a
‘measurand lies.

"NOTE ‘

Uncertainty of measursment

:'tompﬁises, in general, many components.

Some of these components may be
estimated on the basis of the

- statigtical distribution of the results

.10 (ébéolute) error
of measurement
‘ T measurand.

‘of series of measurements and can be

characterized by experimental standard
deviations. Estimates of other
components can only be based on
ayper1ence or- other information.’

The result- of a measurement minus the
{conventional) true value of the

NOTES

1. The term relates equally to :
the indication,

-~ the uncorrected result,
" the corrected result.




3.10.1 deviation

3. 11

3.12

3.13

3.14

relgtivé error -

random error

e

systematic error

correction

.divided by’ the“

"15 - ¥

¢ -

2. The known parts of the eerror of

mnasuwement may be compensated by

applying approprlate corrections. The

error of the corrected result can only

be charaterized by an uncertainty.

3. ‘Absolute error’ , which has a

s;gn, should not be confused with
bsolute value o* an ewron whxch is the

mmdulus of an error. :

The diVergence 94 the value of a '
measurand from a standard or reference
value. ”-Zw?;  : .

NOTE - ' : :
Pa»ttcularly in stat1s+1cs, the
reference value is frequently the
arithmetic mean of the results in a
SEPIES of measurements. ; ~

The absolute Error o% measurement ,
convent1onul) true value
n+ the measur nd{y

.
.4(,

A romponent of the error of measuremen+
which, in the course of a number of
measurements nf the same measurand,
varies in an unpredictdble way.

It is not possxbxe to corrﬂct 4orvy
random error.

A component nf the error of measurement
which, in the course of a number of
measurements of. the same measurand,
remains constant” or var:es in a
prnd1ctable way.'

NOTES
1. Systemat1r errors and their
causes may be known or unknown.

"

. For a measuring instrument, see
‘bias ‘error’.”’

The vaiue which, added algebraically %o
the uncorrected result of a measurement,
compensates for an assumed syshematic
error,




NGTES

1. The correction is equal to the
assumed systematic =rror, but of
opposite sign.,

2. B8Bince the systematic error
cannot be known exactly, the correction
is subject tn uncertainty.

3.15 correction factor The numerical Ffacior hy which +the
uncorrected result of a measuvrement is
multiplisd to compensate for an assumed
systematic error,

NOTE

Sirce the systematic error canrot

be known exactly, the correction factor
v . is subiect fto uncertainty.

4 MEASURING INSThUMéNfé

Many dz%rewnnt terms are employﬂd to describe the artefacts whlch
are used in measurement. This vocabulary defines only a
selection of preferred terms; the following list is more complete
and is arranged in an approximate hierarchy.

element
tcomponent SR o
part ST : o
measuring transducer.
measuring device

reference material

material measure v

masuring instrument o
apparatus = oo
equipment b .
measuring chain , o
measuring system .. . . ..
measuring installation

4.1 - measuring A device intended to make a measurement,
instrument . alone or in conjunction with other
equipmant.

4.2 material measdrew A device intended to reproduce or

. supplyy in a permanent manner during its
" use, one or more Ypown valu2s of a given
.. quantity.




3.10.1 deviation

3.1t relative error -
3.12 random error
3.13 systematic error
3.14 correction

.divided by the (convent1onul)

2. The kabwn'parts of the error of
easurement ~may be compensatpd by

3. 'Absolute error’ ; which has a

sign, should not be confused with
abisolute value a# an error which is the
modulus o# an error.

The d1Vergnnce o{ the value of a =
measurand {from a standard or reference

value. o ;

3 s
e

NOTE ~ = 0
Parttcularzy in stat1sf1cs, the

refarence value is frequently the

arithmetic mean'oi the results in a
series‘of measurements. .

The absolute errow n{ measurement
true value

¥ the measurand.(y -

A romponent o# the error of meazuremnent
which, in the course of a number of
measurements nf the same measurand,
varies in an unpredictable way.

NUT: . e me i
It is not poss1bze to corrﬂc

random error,

for

A component of the error of measurement
which, in the course of a number of
measurements of the same measurand,
remains constant” or varies in a
prnd1ctable way.'

NOTES
1. Systematic errors and their
causes may be known or unknown.

Z. For a measur1ng instrument; see
‘bias error’

The value which, added algebraically o
the uncorrected result of a measurement,

compensates for an assumed syshtematic

eryror.,




NGTES )

1. The correction is equal to the
assumed systematic 2rror, but of
opposite sign,

2. 8Bince the systematic ervor
cannot be known evactiy, the correction

h

is subject tn uncertainly,

3.18 correction factor The numerical factor hy whiich +he
uncorrected result of a measurement is
multiplied to compensate for an assumed
systematic error.

NOTE

Sirce the systematic error canrot
: be known exactly, the correction factor
v is subliect to uncertainty,

4  MEABURING INSTRUMENTS

Many di#%erent téfms are employed to describe the artefacts which

are used in measurement. This vocabulary defines only a
s2lection of preferred terms; the following list is more complete
and is arranged in an approximate hierarchy,

element
component .
part ST ‘ .
measuring transducer . :
measuring device

reference material

material measure

masuring instrument N
apparatus =~ e
equipment e T
measuring chain N
measuring system ., . .
measuring installation

LY
-

4,1 measuring A device intended to make a measurement ,

instrument . ' alone or in coriunction with ofher
equipment.

4.2 material,measﬁrew A device intended to reproduce or

' v supply, in a permanent manner during its
; " use, one or more known values of a given
- - qQuantity,

®




oy e 5 o

o e T ——

NOTE H

The quantity concernred may be

called the :uppl;ed quantity.

Examples 2 )
A weigh%t; a measure of volumez (0Ff one
ar several values; with or without a
scale); an elecirical resistor; a
gauge block; a standard signal

gpnerator. S
: 4.3 measuring A measuring dﬂv1re which peovides an
transducer output quantlty having a given

relati onsth to the input quant1ty

Enamples.
thermoc0uple,
b. currept transformer;
C.. electrupneumatxc converter.

| x 4.4 measuring chain A 5eries~n4 eiements of a measuring
i instrument 'or system which constitutes
tha path of the measurement signal from
the 1nput to the output.‘

Evample. ®
an electro~acoust1c measuring chain
comprising a microphone, attenuator,
f11teriampl1fzer and voitmeter. )

4.5 measuring system A complete set of measuring instruments
' and other equipment assembled to carry
out a specified measurement task,.

NOTE [ ¢ RIS I v
he term measuring installation
; is reserved for measuring apparatus,
’ " ‘ wusuaily of the larger kind, which is
permanently installed, for erample:
boiler-house instrumentation,
prover-loop for flow measurement.

Examples 1
A apparatus for measuring the
resistivity of electrotechnical
materials;
5. apparatus for Ehe calibration of
clinical thermometers.




4.4 displaying
; T {measuring)

S I B T SRR PR

recording

wtdfaiizing
(measuring)
T4 Xi ﬁ'&@".ﬂt {

ahalogue
measuring
instrument

fﬂﬂﬁ@”“@.ﬂ&hw%»,f
Lndig“ti ng . Lo

(magsumg@g}@
nstrument. .

(measuring)

L Elwe e ol an

3 thtity.

I
f-r
3 ]
1

Massuring inskrument fthat digp
1nd1cat1 P

e

NOTEQ

f;anthatufaplay mayv pe

“eeridigital.,

e THE values of more tham one

m&y e dieplayen <1 dltareourly
B Aileplayinmg maasyr ing inghr

indicatinn,

. Examples ,

‘ ’@wnéiogun indice
cdligrtal vrP(Uéﬂty mmtEr;
Tmitroneter

measuring inskromsnt that provides a
‘ratord (permanent or semi- permanent) of
anﬁlndicat1nn.

“The retord may bé anidlsgue
(E&ntinudJ& or discontinuous line) or
61q 1§
25881ués ‘of more than one quantxty may
be recorded simul taneously.

3. W recording measuring :.rn-‘trumenf may
aisd displav an indication.

barogwaph-

thewmmxumwhesc=ﬂt do»:me+er;”

of & meaeurand by summat1on n#
ﬁ&hti&l valupb of the measurand obtained
,ﬁfaui?aneﬁus;y or consecutively from one

ve%ectrical powesr summation—-meter.,

A measuring instrument wihich determines
“theivalue of a meassrand by integrating
;qéﬁntity with respect to another

fEﬁampae;‘
- electrical energy meter,

 'A measuring instrument in which Ehe
‘output and/or

display is a continuous
~4uncttnn of the value o+ +he measurand,
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Ny
TE .
Tnzs term relafes to the form of
. peesentation, 9f.the. output, or display
iy . nok ko the principla of operatjon of *Hﬂ
e < orinstegymant.,

mov1ng coil voltmeter; "
o MBCcury-in-glass thermome ors
amurdon pressure gauge.

ﬁkﬂht@J @nasur;ng &fmaasuping inst»ument which pwov1dﬂs a
‘ by d;g‘t:zad output and/ow display.

NQTE . . . .

. This tgrm relatas to +he #owm o

. presentation of the output or display,
not to the prznrxple of operation of the
xnsgrument.

Euample ¢

P d&g;tal voltmeter.

Fﬁr a measuring instrumen+ the set of
frmmponents which displays thp value of a
measuwand or a walated value.

: " ;tﬁﬁm may include the :
1nd1cat1ng means or setting device of a
ma+awkgtgmeasura, for axamplie, oFf a
,slgnal genarator.

’ An analogue indicating device
, provides an analogue indicationg a
b digital i

Jdndicating device prnv1daa a
digltql 1ndicatiun.

é». A form of presentatxon ov +he
indications either by mesns of .a digital
;ndzcat;mn in which the least
d’@ﬂkii@@ﬂt digit moves continunusly
Cthus permitting interpoiation, or by

- means-of.a digital indication

, supplerented by a scale and index, is
@quﬂugﬁsemr—digital indication.

4, The =ng;1§h term readout device
id.used as a guneral Jdescriptor of the
meanﬁkwhareby the response of a
;mnabuw‘ng 1nﬁ+vumen+ is madm avax;ab;e.

o

Py




4,13

L 4.15

sensor

L 4.16

a4

recording device
T,

o

recording m&aium

R

detector .

’/v‘- .

o

NOTE

7 quamtity reaches a given threshold.

For a recording instrument,; the set ov
componerts which records the value of a
measurand o a relatecd value. e

o strip, disz, sheet or other structure
‘on which is recorded the value of a
‘merasur-and o A related value.

NOTEB
A raecording medium bnarmng

'pre—pr1nted cocrdinate lines is

generally called a recording chart.

2. An electironic or magnetxc
verording medium may be called a memory.

The element o+ a mﬂasuring instrument or
measuring chain to which a measurand 15

"dirertly appiied.

Examples: “
a. thermocouple of a thermoelectrin
thermometer;
‘b rotor of a turbine flow meter;
¢. Bourdon tube of a pressure gauge,
d. fipat of a- leve; mua3ur1ng
‘ 1nstrumneh. :

e

&4 device or substance which indicates

- the presence of a particular quantity
wWithout necessarily providing its valu@.

T some cases, an indication may ,
bz produced only when the value of the

ExampleS{ 1

a. ralogen ieak detectors .
b. temparature~sensitive paing.

A line or other mark on an 1nd1ca*1ng

device corresponding to one or more.
devzned values n+ a measurand, ;

»

3

NOTES
1. For digital and semi-digital

Cindications, the numbers themselves are -

guivalent to scale marks.

2. The term gauge mark is often

cused in casss whare only one or a 4ew"‘
marks are 1nvolved. : :

i
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index

scale

scale lehgth

scale range

scale division

~ scale spacing

_NOTE -

Ce21-

The fixed or movable part of an indicat-
ing device whose pasition with refersnce
to the scale marks enables ar indicated
value £o be determined.

Examplest

a. poidhtery

b.” laminous gpot;
c. liquid surface;
d.«recording pen.

An urdﬁred set o# scale marks, together

Cwith any associated npumbering, forming a

part a¥ an indzcatxng device.

For a ngeh ezale, the length oi the

fline between the first and the last
scale marls ‘and passing through the

centres of aII the shortmst scale marks.

i.- The Iine’may be rnal or
1maginary, curved or straight.
X¥

Scaler ength is ekpressed in
unzts of length regardless of the units
of the meas-rand or the units marked on
the scale.' '

For a’givenfgcéle; the rarge of scale

values between the extreme scale marks.

The scale range is expressed in

the units marked on the scale, regard—
less of the units of the measurand, and
is'normally stated in terms of its lower
and upper limxts, for ewampln 3
100 =C to 200 °C e

P

3

THn part n+ a scale betwesn any twn

‘successive scaie marks.

The distance between any two successive
zcale marks measured along the same line
as the scale length.

NOTE

Srale spacing is evpressed in

units of length, regardiess of the units
o¥ the measurand or the units marked on
the scale, '




- TN
e 4
scale interval = The difference betwsen the scale values
L s sorrespondicg to two SUCCRSEIve scale
L 1 marks,:
*NOTE

Scale dinterval is expresead in
.. the units merked on the scale, regard—
w1886 of the units of the measurand,

linear scale ' A gcale in which each scale spacing is
" related to the corresponding scale.

wooves interval by a coefficient of proportion—

corncality which ig constant throughout the

':)ﬁéq&e;intervals is called & regular T

. Scale,

non-linear scale A stale in which each scale spacing is
C b e rejated to the corresponding scale
o o gy interval by a coefficient of proportion-
. ality which is not constant throughout
the ‘scale.-’ : :

'NOTE

Some

o e
. speci
}”ﬁa’iﬁiaw]scale.v'
RBEF D o ;

A scale whose scale range does not
include the scale value correspondin

on-linear scales are given
al names such ash;ogarithmic‘scale,

(’idbpﬂgiiéd-zgro

g to
2brd”vatuv;of the measurand. -
Examples . ,
scale of a clinical thermometer,
1 ‘ggaknjin which part of the scale range

S ) occupits,a dispropowtionate;y‘Iawgea

',pqht,pifthe'gca12“leh§th;

é

E That pil"‘t D'F an i”ﬁicgting d;e_vgicey-ﬁxedf
OF.MOVing, which carries the scale or
scales; KRR

. In some indicating devices, the ]

s dialitakes the form of drums or discs

s yovbeeanring numbers &
od:




scale numbering

zero of a
measuring
instrument

gauging (of a
measuring
instrument)

adjustment

user adjustment

ped

- 23 -

»

*

The set of numbers, marked on a scale,
which either correspond to the values o+
the measurand defined by the scale marks
or merely indicate the numerical order -
of the scale marks.

The direct indication of a measuring
instrument when the instrument is in use
with zero valye of the measurand, any
auxiliary power supply required to
operate the gnstrument ‘being switched
On. .. L a gy

NOTE

i. This term iﬁ commoniy called
electrical zero in the case of a
measuring instrument having an
electr;cal auxilxary power suppty.

2. The term mechanical zero is

often used when the instrument is not in
use and any auxllzary power supply is
switched off.v«¢

3. The mechanicalizero may

possibly not coincide with the
electrical zeroj in some types of
instrument the mechanical zero may be
1nde+erminate.

The operatxon q¥rfixing the positions of
the gauge marks or scale marks of a
measuring instrument (in some cases of
certain principal marks only), in relat-
ion to the cor»espondlng values of the
measurand.

The aperation intended to bring a
measuring instrument into a state of
performance and freedom from bias
suitable for its use.

The operation intended to bring a
measuring instrument into a state of
performance and freedom from bias
suitable for its use, employing only the
means at the disposal of the user.




: ‘”’lﬂr“V’i &“9

cri b= the characteristics of a
lly appliceble to a measuring
m@dSuﬁi ¥5Ahs ue rjnr 8 measuring system and may al
he applled to a- méﬁ?#;%i measure hy analogy. For this reason,
thig sectxon, tve tarm measurlng instrument /. anpgqﬂ% inbpld

EW

"wfhé tﬁwms’”fﬁdxcstxon’ ~and ‘dzre:t 1nd1ca+1on' may b

,ing svatem. For this rﬂaﬁon,
in *hxq sectxnn +hese terms appéar in bold type.

Vol nominalivange’ ¢ T For Each scale range, the set of value:
RO EE o R the meaSUrand for which a measuring
“instrument gives values within that
s¢ale range at a part1CUlar setting cf
‘1+s controls. '

" NOTE

*M:Tﬁe namxnal range is expressed in
Gnits of the measurand, regardless of
the units marked on the scale, and is

uﬁnprma 1 .gtated in terms of its lower

and upper limlts, for ewample 100 e
to “00*°C. :

V 13

, Fe ,m'The madulus of the diiference befween
R B 0 TR the twd{lzmits of a nominal range of a

i stf ngﬂs B

uﬁhuseg to deszgnete & :
: éharattaristac of a device or to gzve a
Wguide to its xnteand BB,

“The naminal ‘value may be a

rounded vaiue of the characteristic

" conearnéd and is often an approximate
value of the quantity realized by a
standard.




,spealféag

measuring range

sﬂﬁﬁkik,ﬂ

'cqhdigzans'
ﬁv

reference
conditions

~,amp1ns :
“the value marked on a standard
:’WESlstoh;
“hyrthe value
oacid solutian nf H+ ion
amounf—o4—uuosfan e;rpncentgagion oF
Q. @?8 mol /1. R T

of 1 mol/! designating an

T ER S

H

ne~set oFf values of a measurand for

which the error of a measuring

“imstrument is intended %n lie within ,
2 sper1¥1®d limits., ;

NOTE

«~;«nefuppeﬁ and iower limits of the

~specified measuring range are sometime

» :called the maximum capacity and minimgm

oapacity respectively.
Conditions of use giving the ranges of
e Weasurand and of the influence:
quentities, and other important
Lwn&ﬂukremwnts, for which the metrological
? t@ristics of a measuring
instrumeht are intended to lie wi
specified limits, By

thin

AN I LS

‘ atﬁd operatlng conditions

generdllV specity rated values

measirand and of the influence
quawt1tiws.

of the

measuring
damage

The ‘wvtreme conditions which a
Cimstrutient can withgtard without
‘ando# thout degradation of its

smetraldgital characteristics when it is

”subsﬂqv‘*tly operated under ites rated I
pﬁr&*iﬁgérond1t1uns. ;

vty

NBTE et
1. The 11m1 sing conditions for
storagey twanqpoW% ‘arnd Ofieration may be

o L FF vy
e The Timiting conditions

genarally specify limiting values of tf
measurand “and of the influence

-.
¥
T

v~qnaﬂ+itiés.

und1+10ns of us2 for a measuring
instrument prescribed for pmr4mrmance
testing, or to ensure valid
intercomparison o+ results of
measuremaents,

AN S
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5.10 sensitivity .

- 36 ~

NGTE ,

The referencs conditions -
generally specify reference values or
reterence rarges for the influmnre

quantities atfecting the measuring .
instrument. : : :

instrument The coefficient by which a direct
constant indication must he multiplied to obtain
. , . indication of a measuring instrument,
s ‘NOTES S
1. A measuring instrument in :
which the direct indication is equal to
the value of the measurand has an
e instrument constant of 1.
s it e 2y Multi-range measuring . . '
et instruments with a single scale have
s oo several instrument constants which :
T correspond, for example, to different -
positions of a selector mechani sm,
3. For some measuring
instruments, the fransformation from
LS direct indication to indication may he
. more complex tham a simple '
i multiplication by an instrument
. constant. ‘

réspopsd"“.;,.‘v #c» defihed conditions,
characteristic. -

the relationship
betweer a stimulus and t

he corresponding

i.. The relationship may be based
on -theoretical or experimental (
Considerations, it may be expressed in
the form of an algebraic equation, a :
numerical table or ‘a graph, ¥

© 2. When the stimulus aries as a - T
,function.04 time, one form of the "
rasponse characteristic is the trans+er i
soofunction (the Laplace transform of the

. response divided by that of the

, o me stimulusy,

(5 N

-

Thé‘change in the response of a

ro o o measuring instrument divided by the
e ]cpwrusponding change in the stimulus,
. NoTE

t

- Sensitivity may depend on the
. value of the stimulus,




s.11 discrimination The ability of a measuring instrument to
< respond tn snall changes in the value of
the stimulus.

2 discrimination =~ The smallest change in a siimulius wiich
threshold produces a‘perceptible changs in the
response Of a measuring instrument.

NOTE U ST S
The discriminetion threshold may ,
depend ‘onj for example, roise (internal
or external), friction, damping,
imertia’gdantization. .
Ecample: =~ - '
I+ thé amdllest change in load which
producés ‘d perceptible cisplaczerent of
the pointér of a balance is S0 ma,
than *the ‘discrimination threshold of
the balance is 90 mg.

5.13 resolution (of A quantitive expression of the ability
an indicating - of ‘an indicating deVice to’distinguish’
device) ' meaningfully betweér €losely adiacent

T ‘valugs 6f ‘the quantity indicated.

S.14 dead band The range @Hﬁougﬁiwhiéh a stimulus canm
’ o be varied without producing a change in.
' the response Of a measuring instrument.

: e A

‘ - NOTE 0 oL Ehee

' The inherent dead band is

sometimes deliberately increased to
reduce unwanted change in the response
for small changes in the stimulus.

S.15 hysteresis Tiuz prdpert9'94 a measuring instrument
whereby its response to a given stimulus
depends on the sequence of preceding
stimulil - o -

NOTE
&lthough hysteresis is normaily
considered in relation to the measurand, |
it may alsc be considered in relation Lo |
intluence quantities., ' i

S.16 tabili 2e 9i1i i inst

y stability The ability of a measuring insktrument to
maintain constant its metrolmaical
characteristics.




drift

instrumant) -

R 8
i;nstnqm@nt

-limits of
permissible
error (of a
maaruring

Mmaimum -
errors (of a

qum?ﬂ§UP¥Q3pqa
<a§nﬁﬁnumgntxl

response time .-

R crwhen-a stimulus is subjected to & ;

- specified abrupt change and the instaht
‘when ‘the response reaches and remain

) . tracking.error.
- (af 8 maasuring |

f.accuwagy af ! WO

accuracy class

rnﬂtruaeﬁt>tw“4“

PEWMI'QbQLQ,ﬁ

itois uswal to consider stability

NOTE

wilh respect to time, Where %tabl’lty

with respect to angther quantity ig

considered, this should be stated

Rwnlicitiy

 The. er»ar anlaing 4rmm a . lag in the - A
Sespons2 of a measuring instrument to

~Thae ability nf a measurxng znstrmentlt_,

value oFf a measurand.

Th ab111fv of a measurlng instrumen

~The time ‘n+n&va; between Lhae 1natan

steady va]ue.

meet certain metrological requirement
that: are intended to keep errors with
.Bpecified limits,

not to af+ect the value nf theo
MR AS A M .

The slow variation with Eime of a
metrological. characteristic of a
maasurzng instrument.

within specified limits of its final

& Phangxng stimulus,

Qiva indications apprmarh;ng fhn true

~ class of measuring 1nstrumwnts whic

NITE.
An accurarcy class is usuUaily

denoted bty a numbier op symbol adopted y
convention and called the c;aeu index,.

The _,trnme values of an error permxtted

by specificatinns, regulations etc. fo
a ngan measur1ng instrument,




¢
i
|
|

5

&)

a

error (of
indication) of a
measuring
instrument

response-1aw
error (0f a
measuring
instrument)

.24,.2 quantization

)
w

error (of a
measuring
instrument)

datum error (of
a measuring
instrument)

zero error (of
a measuring
instrument)

intrinsic error
(of a measuring
instrument)

influence error

bias error (of a
measuring
instrument)

freedom from
bias (error)
(of a measuring
instrument)

-2 -

%

The indication of measuring instrument-
minus the (conventioral)true vaiue of
the measurand. , :
NGTE - For a material measure, the
indication is - 1ts nomxnal or marked
value. o
That part. 04 the error of a measuring
instrument which resuits from the
indication or .response departing from
the 1ntended relationship to the value
of the measurand, over a defined range.
NGTE = . .
This term may be qu311+1ed in
accordance with ‘the intended response
law, e.g. ‘square—law rasponse artor
’logarlthmxc—law responqe ervror‘etc.

Lot
-

The error 04 a measurxng instrument
which may result from the conversion
n¥ the value of a measurand into a
digital fdrm R :
NOTE . :

if the Ieast 51gn1#1cant bit of

the digitized response is n, the limits
o+ the quant1zat10n error ar2 + 1/2n.

B

1

The error of a measurlng 1nstrum=nt

at a specified scale vaiue or a
specified value of the measurand, chosan
for checx;ng the 1nstrument.

The datum erwor 4or *ero value of the
measurand.

The error of a measuring ifstrument used
under reference corditions.

The arror whxch results from the
departure of one of the 1n+1wmnce
quantities from its refprpn
conditions.

The systematic componenf o+ the =20ror

0+ a measuring 1nstrument.

The ability of a measur1ng instrument
o give 1nd1Pat10ns frpe from biLas
2rror. :




£y The randor comzorent of the ecror of a

5.30 repeatabilit ‘ '
; a2 measuring insi-ument.

error (of

T measuring -

‘ i nstrument)

5. 31 yppeatability The abilityA:4 5 measuring instrument
pnder defined condition of use,

(0f a measuring Lo glve,
1nstruﬂ¢ntk : cioseiy simiia- response for repeated
applicatiorns 5f the same stimulous. -
.. NDTE ,
2. The defined conditions of yse are
uvsually as folicws: :
3. repetition over a short period of
- kime, ,
b, use at the seme location undnn'
constant ambient conditions, '
r-., reduction to a minimum of the
variaticons due to the observer.

‘The error of 2 measuring instrument

- divided by a vaiue spec1v1nd for the .
instrument.

NOTE

. The specified vaiue is genesrally
“called the fiducial value, and may be, .
for example, the span or the upper limit
©of the nominal' range of the measuring

instrument.

A mater1a; MeASuUre, - mpasurxng instrument
or system intended to define, realize)
conserve oOr reprocuce & unit or Gne or
‘more known value= of a quanitity in
order to transmit them to other measur—
ing instruments by comparison,
‘_Examples. ' - :

a. i-xg mass standa~d; o -
b. standard cauge block; ,
c. 160~ standard resistorg .
d. saturated Weston standdrd cel;,'
=. standard ammeter;
4.‘case;um a*omxc ‘requenty standard.,

vﬁ spt of similar material measures or
measuring instruments 4u;¥11;1ng,'by

. 2 collectivo |
' _their combined use, the role of a

fj Co standard




i

6:3 .. group standard
standards

g

primary
Standard

. ﬁ'@CQﬂdé"’y

standard .

‘fﬁ;érnéifohar
Standard

6.?M¢-ngt§gggyyf{ .
- .. Btandard

als

Examples: -

.serieg of

gmamp;gs;w

1.;ualtollective standard is

:usually“iﬁtended to provide a’siﬁg]e

valle of a quantity,

2. The /\t;a;i;ua.svprovi»ded~ by a :
colisctive standard is an sppropriatae
mean. of :the. values Provided hy the

individual -instruments.

£ ' s o * .‘
. s8scollective voltage standard i
‘,coniisting4o$ A group of Weston
collgy vorn .

€ollective standard of luminous
ensityvconSisting~of @ group of
ncandescent lamps,

‘jgtaﬁdéhds of épecially chosen

'iyqxqq§1Which,individually or in suitabhle

combination reproduce a series of values

- 0f & qlantity Qgeﬁiaqgiven range.

n“ws:tﬁﬁigwéithsg , ,
b “gag49¢jhydhometers covering
?:ontiguongranges'of density,

g

A S£éndar' which has the'highagt o
-Metrological quaiities in & specified

NOTE. PR VN EIE R A
The concept of ‘primary standard 2
is equally valid for base units and for

'_dengyeq;qnits, e

‘Aystandafd wﬂose %a&uefiS'fixed by

comparison with g primary standard.

A standard recognized by an
'inteénaticnal agraement to zerve

internationally as the basis fop fixing

the.value of all pther standards of the

Quantity concerned.

”

A standard recognized by an official
~national decision as the basis for
- fiwing the‘VaIue, in a country, of all

othehwstandards oF the quantily
concerned, : . . -
NOTE- | R
The national standard in a :
Country is often a primary standard,
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reference
standard

working standard

transfer
standard

travelling

standard

A4 standard, generally of the highest
metrological guality available at a
given lozation,; F+om which msasurements
made at thmt incation are derived,

A standard, which, usualliy calibrated
against & reference standard, is wused
routinely to calibrate or check material
mBRaAsUres or measuring instromerts,

A standard used as arn intermediary %o .

compare standards, material measures

ar: measuring instraments,

NOTE - _

When the comparison device is not

gtrictly a stardard, the term transfer

device shoauld be used,

Example:

T adinstable cailipers uaed to:
:ntevcompare end s*anddrus.

A standawd, gomatimnes 04 special
congtructior, irtended for transporth

bDetwsen ditferent locaticons.

traceability

”Eaamp;n : .
‘a portabls battery-operated caesium
atomxc 4%9quency standard.

?he property of a resul of a
measurement wheraby it can be related to
appropriate afandards, generaily

w imternational or national stendards,

o theough an unbrobken chain of

Cocomparisouns,

calibration

The. set of operations which ﬁsfablxsh,,g
cunder gpecified conditions, the

. relationship between valuwes indicated by

‘a measuring instrument or measuring

eystem, or vaeiues represented by 8
material measure, and the corrpspandxng

3nnown vaiues nof a measurand.

v

NOTES -

1+ The result nof a Calth'attoﬁ

permits the estimation of errors . of
indication nf the measuring instrument,
measuring «ystam or material measure, or
- the assignment of values to marks on
arhitrary scales.
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6.16

conservation o+
a measurement
standard

reference
material

certified
reference
materi &l

- 33 -

Z. A calibration may aiso

determine other metrological properties,
3. The result of s calibration

may be recorded in a document, sonetimes
called a calibration certificate or a
calib~ation report.

4. The result of a calibration is
sometimes e«pressed as a calibration
factor, or as a series of calibration
factnrs {n the form of a calibration
curve,

Aid thﬂ Qpera*:cna HECPasan to prnanrvu
the metrological chawacP9r1s+1rs of a
measurament stapdard within approperiate
limits,

NOTE - ., - . )

The operatxons commonly include

regular cai 1brat1on, storaoﬂ under r nood
condltxons and car= in use.

A material or substance'mne or more
properties of which are ~u4‘1r19n+ly
well establlshed to be. used for thae
callbratlon of an apparatub, the
assessment of a mea:urement mpthod
o a551gn1ngHvaxues tn materials.

é ra*erﬂncn matEﬁlal onﬁ or more of
whose prcparty values are rﬂrtlétnd by a

.farhn1ca11y vaiid proredurn, accompant 2

by or traceable to a cert ificate or
other documentation which is issued by a
certifying body.




.bias (error), freedom 4fom§'(o¥ a measuring instrument

INDEX

(absclute) error of measurement X.10
absolute value of an error 3.10, note 3
accuracy .03, note o

accuracy =lass 5.22

accuracy of measurement 3,00

accuracy of a measuring instiument .00
adjustment 4.33 o

adjustment, user 4,34

analogue indication 4.12, note 2
analogue measuring instrument 4.1G
apparatus preamble to section four

band, dead S.14 »
base quantity 1.062 o
base unit (of measursment) 1,11

4]
R
Y

bias errar (of measuring instrument ) 5.%28
; B I T .

calibration &.13 77 ' S

calibration certificate 7.13, note 3
calibration curve 6.13, note 4

calibration factor 6.13, note 4

calibration report é.13, note 3

capacity, maximum 5.04 note ¥ -

categories of quantities 1,01, note 2
certificate, calibratiod &.13, note 3
certified reference material 6.16

chain, measuring 4.04 and preamble tn section four
characteristic, response 5.09"

chart, recording 4.14°, note 1

class, accuracy 5.22 =7 ¢

class index S.22, note -

coherent system of units (of measurement) 1.09
coherent unit (of measurement) 1.13
roincidence method of measurement 2.20,1
collective standard 6.02 :

component preamble to section four
ronditions, limiting 5.06

conditions, operating, rated 5.05
conditions, reference 5.07 "

conservation of a measurement standard &.14
~onstant, iostrument S.08°

conventional true value {(of a quantity) 1.19
corrected result 3.08

correction X.13

correction factor 3.15

curve, calibration 6.13, note 4
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ek arrur‘\o"“
‘Amad band S.14
definitive asthod of mpa%grﬂment Z2.16
deflaction method of mpa$ur¢men* ”;EQ
deriyved: Quentity L.03 ... .. i
vde1Vﬂd unit (oF mﬂagur~mamf) 1 1&
detector 4,14

deviation I,10, ¢ : oy
- deviation, standard, ewpur:mental .ﬂa’ : e
‘dwviation, standard, evperimental, of the mean 3 03, note: 3
deviation, standards population 3,084, ﬂg&ﬁ B
device, xﬂd,.a?ing - : T
device, indicating, s, @solutiaon of Sed3.
davica, mﬁdSuring prgﬁmble to section fauw

dev ce, weado 2 te 4.
aev%ce, recoer: ing 37 1379

,device, tranq%er 6. !0 note

oo dial 4,29 .

ﬂf,fdlfferential mabthod of measur-ament ‘.1¢

digital indication 4,17 hate 2 -~ Pk

digital meEasuring instroment 4,11

o dimension of a quantity 1,04

dimensionless quantity 1.05 : -
direct-comparison method of mea@urmment 2,17 A0
direct indication 3, G, noate 1 :

~direct method of measurement 2,13

direc nﬁadzng 3. Gf, nobte 1
discrimination thresheold S.172

Codivision, scale 4,27

drift 5,18 o

Cdynamic measursment 2,08

! Sy

el

e’ectrzcal rera 4,31, note 1§
a8l ement preaamiyle o section ‘cu Tk

equipment V?ﬂﬂMhl@ Bk san1mn g 2N

Rreor, absolube value gf  armid. 405 notae: 3m~
e o, me&, iaf a measu”in@fwmszrgﬁwnt5fv YR8
L gmen rOFy DIAS, Fresadom e o, Mol al W@gwizﬁg 1nlahr'umﬁmﬂ t;i “9. sy

&#rror, oatum, {(of a meaguring instrument) $.25
f~éﬁﬁar,,4vdur)n;, (oFf A measuring instrunent)l S, 39
Losrror {n~ indication) @f a mmasurzng 1m$twuman
'é,gs&’«'»"f"ﬁf‘q f“i’“ PRI R f:g;‘ E?,“,;w T T T
error intri neic, (of a mﬂa%urxng 1ns&*ument4
@eror, S limiks i, (nd oa ‘measucingsinskPunent
@rror. of mﬁw&urwmwn+ Habsolote ) T 10s
BEDr g quant sk ge ‘nv A maasunang inst gmeﬁt'
ervor . random 3,17 ‘“ ; : -
greor, eeiabive 3,11
v

Breor, ospealaniiihy, ¥ a maasurxng 1nstrum&n+; S.30G
Brror response-law, {(oF 2 sgasuring 1ns*wument) J.28.1

e .




arror systematic 3.13
error Yracking, {(of a8 measuring instrument) &,20
error, zero, {of a measuring instrumesnt) 5,26
@reors, maximum pprm)sq1b1n, (of a measoering instrument) S, 23
etalon 6.01 -
exvpanded ccale 4,28
experinertal standard dev1at10n 3.08
sperimental stendard deviation of the mean 3,08, note

factor, cdlibration‘o.IS,‘note 4
factor, rorrectlon 3. 14‘:
fidelity S.31: . L0000 n
fiducial error (of measuring instrument) 5.32

fiducial value 5.32, note ' :

freedom from bias (error) of a measuring 1nstrummn+ S.25
function, transfer 5.09. note 2

fundamental method o* measurement 2.19

gauge mark 4, i?, note 2*1 i
gauging of a measring ipstrument 4.3%
_group standard 6.03 . -

hysteresis 5.15 |

index 4. 18 R
Jindex, class 5.22, note,
1ndxcated value 3. 03,ﬂn0te 2
indicating device 4.12 8

indicating device, reﬁolut1mn cf a 5,13 -
indicating (mea:urxng) insf%ument 4,06

_ indication, analogue L% 12, note 2

' indicatinn, digital’ 4.12, note 2

- indication,. leECt 3,02, note 1

indication, error of; of a measuring instrument 5.24
indication of, a measuring instrument 3,02
indication," semi—dlgltai v,aiz, note 3
1nd1rect method of measurement 2.14°

influence EPPOP 5 27 10

influence quantity 2.10:%.- .

instaliation, measurxngﬁ A 04, rote and prnamble to section four
. instrument constant’. S. 08'4%

" instrument, meaSurlng 4, 01 and preamb'e to section 4our

instrument, measuring,' ‘accuracy of a 5.%2!

instrument, measuring; analogue 4.10

instrument, measuring, bias error of a 5.28

instrument, measuring,’ datum error cf a 5.%8

.




Lo L e el s P
instrument, measuring, intrinsic error-of a 27

Cinstrument, {reasuring), recording 4,07

‘instrument,'measuring, zero of a 4.31
Cinstrument m2asuring, zero error of a S.26
~integrating (measuring) instrument 4,097 %
internationai standard b.04 < R

legal metrology 2.07.1

length, scale 3.20

limiting conditions J.056

limiting values S.06, note 2 © A

limits of error (of a measuring insterume
linear scale 3.25 . AR SR
logarithmic scale 4.24, note

mark, gauge 4.17,y note 2
mark, scale 4,17 : ST
marked vajiue 3:.02, note 2 e B

measurement, accuracy of 3,08 O
measurement, base unit of 1,14

instrument, measuring, digital 4.11

: . o P sk o g ’ )
- Jinstrument, Mmeasuring, error of indication™bf a S.24

instrument, measuring, fiducial error of"
instrument, measuring, freedom from-bias
instrument, measuring., gauging of a 4.32 *
instrument, measuringgfindicating 4;O6ﬂ‘§
instrument, measuring, indication ofa 3.02
instrument, {measuringy integrating 4,865 -

instrument, measuring, limits of erroriof & 5,23

instrument, measuring, maxim&m*péﬁﬁf;éf@té'é of éff5.23'
instrument, measuring;,quantqutioﬁ“ﬁfﬁgﬁ.

instrument, measuring, repeaﬁabil}fy5bi;§;5-31:f'5
instrument, measuwing,'repeatabiIiﬁywphﬁo¢‘ﬁf:éf5.30 N

instrument, measuring, response-{aw?Eﬁéoh”df‘h’S;Eﬂ.I C
insthument,‘(measuring), totalizing 2,08 S e

instrumenti measuring, tracking?irﬁbﬁ bf

international System of Units,fSl jI.Ib

interval, scale 4.24 N S
instrinsic error (of a measuring instrument) 5. 27

.

£

material measure 4.0%2 and preamble to section four
material, reference, certifisd 6,14 - SR
maximum capacity S04, note BRI et
- maximum Permissibie errors (of a ‘measdring instrument) 5. o
"‘maan, exparimental starndard UGViatiOﬂfb‘wthE‘S;QS,‘ncta
~ (measurable; qQuantity 1,01 b WD e :
- measurand 2.0% Lo = 8 .
measurand, transformed value of s 2, PP e
_measure, material 4.0n and preamble
measured Quantity 2.0%, ngta
vmaasurgd,,quaqtity,tawbg 2.0%9, note
measurement 2,01 R

to section four

emant, coharant system of units of




measuremnent, coherent unit of 1.1
measursment, derived unit of 1.12
measuremant, dynamic 2,04
measurement, error of, absolute 3,10
measurement, metod of Z.06
measuremant, method of, coincidence 2.20.1
measurement, method of, definitive Z.1e&
measurement, method of, deflection 2.20.1
measurement, method of, definitive Z.1& !
measurament, method of, deflection 2.20.7
measurement, method of, direct 2.13
measurement, method of direct comparison 2.1
measuremant , method of, fundamental Z.1i3
measurement, method of, null 2.20
maasuremant, method of, substitution Z.1E |
measurement, method of, transposition 2.13. 1‘ '

-
i

me2surement
measurement ,
measurament,,

multiple of & unit of 1.10
uff-system unit of 1.14
principle of 2.03

measurement procedure- 2.07 &

measurement process 2.08. . T .
measurement, result of a J.01 ;
measurement signal 2.12 -

measurement standard 6.01

measurement. standard, conservation of a 6.14
measurement, static 2.03 i
measurement, sub-multiple of a unit of 1.16 ‘

measurement,
measurement,
measurement,
measurement,

symbol of a unit of 1,07
system nf units of 1.08
uwncertainty of 3.09
unit of 1.06 -

measurements, repeatability of 3.06
measurements, reproducibility of 3.07

measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
measuring
- measuring
measuring
measuring
measuring
measur:ing
measuring
measur-ing
measuring

chain 4.04 and preamble to section four
device preamble to section four

installation 4.05, note and preamble to section four

- ma

instgrument, accuracy of » 5.21
instrument, analogue 4.10
ingstrument, bias error of a 5.7

—~
[~}
instrument, datum error of a 5.20

instrument, dlgital 4.11

lnsgwument, error of indication of a 5.24
instrument, fiducial error of a .32

dinstrument, freedom from bias of 3,29

1nstwument, gaugimg of a 4.32
instrument, indicating 4,05
instrument, indication of a 3.062
1natrument, integrating 4,09

| S ]

instrument, instrinsic error oF a 5,27
instrument, limite of erro~ of a 5.23
1nsfrument, maximum permissiblie errors o a
lﬂstrument, quantxzat1on error of a §5.24.2
instrument, r-cordxng 4,07 :
1nstrument, repeptabxl:ty of a 5.31

S

23




MIASUr 1 Ng
measuricg
reasuring
measuring
measuring
measaring
measuring
MRASUri1ng
meEasuring
f2asuring
mechanical

instrument, repeatabil
instrument, response-—l1
instrument b totalizin
instrument tetalizing
1nstrument, tracking e
inskeument; 2ero of a
instrumen., ero errar
range, soecified .04
system 4,05

transducer
zero 4,31, rote

4,03 anrd -

2

medium, recording 4,14

4.1
of
of
of
ot
o+
of
of
of
of
of

memory
method
method
- method
methcd
method
method
method
method
method
 method
method of
method of
metrol agy

metralogy,

minimun capacity S.04
of a unit of measuremen+ {. 15

multiple

4, note 2
measurement L.ﬁb
measurement, coinciden

measurement, definitiv

measurement, deflection’ 2 20,2,

different
direct 2.
Jdirect eo
fundament

measurement ,
measuremenﬁ,
measuremnent
measurement,
measuremsnt, lndlhsct
measurement, null 2,20
measurement uubwtltuti

measurement , transposi
2.02
legal 2.062.1 .
note

3

L]

w national standard &.07

nominal range 5.01
nominal value 5,03

non-linear

null method of measuremnent =,

numbering,
numericail

L

off-system umit

operating

scale 4.2
20
scale 4,30
value (of a guantity)

(of measurement)
conditions, rated

part preamble tn saction four

permissigl
popul ation
‘precision
primary :
principle
procedure,
pﬂOCESSv
ppaperty,

=4

2 arroeg, maﬂlmum, (04
standard deviation
not e
andard 4,04
i)¥ Meagur-ament

maasuremeant 2.07

-y “
] _)‘

05

-
e v L,

Me2suremank 7 OB

’etﬁrﬁhre‘va;ue scale”

u-os

1ty error o+ a 9,30

aw error of a S.24.1
g 4. 08‘
4£.08

rror of a 5 20
4,31 . '
of a. »5 26
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ard preamble\tn sectxon four

preamble *o sectlon £ our

ce 2.20. 1
é 4.16 B

1a1 ¢.19
13 TSR
mparisonA4.1?’
al 2.15 '
- 2.14

B

‘2 18

on

1.20

1.13

© ~

a. maasurxng 1nstrum=n
.98 note 1
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quartity, bese 1.0

muantity, conventional true value of =
quantity, derived 1.03

gquantity, dimension of a 1.04
quantity, dimensionless 1.0
gquantity, influsrce ©.10

quantity, measurable 1.01

guantity to be measured Z.09, nnts
guantity, numerical value of & 1.70

gquartity or property, reference—value scale of a 1,01
quarntity, supplied 4. G2, note

quantity, tru2 value of a 1.18

quanti*y, vaiue of a 1,17

rgquantities, categories of 1.01, note 2
quantities, symobls for 1.01, note A
auantities, system of 1.02 ﬂnd 1.03
guantization error {(of a measuring instrument)

Py
-
-t

4}
)
.
(3 |

random error 3.10
range, measuring, specifiec S5.04
range, nominal S5.01
range, scale 4.21
range, warking, spec1$1ed 5.04
ranges, reference 5.07, note
rated operating conditions 3.09
rated values 3. 05, nmte
roeading, dlre:t 3.02, note 1
readout device 4.14, note 4
recording chart 4.14, note 1
recording device 4.13
recording (measuring) instrument 4.0
recording medium 4.14
reference conditions 07
reference material, certified &.18
reference ranges 5.07, note
reference-values $.07, note \
reference-value scale (of a quantity or propertyd 1,21
regqular scale 4,25, note
relative grror 3,11
repeatability error (of & measuring instrument?y §5.30
repeatability of measurements J. 04
repeatability (of a measuring ingtrament) 5.31
repot-t, calibration 6.31, note 3

+

Ry

reproduglblllty of measurements 3.0
raseiution (of an indizating device
response 2.12, note

response characte~istic S.0%
response—law ersor (of a measuring instrument) S.74.1
respons2 time S.1%

result, corhected F.04

result of a measurement 3.01

result, uncorrected 3.03

il

=
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ot st




- a4 ’._‘
sCale 3,19 .
scale divigion 3,272
scale, expanded 3.23
scale interval 4,72
scals length 4,20
scale, lznear 4.2 T A
scale, logawithmlc«*4126,,nnte; R P

scale mark. 4,17 v
scale, mop=-linear 4.28
scale nunbering 4,730 B R T S PR I N
scale (p+ a Quanfzty or proparty), referénce-valus 1.2t
'QC&IE, reguaan 4.25, nofn : ‘
scale spacing’ 4,23 . L ISt IET S TR :
sSTales square-law 4.&6, nmfm e : LT L T e -
scale, suppressed-zero 4,27 :
scale value 3,02, neote i
- secondary standard 4,05 T "
semi-digital indication 4. 12y note 3 o R
sensitivity S,10 " '
sBN80r 4,15 EREE
series of standards &. 03 ‘
81, International ¢ uy-fem of Un;tr 1&16
sigral, messurement LBl
spacing, scale .23
span  5.02 '
specified m@aﬁurxng range 8,04 R T D
specified working range .04 P
square~law scalws 24, note S 1
stability 5,16 P ‘
standard, collective &y F” %
standard deviation, e prrimEntal 3.03 A ; *
standard deviation of tha mean, exparimental 3&uﬁ notﬁ'ﬁe

standard deviation ropul atiogn 3.08, ncta 1
qtandard, group, b 0T

standard, 1n+ernah1mnal u.Ga
btandAhd, mBasurangmt + &, ) i =
standarg, mﬂAHuran-t, Ponﬁﬁrvauxoa of -4
standard, ~ational b, G7
“standard, p rimary 4,04
; 5fandarr" PR e B @
.gstandard FOCOndary A, 05
‘staHGArﬂ, trarsfar 4,10
.'-:;tandard tra v“"lll’g G, 1 ex ot f.‘w;;%
atandard, Wk ieg A, G5 R T
‘standards, zerjag QF  A&.GTe
itatlﬁ (0 e 220 e sy 2,03 '
stimulus 2.2,
sub=multioie m4
substitution m
- supplied guant s

v WO o

&, 08

[
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suUppressed-Iero  scale 7

symbol of & unit of measurement 1.07

symbols for gquantities 1.01, note 3

systematic error 3,13

system, measuring 4.05 and preambie Lo saction four
system of guantities 1.62 and 1.03

Svstem of Units, Ianternationsi, EBi .10

system 0f units (of meascvrement) 1.08

system of units (of aeasurernent), cohersnt 1.6

.
Y R R . . |

threshold, discrimipation S.12
time, response  5.19 : |
totalizing (measur:ng) 1nstﬁument 4,02 ?
. traceability 6.1 : |
tracking errOP_\o¥ a measut1ng inshrument) S5.20
transducer,; measuring: 4.02 and preamble to section four |
transfer device &, 10,‘ note |
trasfer function 5.0%, note 2 {
transfer standard: 6.10 ' ‘ J
v P
transtormed value (of a measurand: 2,11 \
transparency  5.17 }
transposition method o# measuremnnt z2.18.1 o |
travelling standard 6.11. o ‘|
true value (of a quantity) 1.18, .
_true value (o*la quantity), corventional 1.19

unce'ta:nly of'measurement 3.09 Lo
uncorrected result '3 03.- a
unit (of 1

/o unit(of b :
- unit (of measurement), coherent i
unit (of measuremﬂnt),*dﬂrlved 1.1

unit (of measurementy) f

unit (of measurement)y’ .

unit (of measuremnnty, Sub“mdltlpae o

unit (of measurepent)y symon} of a 1
Units, IntewnatxonaL System of, Si .

units (of mﬂasuremeﬁ*)? system of 1.0

user advustment 4, 34

oy -t
Hh

vaiue o+ an erro», absolute 3.10, note 3 ,
value,k fiducial u.23, note . :
vaiue, indicated 3 03, .note 2

. valua, marked 3.02 note 2 '
value (o a3 measurand), frans#ormed 2.11 .
value, nominal . S. 03 :
value (of a quantlty "1 17 .
value (of a quéntxty); conventional true 1.19

L

value * pumerical  1.20 ' N
value mrue 1.18 ‘ ‘
value, scale' 3,02, note 1 '

values, limiting S Oé.,nate 2
values, rated 15,035, note .
. yalges, ants >
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WQrk1ng range, spECIfled 5. 04
horkxng standard 4,09

zero, electrical 4.31, “ - ’
zerg 2rror (of a
zero of a measuring i 5trument
zero, mechanxcal 4, 31 ;
‘ o
| ' ’
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