Y102 ¥'¥5G1 SZN/SV

AS/NZS 1554.4:2014

(Incorporating Amendment No. 1)

Australian/New Zealand Standard™

Structural steel welding

Part 4: Welding of high strength
quenched and tempered steels

e \

N

[ STANDARDS®
STANDARDS NEW ZEALAND

\
\

\

AN

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/AS/111532894/AS-NZS-1554.4?src=spdf

AS/NZS 1554.4:2014

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee WD-003, Welding of Structures. It was approved on behalf of the
Council of Standards Australia on 24 September 2014 and on behalf of the Council
of Standards New Zealand on 12 September 2014.

This Standard was published on 25 November 2014.

The following are represented on Committee WD-003:

Australasian Corrosion Association

Australian Chamber of Commerce and Industry
Australian Industry Group

Australian Steel Institute

Austroads

Bureau of Steel Manufacturers of Australia
Energy Networks Association

Engineers Australia

New Zealand Heavy Engineering Research Association
New Zealand Non-Destructive Testing Association
Steel Reinforcement Institute of Australia
University of Sydney

Welding Technology Institute of Australia

Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.saiglobal.com or Standards New Zealand
web site at www.standards.govt.nz and looking up the relevant Standard in the on-
line catalogue.

For more frequent listings or notification of revisions, amendments and
withdrawals, Standards Australia and Standards New Zealand offer a number of
update options. For information about these services, users should contact their
respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of Standards
Australia or the New Zealand Standards Executive at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR AS/NZS 1554.4.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/AS/111532894/AS-NZS-1554.4?src=spdf

AS/NZS 1554.4:2014

(Incorporating Amendment No. 1)

Australian/New Zealand Standard™

Structural steel welding

Part 4: Welding of high strength
quenched and tempered steels

Originated in Australia as AS 1554.4—1989.

Originated in New Zealand as AS/NZS 1554.4:1995.
Previous edition 2010.

Fourth edition 2014.

Reissued incorporating Amendment No. 1 (September 2017).

COPYRIGHT
© Standards Australia Limited
© The Crown in right of New Zealand, administered by the New Zealand Standards Executive

All rights are reserved. No part of this work may be reproduced or copied in any form or by
any means, electronic or mechanical, including photocopying, without the written
permission of the publisher, unless otherwise permitted under the Copyright Act 1968
(Australia) or the Copyright Act 1994 (New Zealand).

Jointly published by SAIl Global Limited under licence from Standards Australia Limited,
GPO Box 476, Sydney, NSW 2001 and by Standards New Zealand, PO Box 1473,
Wellington 6140.

ISBN 078 1 74342 007 5

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/AS/111532894/AS-NZS-1554.4?src=spdf

AS/NZS 1554.4:2014 2

PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee WD-003, Welding of Structures, to supersede AS/NZS 1554.4:2010.

This Standard incorporates Amendment No. 1 (September 2017). The changes required by
the Amendment are indicated in the text by a marginal bar and amendment number against
the clause, note, table, figure or part thereof affected.

The objective of this Standard is to provide rules for the welding of a wide range of steel
constructions, using high strength quenched and tempered steel parent material.

The objective of this revision is to update the Standard and bring it in line with the latest
edition of AS/NZS 1554.1, Structural steel welding, Part 1: Welding of steel structures.

This edition incorporates the following major changes to the 2010 edition:
(a)  Revision of the following Clauses:

1.1, 2.3.1, 2.3.3, 3.1.2 (new), 3.1.3, 4.1.1 (Note 2), 4.1.4, 4.2(b), 4.3.2 (new clause),
4.5.5.1, 4.6.1.1 (new sub clause), 4.7.1, 4.7.7, 4.12.1, 4.12.2.3, 5.1.1 (new note),
5.2.2, 7.2(a) (new), 6.2.2, 6.3.3, 6.4.3 (new), 6.7 (Note 2), 6.8 (new note), 7.2 (new),
7.4, F2.2, F4.

(b)  Revision of the following Tables:

4.1.3, 4.5.5.1 (Title and Note 2, 4.5.5.4 (Title), 4.6.1(A), 4.6.1(B), 4.6.2, 4.7.1
(Notes 1 and 3 revised), Table 4.11(A) Item (u) deleted, 4.11(D) (new), 4.12.2(B)
(Note 1), 5.3.4, 6.2, E4 (items renumbered and revised).

(c)  Revision of the following Figures:
5.2.2 (new), 6.2(a) and (b).

The Standard requires that weld preparations, welding consumables and welding procedures
be qualified before commencement of welding. Prequalified joint preparations, welding
consumables and welding procedures are also given in the Standard.

The Standard, in catering for structures subject to fatigue conditions as well as statically
loaded structures, provides three categories of welds with three differing levels of weld
quality assurance associated with the different types of service to which the welds are
subjected. The intention is that the designer should select the category suited to the severity
of the service and nominate this on the drawings. Where a structure contains more than one
category, this nomination of appropriate categories will ensure that appropriate levels of
supervision and inspection will be applied to the relevant parts of the structure.

Statements expressed in mandatory terms in notes to tables and figures are deemed to be
requirements of this Standard.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Structural steel welding

Part 4: Welding of high strength quenched and tempered steels

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the welding of steel structures made up of
combinations of steel plate, sheet or sections, including hollow sections and built-up
sections, or castings and forgings, by the following processes:

(a) Manual metal-arc welding (MMAW).

(b) Submerged arc welding (SAW).

(c) Gas metal-arc welding (GMAW), including pulsed mode.

(d) Gas tungsten-arc welding (GTAW or TIG).

(e) Flux-cored arc welding (FCAW).

(f)  Electroslag (including consumable guide) welding (ESW) (see Note).
(g) Electrogas welding (EGW) (see Note).

NOTE: These processes may not be suitable for welding quenched and tempered steels in all
cases (see WTIA Technical Note 15).

This Standard is limited to the welding of quenched and tempered steel parent material
complying with Clause 2.1.

This Standard applies to the welding of steelwork in structures complying with AS 4100 or
NZS 3404.1. Where welded joints in these structures are governed by dynamic loading
conditions, this Standard applies only to those welded joints that comply with the fatigue
provisions of AS 3990, AS 4100 or NZS 3404.1, as limited by Item (ii) below, or with the
directly equivalent fatigue provisions of other application Standards.

This Standard applies to welded joints that are—
(i)  not subject to fatigue conditions; or
(i)  subject to fatigue conditions; and—

(A) the stress range in the welded joint complies with the permissible stress range
of stress Categories C, D, E or F of AS 3990, or weld categories lower than or
equal to detail Category 112 of AS 4100 or NZS 3404.1;

(B) the stress range in the welded joint is not greater than 80% of the permissible
stress range of stress Category B of AS 3990 (Category SP weld, see
Clause 1.5.2); or

(C) the stress range in the welded joint is greater than 80% of the permissible stress
range for stress Category B of AS 3990, or exceeds the stress range permitted
for detail Category 112 of AS 4100 or NZS 3404.1 (Category FP weld, see
Clause 1.6), but does not exceed the maximum stress ranges permitted for these
categories.
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In addition to the abovementioned structures, the Standard applies to the welding of
bridges, cranes, hoists, earthmoving equipment, other dynamically loaded structures and
steelwork in applications other than structural.

NOTES:
1 Further information on this Standard is given in WTIA Technical Note 11.

2 This Standard requires that weld preparations, welding consumables and welding procedures
be qualified before commencement of welding. Prequalified joint preparations, welding
consumables and welding procedures are also given.

3 In catering for structures subject to fatigue conditions as well as statically loaded structures,
this Standard provides three categories of welds with three differing levels of weld quality
assurance associated with the different types of service to which the welds are subjected. The
intention is for the designer to elect the category suited to the severity of the service and
nominate this on the drawings. Where a structure contains more than one category, this will
ensure that appropriate levels of supervision and inspection will be applied to the relevant
parts of the structure.

4 GMAW includes waveform controlled welding such as synergic, programmable and
microprocessor controlled processes e.g. pulsed spray transfer, controlled short circuit
transfer.

1.2 EXCLUSIONS

This Standard does not apply to the welding of structures by the following processes:
(a) Oxy-fuel gas welding (GW).

(b) Resistance welding (RW).

(c) Friction welding (FW).

(d) Thermit welding (TW).

This Standard does not apply to the welding of pressure vessels and pressure piping, nor to
underwater welding.

NOTE: For guidance on underwater welding the user should refer to ISO 15614-10, ISO 15618-1
and ISO 15618-2 as appropriate.

This Standard does not cover the design of welded connections and permissible stresses in
welds, nor the production, rectification or repair of castings.

1.3 INNOVATION

Any alternative materials, welding processes, consumables, methods of construction or
testing that give equivalent results to those specified, but do not comply with the specific
requirements of this Standard or are not mentioned in it, are not necessarily prohibited.

1.4 NORMATIVE REFERENCES

Documents referred to for normative purposes are listed in Appendix A.

NOTE: Documents referenced for informative purposes are listed in the Bibliography.

1.5 DEFINITIONS

For the purpose of this Standard, the symbols and definitions given in AS 1101.3, AS 2812
and those below apply.

1.5.1 Fabricator

The person or organization responsible for the welding of the structure during fabrication or
erection.
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1.5.2 Inspecting authority

The authority having statutory powers to control the design and erection of buildings or
structures.

NOTE: Where the structure is not subject to statutory jurisdiction, the principal is deemed to be
the inspecting authority.

1.5.3 Inspector

A person employed by or acceptable to the inspecting authority or principal for the purpose
of inspecting welding, in accordance with this Standard.

1.5.4 May
Indicates the existence of an option.
1.5.5 Principal

The purchaser or owner of the structure being fabricated or erected, or a nominated
representative.

NOTE: The nominated representative should be suitably qualified to deal with the technical
issues of this Standard.

1.5.6 Shall

Indicates that a statement is mandatory.
1.5.7 Should

Indicates a recommendation.

1.6 WELD CATEGORIES

The Standard provides three categories of welds based on the type of application
(see Clause 6.1), which in turn necessitates two levels of quality assurance (i.e. inspection
and acceptance of weld imperfections) suitable for different weld applications and service
conditions. See Appendix D, Item (a).

The three weld categories shall be designated as follows:
(a)  GP (general purpose)—to be generally selected where —

(i) the weld is essentially statically loaded and designed to meet the appropriate
requirements of AS 4100 or NZS 3404.1;

(i) the weld is stressed to not more than 50% of the relevant maximum permissible
stress as specified in AS 3990; or

(iii) the welding application is other than structural.
NOTE: Welds nominated as Category SP, but not complying with the requirements for that

category, may be considered as Category GP welds, provided the requirements of the design
Standard are satisfied and the principal has agreed.

(b) SP (structural purpose)—to be generally selected where —

(1)  the weld is essentially statically loaded and designed to meet the appropriate
requirements of AS 4100 or NZS 3404.1;

(i) the weld is stressed to more than 50% of the relevant maximum permissible
stress as specified in AS 3990; or

(iii) the weld is subject to dynamic loading within the limits of the scope of this
Standard, as described in Clause 1.1.

(c) FP (fatigue purposes)—to only be selected where the weld is subjected to high levels
of dynamic loading where the stress ranges exceed detail Category 112 of AS 4100
or NZS 3404.1; or where they exceed 80% of the permissible stress range for
Category B of AS 3990.
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1.7 MANAGEMENT OF QUALITY
1.7.1 Quality management

Fabricators shall ensure that all welding and related activities, see Clause 1.7.2, are
managed under a suitable quality management system.

Such a system should generally comply with the requirements of the AS/NZS ISO 3834
series particularly where fabrication activities require the approval of the principal or
inspecting authority, or where the fabrication of large, complex or critical structures is
being undertaken.

1.7.2 Basic welding requirements

The basis of this Standard is that a weld shall—

(a) be made in accordance with a qualified welding procedure;

(b) be carried out by a welder suitably qualified to carry out such a procedure;

(c) be carried out under the supervision of a welding supervisor who is employed by or
contracted to the fabricator; and

(d) comply with the appropriate requirements of this Standard.

For certain conditions prescribed herein, the welding procedure is deemed to be
prequalified and may not require full qualification testing (see Clause 4.3 and Table 4.7.1).

1.8 SAFETY
1.8.1 Safety equipment and procedures

Welding shall be carried out in accordance with the relevant requirements of the following
Standards:

AS 1470, AS 1674.1, AS 1674.2, AS/NZS 1336, AS/NZS 1337, AS/NZS 1338.1 and
AS 2865.

1.8.2 Welding equipment

Welding plant and equipment shall comply with the relevant sections of the appropriate
regulations, and the relevant requirements of the following Standards:

AS 2799, AS/NZS 1995 and AS 60974.1.
1.8.3 Other hazards

The fabricator shall identify and manage any other risks and hazards from welding that are
not covered by Clauses 1.8.1 and 1.8.2. In particular, due consideration shall be given to the
control of emitted fumes, especially when welding through paints, primers and other surface
coatings.

NOTES:

1 Guidance on the management of risk is given in AS/NZS ISO 31000.

2 Further guidance on safety precautions is given in WTIA Technical Notes 7 and 22.
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