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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task andards
adopted by the technical committees are circulated to the member bodies for voting. Publication*jas an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the(subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3567 wag prepared by Technical Committee ISO/TC 112, Vacuum technology.

This first editjon of ISO 3567 cancels and replaces ISO/TS 3567:2005, of which it constitutes a teghnical
revision.
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Introduction

The purpose of this International Standard is to establish the physical, technical and metrological conditions
necessary for adequately disseminating the pressure scale in the vacuum regime by calibration with a reference
gauge. It is assumed that the user will be familiar with the general procedures of vacuum generation and
measurement in the vacuum ranges considered.

© 1SO 2011 — All rights reserved \%
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INTERNATIONAL STANDARD

ISO 3567:2011(E)

Vacuum gauges — Calibration by direct comparison with a
reference gauge

1 S

cope

This International Standard specifies the physical, technical and metrological conditions to be fulfilled when
calibrations of vacuum gauges are performed by direct comparison with a reference gauge. From the conditions

described, the design of an apparatus that can perform vacuum gauge calibrations in an adequaﬂe manner can
be defluced.

The

cuum gauges to be calibrated can be of any kind. Many types of gauges cdnsist of

Typically, these are: gauge head, cable, operational device and signal read out. Thiseftire set is

the ur
expos
of the

case)
case),

This |
refere|
Stand

Thep

it that has to be calibrated. Whereas, if only the gauge head (i.e. the part 6fthe vacuum
ed to the vacuum) is calibrated, all set-ups and conditions would have to(bé recorded such
calibrated gauge head would be able to perform the measurements inthe same manner
tion.

calibrI
The re¢ference gauge is either a calibrated gauge, traceable to a vacium primary or national sta

with a calibration certificate according to ISO/IEC 17025,%@r an absolute measuring ins
traceable to the Sl units and to which a measurement un¢ertainty can be attributed.

hternational Standard does not give guidance on how<o treat special types of vacuum ga
hce standards or units under calibration; it is intended that such guidance be given in othe
ards.

ressure range for calibrations treated in this-International Standard depends on the realizeg

calibration apparatus and on the type of reference gauge. The range varies in its limits from 106

2

The

ormative references

llowing referenced documents are indispensable for the application of this docume

referepces, only the edition cited-applies. For undated references, the latest edition of the referen

(inclu

ISO/IE
meas

ISO/IR

3 T

ing any amendments).applies.

FC Guide 98-3~Uncertainty of measurement — Part 3: Guide to the expression of
irement (GUM:1995)

EC 17025:2005, General requirements for the competence of testing and calibration labora

brfms and definitions

several parts.
considered as
pauge directly
that the user
as during the

ndard (normal
trument (rare

uges, be they
I International

design of the

Pa to 110 kPa.

ht. For dated

ced document

Uncertainty in

tories

For the purposes of this document, the following terms and definitions apply.

31

primary standard
measurement standard established using a primary reference measurement procedure

[SOURCE: ISO/IEC Guide 99:2007, 5.4, modified]

3.2

national standard
measurement standard recognized by national authority to serve in a state or economy as the basis for
assigning quantity values to other measurement standards for the kind of quantity concerned

[SOURCE: ISO/IEC Guide 99:2007, 5.3]

© 1SO 2011 — All rights reserved
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3.3

reference standard

measurement standard designated for the calibration of other measurement standards for quantities of a given
kind in a given organization or at a given location

[SOURCE: ISO/IEC Guide 99:2007, 5.6]
NOTE In this International Standard, it is synonymous with reference gauge.

3.4
vacuum gauge
instrument for measuring gas or vapour pressure that is less than the prevailing atmospheric pressure

[SOURCE: IS0 3529-3:1981, 3.1.2]

NOTE 1 Some types of vacuum gauges commonly in use do not measure a pressure directly, but measure somg other
physical quantify which, under specific conditions, is related to pressure.

NOTE 2  Fof terms and definitions of the various vacuum gauges in use, see ISO 3529-3.

3.5

gauge head
part of the galige which contains the pressure-sensitive element and which is directly connected to the vacuum
system

NOTE A dauge head comprising its operational device is usually called atransmitter.
[SOURCE: ISO 3529-3:1981, 3.1.2.1, modified]

3.6
operational ¢levice
part of a vacqum gauge that operates the gauge head and/or delivers the signal related to pressure

3.7
unit under calibration
uucC
vacuum gaugg to be calibrated

3.8
entrance flange
flange by whigh the unit under calibration or the reference gauge is connected to the calibration chamber

3.9
calibration chamber
vacuum chamnjber that.sefves as a common vacuum medium for the reference gauge and unit under calilration

3.10

entrance mojuth
opening in tr?&ammmmm@mﬂmr part

of the calibration system

3N
calibration gas
gas species or mixture that is used to change the pressure in the calibration chamber

312
sorption
taking up of a gas or vapour by a solid or liquid

313
desorption
liberation of gases or vapours sorbed by a material

2 © 1SO 2011 — Al rights reserved
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outgassing rate
rate at which molecules and atoms desorb from a material exposed to a vacuum

315

total pressure

p

sum of pressures of all the components of a gaseous mixture

NOTE

A vacuum is usually measured as the absolute pressure of gas prevalent in an enclosed chamber, expressed

in pascals (Pa) or millibars (mbar): 1 mbar = 100 Pa; 1 bar = 0,1 MPa = 10% Pa; 1 MPa = 1 N/mm?2.

3.16
resid
lowes

NOTE

317
base
press

calibration, or later, after the gas inlet valve has been turned off for some(time

NOTE
4 S
D

e

p
PO
Dcal
Pind
Pres

Qout

qv,eff

hal pressure
pressure that can be reached in the calibration chamber, typically after 24 h of puniping

The residual pressure depends, among others things, on the bake-out condition @f-the calibrafion chamber.

pressure
ire in the calibration chamber that exists either before gas is admitted-into the calibration chamber for

The base pressure can be higher than the residual pressure, but.cannot be lower.

ymbols and abbreviated terms

diameter of cylinder, expressed in millimetres*(mm)

error of reading

total vacuum pressure, expressed in pascals (Pa) or millibar (mbar)
base pressure, expressed i pascals (Pa) or millibar (mbar)
calibration pressure, expressed in pascals (Pa) or millibar (mbar)
indicated pressure, expressed in pascals (Pa) or millibar (mbar)
residual pressure, expressed in pascals (Pa) or millibar (mbar)

outgassing rate, expressed in pascal litres per second (Pa - L/s), pascal cubic metrgs per second
(Pa - m3/s) or millibar litres per second (mbar - L/s)

effective volume flow rate of the pump — effective litres per second (L/s) or cubic metres per
second (m3/s) volume flow rate into pump

sensitivity (coefficient) (Pa~1)

CF
uucC

standard uncertainty
expanded uncertainty
correction factor

unit under calibration

© 1SO 2011 — Al rights reserved 3
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5 Genera

| principle

The UUC is connected to the same calibration chamber as the reference gauge.

Calibration of a vacuum gauge — the UUC — by comparison with a reference gauge is done by exposing
the entrance flange of the UUC and that of the reference gauge to the same density and velocity distribution
of calibration gas molecules. The same density and velocity distribution of these molecules means the same
pressure at the two locations, but not vice versa. Since there are many types of vacuum gauge that do not
measure pressure — but instead, for example, gas density or the impingement rate of gas molecules — the
above requisite is both necessary and more stringent than only calling for equal pressures at the two entrance

flanges.

The gas den

ity (pressure) in the calibration chamber can be varied and the gauge readings ©f the

compared Wi]‘r the pressures indicated by the reference gauge.
e

From this ge
deduced.

6 Requirg

6.1 Design

The chamber

ral principle, the requirements (see Clause 6) for the design of the calibration apparat

ments

of calibration chamber

shall be designed to ensure that the distribution of gas in the measuring volume is suffi

uniform in spIce and stable in time.

In addition, t
determined by
rate in the cal
by Formula (1

Pres =]
v

In detail, the
€) may be dis
100 Pa and ¢
disregarded v

The calib
associatg
the gaug

a)

b) The shay

A sphere

e material of the calibration chamber shall bes¢hosen such that the residual pressure

bration chamber, Qout (@bsence of leaks), is]Jow enough to perform the calibrations, as expr
(see also 6.3):

Obut.

eff

regarded when the minimdm pressures to be realized in the vacuum chamber are large
nly static pressures {see 7.1) are established. Independent of pressure, criteria b) to d) n
hen only static pressures are established.

ration chambeér'shall have a volume of at least 20 times the total volume of all the gaugs
d pipe work’eonnecting the chamber and the gauges (e.g. elbows shall be considered as
b volume):

e of the calibration chamber (see Figure 1) shall be cylinder-symmetrical to at least one
isZideal, but two symmetrical domes, each a part of a sphere and attached to one anot

uucC

s are

Ciently

, Pres,

the effective pumping speed, gy eff (effective volume flow rate into pump), and the total outgassing

essed

™

calibration chamber shall_be)designed and operated as follows. However, design criteria a) to

r than
ay be

s and
bart of

b axis.
her, or

cylinders, are equally possible. Where a cylinder is used, its overall length shall be within one and two
times its diameter, and domed ends are recommended.

The centre of the cross-sectional area of the pumping outlet and the gas inlet (if applicable) shall lie on the
same cylindrical axis of symmetry of the calibration chamber. The gas inlet may be positioned between the
pump outlet and pump system (see 6.3), in which case there is no need to have the gas inlet on the axis
of symmetry.

All entrance mouths and their respective flanges to which either the UUCs or the reference gauges are to
be connected shall be on a common equatorial plane, perpendicular to the cylindrical axis of symmetry
chosen for the pumping outlet.

Where a cylinder is used, it is recommended that this equatorial plane separate the cylinder into two
halves of equal length. Where a cylinder with a length of (3/2)D in relation to its diameter is used (suitable

© 1SO 2011 — All rights reserved
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for pump speed measurements), the gauges may be placed at one third of the length (D/2) above the
bottom flange.

e) Temperature differences between arbitrary points across the calibration chamber shall be less than 1 K.
Points closer than 5 cm from the entrance mouth to a heated vacuum gauge head (e.g. ionization gauge)
may be disregarded.

f)  The spatial [see e)] mean temperature of the calibration chamber shall be (23 + 3) °C during calibration,
while the mean temperature should not change by more than 1 K.

If the design criteria a) to €) are not fulfilled, the possible correction owing to unequal molecular density and
velocity distribution at the entrance flanges of the reference gauge and UUC (see 7.3) shall be measured and
the urfcertainty of the correction term estimated.

Lmax = 2D

8D

a) b) c)

Figure 1 — Examples of possible calibration chamber shapes

6.2 |Plumbing of gauges to ealibration chamber

6.2.1 | In order to minimizé unbalanced molecular (pressure) distribution from sorption, gauge|pumping and
outgassing etc., the tubing connecting the calibration chamber and the gauges shall be as short ag possible and
shall have a diameterof at least the open area of the entrance flange of the gauge. In cases where the UUC
or the|reference gauge imposes a significant heat load [see 6.1 €)] on the calibration chamber, the tube length
may be increased to reduce thermal conductance.

6.2.2 | /£are shall be taken to ensure that the simultaneous operation of the reference gauges gnd UUC does

not resultin-any-sighificantmutuakinfluence-of theirrespective readings-in-steady-operation-An-influence on the

order of the uncertainty of the base pressure is acceptable.

NOTE The mutual influence can be checked by observing the reading of a gauge when switching another gauge off
and on.

6.2.3 No significant ambient air flow cooling or heating of the UUC or reference gauge shall be present. A
protective cover could be necessary.

© 1SO 2011 — Al rights reserved 5
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6.3 Vacuum and gas inlet system

6.3.1 The base pressure, po, in the calibration chamber shall be less than one tenth of the lowest pressure,
Ppcal, realized for a calibration, as determined by the reference gauge. The vacuum pump and its tubing to the
calibration chamber shall be sized accordingly.

Lowest uncertainties due to the base pressure effect can be achieved if the value of the base pressure is below
the resolution limit of the UUC and/or reference gauge. It is strongly recommended that a base pressure lower
than the resolution limit of the UUC and/or reference gauge be established, if this resolution limit is greater than

or equal to 1 mPa.

NOTE Wh

ro-adawiracidial nenccoiien Snd nroc. roindtha calibeation ~Abh oo Ay 1o roo wld ba o
ot te-Camoratnor-tr COTToOCTeC

ssary

to provide heat

6.3.2 A thrg
recommende
stable throug

6.3.3 Anys
6.3.4 Theb

6.3.5 Thed
and pump sys
the inlet shall
with a wall of
gauge.

NOTE AV
residual pressy

6.4 Calibration gas

For the calibr

well-defined ¢as mixtures, may also be used for calibration. At pressures below 100 Pa the gases sh

stick significa
If the gas puri

purity might n
(including) the

6.5 Therm

Thermometern

lometers and ambient conditions

= 1N P sirad it
CreoTOwWTreorGuarpresoure oS CpressureTt oo e o TequmTreoTTt

ng to the chamber to accelerate the removal of sorbed gases or vapours from the chamber walls:

ughput pumping system that discharges the pumped gas continuously into the, atmosph
. If no throughput pump is used, it shall be ensured that the effective pumping,speed re
out the calibration procedure.

gnificant back streaming of oil into the vacuum chamber shall be excluded.
ase pressure and residual pressure should be monitored using-an extra gauge.

as inlet may be provided either by admitting gas into the tubing between the calibration ch
tem or separately on the axis of symmetry of the calibration’chamber. If the latter option is ch
be designed such that each gas molecule coming frem’the gas inlet has to make at least ¢
he calibration chamber or a baffle before it can enterthe entrance mouth of the UUC or refe

alve reducing the effective pumping speed could help to reduce gas consumption. A corresponding
re has to be considered as a trade-off.

btion gas, nitrogen 99,9 % pute or better is recommended. Other gases of the same purity

htly to the surface (sorption). Vapours shall not condense under calibration chamber cond

y is relevant for thesuncertainty budget, the possibility has to be considered that the reserve
ot be present in.the calibration chamber, due to desorbing gases between the gas reservg
calibration.chamber.

s‘with an overall expanded uncertainty (k = 2) of less than or equal to 0,5 K shall be use

ere is
mains

amber
osen,
ne hit
rence

rise of

| even
all not
tions.

irgas
ir and

i. The

temperature of the calibration chamber shall be measured by means of thermometers in good thermal contact
with the chamber. The ambient temperature around the UUC and the reference gauge shall be determined by
means of thermometers suitably positioned and protected from radiation.

The ambient temperature shall be (23 + 3) °C and should not change by more than 1 K during the calibration.
If a change of more than 1 K is unavoidable, special care shall be taken so that the uncertainty contributions
due to temperature drift are correctly evaluated.

The ambient condition addressed by 6.2.3 also has to be considered. In addition, the ambient air flow and/or
thermal radiation in the calibration room shall be such that the temperature condition according to 6.1 €) can
be fulfilled.

© 1SO 2011 — All rights reserved
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6.6 Reference gauge

The reference gauge shall be either a calibrated gauge (normal case), traceable to a vacuum primary or national
standard, or an absolute measuring instrument (rare case), traceable to Sl units and to which a measurement
uncertainty can be attributed. In the first case, the reference gauge shall have a calibration certificate according
to ISO/IEC 17025:2005, 5.10.

It is recommended that the reference gauge have a lower or equal resolution limit and a lower or equal
measurement uncertainty than the UUC, when either would be calibrated at a primary standard.

The reference gauge should be calibrated, in accordance with this International Standard, for the type of gas
that will be used for the calibration. If the reading of the reference gauge depends on the gas species, it shall
be calibrated for the type of gas that will be used for the calibration.

7 Calibration
7.1 [Procedure

7.1.1 | When operating the gauges, follow the manufacturer’s instructions: closely, unless otheryise specified
(for example by the customer). If, in later use, a set routine is followed when taking a pressure r¢ading, repeat
this rqutine for the calibration. Always use the reference gauge aceording to the manufacturer|s instructions
and/of the information given in the calibration certificate.

7.1.2 | After complete installation of the UUC and reference.gauge(s), and when the whole caliration system
has b¢en readied, pump down the calibration chamber. Abake-out could be necessary in order td reach a base
pressiire consistent with the requirement of 6.3.1.

7.1.3 | The gauges should be switched on when the pressure in the calibration chamber has reached the
operajing conditions of the respective gauge (after bake-out during cool-down phase). Allow the gauges and
their dperational device to warm up and stabilize. The stabilization time depends on the type of gauges and the
uncerfainty required.

Certaln types of gauges will require* “degassing” at certain pressures, which should be done during this
stabiligation period.

If therp are gauge heads kept under vacuum by an isolation valve, this shall be opened only when the pressure
in the|calibration chamber-has dropped below the expected value of pressure in the gauge hgad and/or full
scale pf the gauge.

7.1.4 | Complete\the pump-down until a base pressure pg consistent with 6.3.1 has been regached. Before
starting the calibration, record the base pressure and all zero readings of the gauges. This record fould become
obsolg¢te in the case of calibrations made in a decreasing sequence and, because of this, calibration should be
rformed, note

Measure base pressure pg in the same condition of the vacuum system as during the calibration, e.g. the valves
corresponding to the UUC and reference gauge in the open position.

7.1.5 Establish the first calibration pressure either statically or by stationary equilibrium, as follows.
a) Static method

Static means that the valve to the pump system is closed and gas is admitted into the calibration chamber
until the required pressure value is reached (for target pressure points, see Annex B).

1) Make another record of the base pressure pg after closing the valve to the pump system and before
gas admission if different from that recorded according to 7.1.4.

© 1SO 2011 — Al rights reserved 7
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b)

In both methqds a) and b), the records of the reference gaugetrand UUC shall be taken at coincident tin
as closely spaced in time as possible.

2) If the pressure rise due to outgassing and desorption in the calibration chamber exceeds one tenth
of the lowest calibration pressure 5 min after closing the valve, use the stationary equilibrium method
instead.

3) The target value of pressure shall be hit within a certain range agreed with the customer. If no range
has been specified, the realized pressure value shall be within £ 5 % of the agreed target pressure
value.

Stationary equilibrium method

The valve to the pump system remains fully open or is partly closed. Gas is admitted into the calibration
chamber until the required value is reached.

1) The farget value of pressure shall be hit within a certain range agreed with the customer. If ho
has peen specified, the realized pressure value shall be within + 5 % of the agreed target prg
valug.

2) The jpressure indicated by the gauges shall be stable over time so that it does et change by

than

reco

charn

3) Mak

systeém has been partly closed, if different from that recorded according to 7.1.4.

71.6 Thef

identificafion of the reference gauge(s) and UUCs, including the type of gauge, manufacturer and the
number gf the gauge heads and their relevant operational devices;

date of ¢

ambient femperature;
temperatlre of the calibratien*chamber;

calibration gas;

base pre

details of|thé ‘gauge settings, including the settings of the relevant operational devices;

0,5 % within 2,5 min. As an example, if the specified stability in time gannot be reachg

e another record of the base pressure pg before gas admission, when the valve to the

bllowing information shall be recorded hoth*before and during calibration:

libration;

Esures [see’ 7.1.5, a) 1) and b) 3)];

range
ssure

more
d, the

rds can be taken in the following order: reference gauge, then UUC, then-reference gaugg, with
aboyt equal time intervals between. For the comparison with the UUC, the mean of the two refq
gauge readings shall be taken. Especially at pressures below 1 mPa it‘may be difficult to obs
ge of 0,5 % within 2,5 min, since the resolution of the gauge is jod‘poor. In this case, it is sufficient
to ohjtain a pressure stability where the change of pressure is below-the resolution of the UUC.

rence
prve a

pump

nes or

serial

relevant details of the installation of the gauges (orientation of the gauge head, position on the calibration

chamber
name of

table of r

and, as appropriate, the type of tube used for the gauge head, type of flange, etc.);
the calibration engineer;

esults, including reference gauge readings and UUC readings.

If only the gauge head is calibrated, it shall be ensured that all set-ups and conditions are recorded such that
the user of the calibrated gauge head will be able to perform the measurements in the same manner as during
the calibration.

7.1.7 After completion of the measurements at the final target pressure, pump the system down to check that
no leak, significant adsorption, contamination of the walls or failure of the pump system, etc. occurred during
the calibration. The system is required to reach the base pressure or 1/1 000 of the final calibration pressure

© 1SO 2011 — All rights reserved
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within 10 min, if this can be expected from the pumping speed and the total chamber volume. If, unexpectedly,
the system needs longer than 10 min, the calibration system shall be reconditioned (e.g. leak test, pump test,
purging, bake-out) and the calibration repeated.

7.2

Evaluation of measurements

From the measurement records, the following shall be generated for each calibration pressure list:

Some}imes, a single measurand as a mean over a larger pressure rangetean be determined
effect

7.3

calibration pressure as mean of reference gauge readings corrected according to the calibration certificate

and according to other necessary corrections for the conditions during the calibration;

e[C.;

Lantity to be determined by the calibration (error of reading, correction factor, sensitivity q
xample, in volts/pascals, etc.);

D O

the uncertainty of the measurand at the time of calibration determined in accordance with 7

ve accommodation coefficient of a spinning rotor gauge, ion gauge constant or ion gauge

easurement uncertainty

indicated ULIC readings (and passibly mean values from repeat measirements) corrected by zero readings,

oefficient, for

3.

such as the
sensitivity.

The sfandard uncertainty, u, of the quantity determined by the calibration, e.g. error of reading, cofrection factor,

sensi
contri

a)

b)

<)

© 1SO 2011 — All rights reserved

vity coefficient, shall be calculated in accordance with ISO/IEC Guide 98-3. The followir
butions can be significant.

Uncertainty of base pressure due to inaccuracy of measurement and drift in time.

NIOTE For the static method, the drift in timie can be estimated from the pressure rise after clos|
He pump. For the stationary equilibrium method, the drift in time can be estimated by observing the
pfore gas admission over 30 min in the saime position of the pump valve as during the first calibratig

fo =2

C

ncertainty of calibration pressure due to non-equal density and velocity distribution of gas
he entrance flange of UUC and-reference gauge(s). If the design criteria of 6.1 to 6.3 are met
hcertainty (relative) of these_effects may be estimated to u = 0,3 % for pressures pcal belo
= 0,1 % for pressures pcar-greater than or equal to 100 Pa, even if the design criteria of 6.1

S C o=

OTE This uncertainty includes non-equal density and velocity distribution of gas molecules
fects: specific floy.conditions by rarefied gas flow through the vacuum system — including the effect o
nd therefore not cylinder-symmetrical to the chamber axis) valve to the pump, see Note to 6.3.5
adients and difts in time, sorption, desorption, outgassing, pumping speed of gauges, and small lez
e of thes€ effects, it is assumed that all is state of the art: meaning that all components are cleaned
ccording:to the level of required base pressure, the pumping speed of the gauge is less than 1/100
imping’speed, Seff, on the chamber, and leak testing has been performed. Lower uncertainties may
edaboratory has carefully evaluated the effects mentioned above (e.g. comparing measurements a
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Uncertainty of calibration pressure due to drift in time.

NOTE
needed to perform the measurements at a given target pressure.

Hrift).

This can be estimated by observing the reading of the reference gauge in a time interval typical of that

Measurement uncertainty of the reference gauge. In addition to the uncertainty value given in the
calibration certificate, the following can also contribute to this uncertainty: long-term instability of the
gauge, its resolution scatter, scatter of indicated values, inaccuracy of offset measurement, offset drift,
effect of ambient conditions, different temperatures of the calibration chamber at use as the reference
standard and when it was calibrated, temperature drift and possible mutual influences of the gauges.
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e) Uncertainty of indicated reading of the UUC owing to resolution scatter, scatter of indicated values,
inaccuracy of offset measurement, offset drift, drift of temperature during calibration and possible mutual
influences of the gauges.

f)  Uncertainty owing to impurities in the calibration gas.

g) Repeatability of the measurements.

It is common practice to state in the calibration certificate the expanded uncertainty U = ku, where k = 2. For a
normal distribution, this is equal to a 95 % confidence interval.

8 Calibration—certificate

The calibrati

certificate shall be generated according to ISO 17025. In addition, especially for vacuum gauge
calibrations apcording to this International Standard, the following shall be included in the certification:

— identification of the reference gauge(s) and UUCs, including type of gauge, manufacturer and|serial
number fpr gauge heads and their relevant operational devices;

— ambient femperature, including its variation and uncertainty during the calibration;

— temperatpre of the calibration chamber, including its variation and uncertainty during the calibration;

— calibration gas;

— base prepsures [see 7.1.5, a) 1) and b) 3)];

— details off the gauge settings, including the settings of the relevant operational devices;

— relevant dletails of the installation of the gauges (orientafion of the gauge head, position on the calilration

chamber|and, as appropriate, the type of tube used for'the gauge head, type of flange, etc.);

— relevant gletails of environmental conditions (atmoespheric pressure, humidity, etc.);

— the mathgmatical model of the quantity determined by the calibration.

If a single qugntity is not determined by the.galibration, the information given in Table 1 shall be generatef from
the measurement records for each calibration pressure list.

It is strongly recommended that an_equation be provided by which it is possible to calculate the true prgssure
from the gauge output and the data’given in the certificate.

Table.T — Example table of results for calibration certificate

Pgal

Pind
etc.

eorCForsS
etc.

Uk=2)

The calibratiop pressure

The indicated UUC

The quantity to be

The expanded (absoluge

as the mean of Tefererce
gauge readings corrected
according to the calibration
certificate and according to
other necessary corrections
for the conditions during the
calibration.

readings (eventuatty
mean values of repeat
measurements) corrected
for offset, etc.

determined by the
calibration (e.g. error of
reading e, correction factor
CF, sensitivity coefficients
in volts/pascals).

orTetativejurncertaimty of
the quantity in the previous
column at the time of
calibration determined in
accordance with 7.3.

If, for simplicity, it is agreed by the customer and the calibration laboratory that only one uncertainty value is to be
given in a whole range, this value shall represent the largest possible uncertainty value in the range.

Sometimes, a single quantity as amean over alarger pressure range is determined (e.g. effective accommodation
coefficient of a spinning rotor gauge, ion gauge coefficient, ion gauge sensitivity coefficient). In this case, the
uncertainty of this quantity shall be given.
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Figure A.1 — Calibration installation
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For better stability of pressure in front of the leak valve and therefore constant flow rate.
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