TECHNICAL ISO/TR
REPORT 22281

First edition
2018-01

Welding consumables — International
Institute of Welding (IIW) position
statement on the use-of trace element
analyses in welding-consumable
specifications

Produits consommables pour le soudage — Position de l'Institut
international de la soudure (IIW) sur l'utilisation d'analyse
d'éléments-trace lors-de la spécification de consommables

Reference number
ISO/TR 22281:2018(E)

©1S0 2018


https://standardsiso.com/api/?name=6cb10ab9bbe676d70dc5e4e58b3f505e

ISO/TR 22281:2018(E)

—COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva, Switzerland

Tel. +41 22 74901 11

Fax +4122 749 09 47

copyright@iso.org

www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=6cb10ab9bbe676d70dc5e4e58b3f505e

ISO/TR 22281:

Contents

FFOT@WOIM ..........ooooooooeeee e

IIEEOAUCTION.......oooooo s

1 S0P ...

2 Normative references

3 Terms and definitions

4 Background

5 ITW round robin FeSUILS ...y
5.1 BIUSCAtO FACLOT ......oooiiooeoeeeee e sssssneesssssseegsboee e
5.2 Reheat Cracking Composition FACtor ... Gy e

6 COMCIUSION ..o s e s

BIDIHHOGIAPIY ...ttt T

2018(E)

© ISO 2018 - All rights reserved

iii


https://standardsiso.com/api/?name=6cb10ab9bbe676d70dc5e4e58b3f505e

ISO/TR 22281:2018(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 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.

The procgdures used to develop this document and those intended for its further maintenance-gre
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed\for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn 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 patént rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS{ list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an eyplanation on the voluntary nature of standards, the <méaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow]ng
URL: wwv.iso.org/iso/foreword.html.

This docujment was prepared by the International Institute of Welding.

Requests for official interpretations of any aspect of this document should be directed to the ISO Centjral
Secretarigt, who will forward them to the [IW Secretariat for an official response.
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Introduction

This document is the result of study and deliberations of the International Institute of Welding.
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Welding consumables — International Institute of Welding
(ITW) position statement on the use of trace element
analyses in welding consumable specifications
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Scope

is document, based on round robin tests for chemical analysis conducted within ITW,
erlaboratory reproducibility of measurement of trace element concentrations in)steel

pcurement as can be applied using, for example, ISO 14344 or API RP 934-A.

Normative references

Thlere are no normative references in this document.
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3.3

Terms and definitions

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

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://wwiv:electropedia.org/

jce element

emical element, generally considered to have an undesirable effect but unavoidably prese
concentrations significantlysbelow 1 % by weight, whose concentration is normally dete
Fts per million (ppm)

uscato Factor
ighted sum of concéntrations of P, Sb, Sn and As, each element expressed in parts per milli
 corresponding)weld metal, as follows:

10P+5Sb+4Sn+ As
100

Bruscato Factor =

R 1)

considers
and weld

tals, and offers guidance in respect to application of accept/reject criteria in welding filler metal

and I[EC maintain terminological databases for use in standardization at the following addlresses:

nt in steel
rmined in

bn in steel

Kf

P al | Fal ) I 4=
IITAU U dURAIIT g GUIITPUSIUVUIT I'dULUL

weighted sum of concentrations of Pb, Bi and Sb, each element expressed in parts per million in steel
and corresponding weld metal, as follows:

4

Kf =Pb+Bi+0,03Sb

Background

Recognizing that disputes have arisen between consumable suppliers and consumable users concerning
acceptability of lots of welding consumables based on trace element measurements and calculation
of various accept/reject criteria such as the Bruscato Factor or the Reheat Cracking Composition
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Factor, [IW undertook round robin testing of Cr-Mo steel and corresponding weld metal to examine
interlaboratory reproducibility of measurement of trace elements. Interlaboratory reproducibility is
important in determining accept/reject decisions due to the uncertainty associated with the sum of
several measurements. When the calculated factor is slightly higher than or slightly lower than the
acceptance criterion, there is a certain amount of doubt as to whether the correct decision to accept or
to reject is being made.

5 IIW round robin results
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n standards, such as API RP 934-A, require the Bruscato Factor to be limited to,15 pj
. The IIW round robin of measurements of trace elements[3] found the intexlaboratq
deviation of the Bruscato Factor calculated from the measurements made by eg
ing laboratory to be 1,0 ppm when the interlaboratory average was 12/0 ppm. A 95
e interval for the true value for a given lot of consumables near the levelof 15 ppm would
nus two standard deviations. In other words, if a value of the calculated Bruscato Factor fo
f consumables is between 13 ppm and 17 ppm, it cannot be said withyconfidence that the
ables should properly be accepted or rejected.

jeat Cracking Composition Factor

n standards, such as API RP 934-A, have considered.inCorporation of the Reheat Crack
on Factor originally proposed by Chauvy and Pillot{S] but concerns about expense a
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reproducipility of measurement of Pb and Bi at levels of around 1 ppm have been raised. It is presently

unclear

of 1,5 ppin maximum will be imposed. The IIW round\ robins[3][4] concluded that the only suita
reproduciple analytical methods currently available afge inductively coupled plasma mass spectrome

(ICP-MS)
were rest
Cracking
In other
consumalk
accepted
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Consideri
criteria nf
described

factors cdlculatedias above fall within the uncertainty area around the stated limit should allow

retests byj

ether or not the proposed accept/reject criterionof the Reheat Cracking Composition Fac

hnd glow discharge mass spectrometry (GD-MS). Furthermore, when the analytical methd
ricted to ICP-MS and GD-MS, the 95 % confidence interval for a calculated value of the Reh
Composition Factor is about plus or-tninus 0,5 ppm about the interlaboratory average val
vords, if a value of the calculated' Reheat Cracking Composition Factor for a given lot
les is between 1,0 and 2,0, it cannot be said with confidence that the lot should properly
br rejected.

lusion

hg the results ofthe [IW round robin tests, it should be clear that application of accept/rej
bed to take imtovaccount the degree of uncertainty that accompanies the use of the factors
above. At the very least, decisions on acceptance or rejection of consumables for which {

otherlaboratories before deciding upon disposition.
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