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EESTI STANDARDI EESSONA NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN ISO This Estonian standard EVS-EN I1SO
8655-6:2003 sisaldab Euroopa standardi | 8655-6:2003 consists of the English text of
EN ISO 8655-6:2002 ingliskeelset teksti. |the European standard EN ISO 8655-

6:2002.
Kaesolev doghent on joustatud This document is endorsed on 18.02.2003
18.02.2003 le kohta on avaldatud with the notification being published in the
teade Eesti st rdiorganisatsiooni official publication of the Estonian national
ametlikus véljaan@. standardisation organisation.
Standard on kattesagdyv Eesti The standard is available from Estonian
standardiorganisatsioo@;. standardisation organisation.

2

Kasitlusala: A/ Scope:
This part of ISO 8655 specifi y(hg This part of ISO 8655 specifies the

reference method for conformi sting |reference method for conformity testing
of piston-operated volumetric a?)&ratus, of piston-operated volumetric apparatus,
whereby errors of measurement ar@ whereby errors of measurement are
determined gravimetrically. The tests determined gravimetrically. The tests are
aplicable to complite system compris’ig‘- aplicable to complite system comprising
the basic apparatus and all parts select@,the basic apparatus and all parts selected
for use with the apparatu, disposable or t use with the apparatu, disposable or
reusable, involved in the measurement by @ able, involved in the measurement by
uptake (In) or delivery (Ex) process u;ége (In) or delivery (Ex) process

s

)

™

ICS 17.060, 71.040.20 }

instruments, piston meters, pistons, precision, specification (approval), ifications,

Voétmesodnad: drift, error limits, gravimetric analysis, lifting cylinders,@%l;ring
testing, volumetric apparatus, volumetric meters
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Appareils volumétriques a pi
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(1ISO 8655-6:

- Partie 6: Méthodes Volumenmessgerate mit Hubkolben - Teil 6:
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This European Standard was approved byé& on 13 July 2002.

CEN members are bound to comply with the é CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard with y alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the anagement Centre or to any CEN member.

This European Standard exists in three official versiofis

under the responsibility of a CEN member into its ow

(E;glish, French, German). A version in any other language made by translation
versions.

age and notified to the Management Centre has the same status as the official

CEN members are the national standards bodies of Austria,@ jum, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway,? rtugal, Spain, Sweden, Switzerland and United Kingdom.
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Foreword

This document (ISO 8655-6:2002) has been prepared by Technical Committee ISO/TC 48
"Laboratory glassware and related apparatus” in collaboration with Technical Committee
CEN/TC 332 aboratory equipment”, the secretariat of which is held by DIN.

This Europe%landard shall be given the status of a national standard, either by publication
of an identical or by endorsement, at the latest by March 2003, and conflicting national
standards shall begajthdrawn at the latest by March 2003.

According to the C
the following countrie
Czech Republic, Denm
Luxembourg, Malta, Neth
United Kingdom.

NELEC Internal Regulations, the national standards organizations of

bound to implement this European Standard: Austria, Belgium,

inland, France, Germany, Greece, Iceland, Ireland, Italy,

ds, Norway, Portugal, Spain, Sweden, Switzerland and the
/;ndorsement notice

The text of the International Standasgl O 8655-6:2002 has been approved by CEN as a
European Standard without any modi ions.

NOTE Normative references to Internationa@dards are listed in Annex ZA (normative).
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EN ISO 8655-6:2002 (E)

Annex ZA (normative)
Normative references to international publications with their relevant European
publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

NOTE Wheg\ International Publication has been modified by common modifications,
indicated by@d.), the relevant EN/HD applies.

Publication \% Title EN Year

EN ISO 3696 1995%Water for analytical laboratory use - 1SO 3696 1987
@ecification and test methods
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PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not be
edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this file,
parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.
Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters

were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.
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electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's
member body in the country of the requester.

ISO copyright office

Case postale 56 » CH-1211 Geneva 20
Tel. +41227490111

Fax + 4122749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

© ISO 2002 — All rights reserved



ISO 8655-6:2002(E)

Contents Page
Yo 0 o1 PRRURIN 1
2 NOIMALIVE FEIEIENCES ..ottt et e oottt ettt e e e e e e o e s aa bbb bb e et e eeaaeaeesaaabsbbebeaeeaaaaaeeaasaannnnns 1
I 1= £ 3= T o [ o =3 T a1 i) NPT PRPP PR 1
4 Apparatus ........5 6 ........................................................................................................................................ 2
5 Testliquid .............. {Y‘ .................................................................................................................................... 2
(ST 1211 a oo [o 11T o 1= TR PP P PPRPPTTTPR 2
7 Procedure ..........ccuee. Oé ............................................................................................................................. 3
8 Evaluation ............ccocoo....... QD e 8
9 Testreport .......ooccoeeeeeeeeeinnnn. Q

Annexes o

A Calculation of volumes from balance rﬁjings ............................................................................................... 12
B Assessment of the uncertainty of the deﬂ@ed VOIUMIE ... et e e e e e e e e e e e e e nnenes 13
Bibliography............ecueiiiiiiie s @ .............................................................................................. 14

© 1SO 2002 — All rights reserved iii



ISO 8655-6:2002(E)

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 1SO 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 1SO, also% part in the work. 1ISO collaborates closely with the International Electrotechnical

Commission (IEC) on all ters of electrotechnical standardization.

International Standards are‘ér‘ ed in accordance with the rules given in the ISO/IEC Directives, Part 3.
Draft International Standards a d by the technical committees are circulated to the member bodies for voting.

Publication as an International St rd requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility th me of the elements of this part of ISO 8655 may be the subject of patent
rights. 1ISO shall not be held responsibl identifying any or all such patent rights.

International Standard ISO 8655-6 was p?péeg by Technical Committee ISO/TC 48, Laboratory glassware and
related apparatus, Subcommittee SC 1, VOIU%C instruments.

ISO 8655 consists of the following parts, under th&neral title Piston-operated volumetric apparatus:
— Part 1: Terminology, general requirements and q;@/rscommendations

— Part 2: Piston pipettes ®

— Part 3: Piston burettes L/‘

— Part 4: Dilutors Gé

— Part 5: Dispensers

— Part 6: Gravimetric methods for the determination of measur&% error

The following part is under preparation: %

— Part 7: Non-gravimetric methods for the determination of measureme@ror

Annex A forms a normative part of this part of ISO 8655. Annex B is for info(éion only.
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Introduction

ISO 8655 addresses the needs of:
— suppliers, as a basis for quality control including, where appropriate, the issuance of supplier's declarations;

— test houses and otler bodies, as a basis for independent certification;

— users of the equippﬁ’wt’, to enable routine checking of accuracy.

The tests specified shoulﬂme carried out by trained personnel.

© ISO 2002 — All rights reserved






INTERNATIONAL STANDARD ISO 8655-6:2002(E)

Piston-operated volumetric apparatus —

Part 6:
Gravimetric methods for the determination of measurement error

1 Scope 6/’

This part of ISO 8655 speciffeythe reference method for conformity testing of piston-operated volumetric apparatus,
whereby errors of measurengeht are determined gravimetrically. The tests are applicable to complete systems
comprising the basic apparatus all parts selected for use with the apparatus, disposable or reusable, involved in
the measurement by uptake (In) t@elivery (Ex) process.

NOTE General requirements and definiy

of terms of piston-operated volumetric apparatus are given in ISO 8655-1. For the
metrological requirements, maximum per i

le errors, requirements for marking and information to be provided for users for
piston-operated volumetric apparatus, see | 5-2 for piston pipettes, see ISO 8655-3 for piston burettes, see 1ISO 8655-4 for
dilutors and see 1SO 8655-5 for dispensers. m)'ative test methods such as photometric and titrimetric methods will be the
subject of a future Part 7 to ISO 8655. d\

S

2 Normative references 'O

The following normative documents contain provisior@hich, through reference in this text, constitute provisions of
this part of ISO 8655. For dated references, subsequen endments to, or revisions of, any of these publications do

not apply. However, parties to agreements based on #s, part of 1ISO 8655 are encouraged to investigate the
possibility of applying the most recent editions of the nor documents indicated below. For undated references,
the latest edition of the normative document referred to ap#es. Members of ISO and IEC maintain registers of
currently valid International Standards. @

ISO 3696, Water for analytical laboratory use — Specification an% methods

ISO 8655-1:2002, Piston-operated volumetric apparatus — Part 1: inology, general requirements and user
recommendations /

ISO 8655-2:2002, Piston-operated volumetric apparatus — Part 2; Piston p%s

ISO 8655-3:2002, Piston-operated volumetric apparatus — Part 3: Piston buret }

ISO 8655-4:2002, Piston-operated volumetric apparatus — Part 4: Dilutors @

ISO 8655-5:2002, Piston-operated volumetric apparatus — Part 5: Dispensers %)

ISO/TR 20461:2000, Determination of uncertainty for volume measurements made using the gravimetric method
ISO/IEC Guide 2, Standardization and related activities — General vocabulary

OIML R 76-1:1992, Non-automatic weighing instruments — Part 1: Metrological and technical requirements — Tests

3 Terms and definitions

For the purposes of this part of ISO 8655, the terms and definitions given in 1ISO 8655-1, ISO/IEC Guide 2 and
OIML R 76-1 apply.

© 1SO 2002 — All rights reserved 1





