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About Galvanizers Association Australia and Galvanizing Association of New Zealand

Who We Are

Galvanizers Association of Australia (GAA) and Galvanizing Association of New Zealand (GANZ), represent the hot dip galvanizing
industry in Australia and New Zealand. Our members are hot dip galvanizers, as well as zinc, equipment, chemical and other
suppliers of all sizes. Members of the GAA and GANZ are in Australia, New Zealand, and around the world.

GAA and GANZ are not-for-profit, membership-based organisations providing our members with a competitive advantage through
unique access to industry, research, education, certification, and the wider industrial community. Our employees are technically
qualified corrosion and hot dip galvanizing experts, providing support to members and non-members alike. For non-members we
also provide technical consulting services on a not-for-profit basis.

GAA provides technical and marketing support to GANZ, and are proud members of the IZA, AGA, APGGA, ASI, SCNZ, ACA, and
many other industry associations. We represent our industry on a range of Standards Australia, Standards New Zealand, 1SO, and
ASTM committees to ensure the local industry remains competitive and relevant to local steel fabricators.

Promotion of Hot Dip Galvanizing

Education: Providing information and resources to architects, engineers, builders, and other stakeholders about the advantages of
hot dip galvanizing.

Marketing: Conducting marketing campaigns and participating in industry events to raise awareness about hot dip galvanizing.

Technical Support and Standards

Technical Consulting Services: Free and expert advice to non-members on galvanizing processes, best practices, and technical
specifications, and technical services on a not-for-profit basis for acceptance assessment on all Standards.

Standards Development: Collaborating with Standards organizations to develop and maintain industry Standards for hot-dip
galvanizing.

Research and Development

Innovation: Supporting research projects aimed at improving galvanizing techniques and developing new applications for galvanized
steel.

Publications: Producing technical publications, case studies, and research reports to disseminate the latest findings and
innovations.

Training and Education

CPD, Workshops and Seminars: Organizing continuing professional development (CPD), training sessions, workshops, and
seminars on various aspects of galvanizing.

Certification Programs: Offering certification programs for galvanized coatings inspectors and operators to ensure that industry
practitioners are well-trained and qualified.

Advocacy and Representation
Policy Advocacy: Representing the industry’s interests in policy discussions and regulatory matters.
Industry Representation: Acting as the voice of the galvanizing industry in various forums and industry groups.

Sustainability and Environmental Responsibility

Environmental Standards: Encouraging the adoption of environmentally responsible practices and compliance with environmental
regulations.

Sustainable Development: Highlighting the environmental benefits of hot dip galvanizing, such as the longevity and recyclability of
galvanized steel.

Networking and Collaboration

Industry Events: Organizing conferences, trade shows, and networking events to foster collaboration and knowledge sharing.
Membership Services: Providing services and support to members, including access to industry news, resources, and professional
networks.

Further information:

For further information about Galvanizers Association of Australia or Galvanizing Association of New Zealand and how we can
help your business, please visit https://gaa.com.au/ or https://www.galvanizing.org.nz/.
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The changes from issue 3 are editorial to deal with the release of the 2025 edition of AS/NZS 4680.
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This document is intended to inform readers of issues and developments in the field of hot dip galvanizing. Any advice given,
information provided, or procedures recommended may be based on assumptions which while reasonable, may not be applicable
to all environments and potential fields of application and its accuracy, reliability or completeness is not guaranteed and should not
be used as a substitute for professional advice. GAA, GANZ, and their employees disclaim all liability and responsibility for any
direct or indirect loss or damage which may be suffered by the recipient through relying on anything contained or omitted in this
publication.

© Galvanizers Association of Australia/Galvanizing Association of New Zealand, 2025


https://gaa.com.au/technical-publications/

ADVISORY NOTE 13

DISTORTION OF HOT DIP GALVANIZED ARTICLES

INTRODUCTION

Distortion of fabricated steel items occurs in only a very small number of instances and has become a
rare occurrence as bath sizes have increased over time, while galvanizer handling facilities, and design
and fabrication practices have improved. The reduction in the issues surrounding distortion, however, do
not mean that design and fabrication practices that reduce the likelihood of distortion occurring should
not be implemented wherever possible.

This Advisory Note provides an explanation of the most common causes for distortion of articles in the
process and gives best practice advice for design and fabrication practices to reduce the likelihood of
distortion occurring.

OCCURRENCE

Galvanizing will not generally cause distortion if design and fabrication practices are correct. In most
cases, following the guidelines in the Guide to Best Practice Design for Hot Dip Galvanizing — Venting
and Draining and AS/NZS 2312.2 will eliminate distortion. When steel fabrications do distort during
galvanizing, the reasons have usually been ‘built-in’ at an earlier stage. Distortion almost always arises
from the relief of stresses as the steel is dipped into the molten 450 °C of the galvanizing bath. Although
such stresses may be inherent in the steel and may vary from batch to batch, they are more commonly
caused during fabrication. Distortion may also occur if steels of significantly different thicknesses are
joined together in a fabrication. Only very rarely is it caused by handling in the galvanizing plant.

Basic design points and other means of minimising distortion are outlined in this document. Symmetrical
sections such as |I-beams and tubes have less inherent tendency to distort than asymmetrical sections
such as hot rolled channels and large flat plates. Similarly, cylindrical vessels are less liable to distort than
rectangular or elliptical ones. As a rule, the lighter the gauge of steel, the greater the risk of distortion.
One solution that will reduce distortion HR Lo [ o i

in structures that consist of lighter [ i 4
sections is the inclusion of bracing or
stiffening plates in areas of particular
concern as shown in Figure 1 where the
slender galvanized frames were braced
with plates that were removed prior to
the door assembly being completed.

Communication between the designer,
fabricator and galvanizer at an early
stage is the best option to ensuring the
customer receives the best results.

(=]

Figure 1 Frame for the doors in this house extension were braced to help
avoid distortion
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INHERENT STRESSES IN STEEL

Steel being galvanized progresses through a temperature cycle upon immersion into and withdrawal from
the galvanizing bath. Because parts are immersed at an angle, uneven heating can occur if the article is
immersed too slowly, creating a temperature profile along the article being galvanized. This temperature
profile allows the steel’s internal stresses to be relieved at different times in the immersion cycle. These
stresses may cause changes in shape and/or alignment (distortion and warping).

In most cases articles are immersed too slowly only when the vent and drain holes are too small to allow
the required dipping speed.

FABRICATION STRESSES

Minimising the introduction of stresses during welding

Welding two pieces of steel together can result in extreme differences in temperatures within small areas
of an assembly and hence significant residual stresses.

In general, it is recommended that:

e Components of an assembly be pre-formed accurately so that they need not be forced, sprung,
or restrained during welding.

e Thick sections should be continuously welded.

e Thin sections and sheet fabrications may benefit from intermittent welding, depending on
whether heat is conducted rapidly away from the weld, although more stress may arise at the
starting point of the weld.

o Welded assemblies should be aligned so that the stresses are balanced rather than all pulling in
the same direction.

Other design features to avoid to minimise distortion
Steel sections should vary as little
as possible. Thick and thin
sections absorb and lose heat at
different rates and so can expand
and contract unevenly. Large
unsupported flat sheets may
buckle so stiffeners should be
included in the design. Frames
around the flat panel, whether of
solid steel or open material such
as welded mesh should be
galvanized separately, as the
frame would offer a constraint and
tend to cause buckling rather than
reduce it. The other recommended option is to weld every second mesh stand to the frame, rather than
all of them. This allows some movement in the frame during the galvanizing process.
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Where there is an inherent tendency to distort, for
example in asymmetrically shaped fabrications
(including fabricated girders or lattice beams with top
or bottom chords of different sections), the effect can
be minimised or eliminated if the fabrication is of such
a size and design that it can be rapidly immersed in a
single dip. Whether this can be done will depend on
both the size of the sections in relation to the
galvanizer’s dipping facilities, and on the extent to
which hollow sections are involved. The galvanizer
Figure 2 Distortion of a poorly fabricated article where the  Sshould be consulted to decide on the maximum
supporting members (under the plate in this photograph) - aqvisable lengths. There is little or no distortion in
introduced stresses in the plate which were relieved in the

galvanizing process. standard symmetrical components whether they are
single or double end dipped - however if larger fabrications need to be double-end dipped, the significant
thermal gradient created by this procedure may give rise to distortion.

Where some bowing, twisting, or bending has occurred it may be possible to straighten the object after
the galvanizing process, particularly with two-dimensional shapes.

PLATE PRODUCTS

Plate material can present a distortion risk,
especially under 10 mm in thickness.

To minimise distortion problems, the
following rules should be observed:

1. Where possible, galvanize the plate
separately from any frame or
supporting steel work and assemble
after galvanizing. For example,
galvanizing trailer frames separately
from plate will deliver consistently
good results.

2. Uniform processing of the plate
should be specified during
fabrication. For example, shear plate

where possible and minimise thermal  Figure 3 Distortion of galvanized trailer deck has been avoided by

; galvanizing the deck plate separately from the frame. This also allows better
CUttllng of |Ong edges. located vent and drain holes in the frame providing a higher quality and
3. Putting holes in the centre of floor more durable product.

plates will assist in minimising
buckling as the plate will expand into the hole during heating.

4. Provide suitable hanging points that balance the article, limiting unevenly distributed forces that
occur when the article is hung and dipped. Generally, the articles should have hanging points at
thirds to minimise distortion, although longer and heavier articles will need more hanging points.

Distortion of hot dip galvanized articles (Issue 4) Page 3
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STRESS RELIEF

Fabrication stresses can be reduced by stress relieving before galvanizing. Early consultation between
galvanizer, fabricator and designer is the key to success in avoiding distortion, through the incorporation
of good design features. Some welding procedures require stress relieving before galvanizing.

GENERAL RULES TO FOLLOW

The following list summarises the general design and fabrication rules that are recommended if there is
a likelihood of distortion of articles during the galvanizing process:

e Specify air cooling where possible.

e Avoid progressive (double dipping) where possible. It is preferable to build assemblies and
subassemblies in modules so they can be immersed quickly and galvanized in a single dip. In this
way, the entire fabrication can expand and contract uniformly. Where double dipping is required,
consult your galvanizer. GAA/GANZ Advisory Note AN 50 provides additional information.

* Where possible, use symmetrically rolled sections in preference to angle or channel frames. For
example, I-beams are preferred to angles, or channels.

e Use parts in an assembly of equal or near equal thickness, especially at joints.

e Use temporary bracing or reinforcing on thin-walled and asymmetrical designs.

e Bend members to the largest acceptable radii to minimize local stress concentration.

o Accurately pre-form members of an assembly so it is not necessary to force, spring, or bend them
into position during joining. Continuously weld joints using balanced welding techniques to reduce
uneven thermal stresses. Pinholes from welding are very dangerous in items to be galvanized and
must be avoided. Staggered welding techniques to produce a structural weld are acceptable. For
staggered welding of 4 mm or lighter material, weld centres should be closer than 100 mm.

SUMMARY

Distortion can be avoided with good design for galvanizing practice and by following the general rules for
steel fabrication. Where there is a risk of distortion, your galvanizer has probably seen the problem before
and can advise whether there are recognised solutions.
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GAA/GANZ ADVISORY NOTES

LISTING OF GAA/GANZ ADVISORY NOTES
AN 01 — Sweep blasting of hot dip galvanized steel

Provides guidance on the best practice for sweep blasting used in preparation of the galvanized surface immediately prior to
painting and powder coating. Sweep blasting is also specified when a friction bolt system is implemented.

AN 02 - Thicker galvanized coatings for specialised applications
Provides guidance on how to achieve thicker hot dip galvanized coatings when increased durability is desired, including thicker
steels, more reactive steels, surface blasting, and duplex coatings.

AN 05 — Wet storage stain

Provides guidance to assist with the prevention of wet storage stain, advice on maintaining the galvanized steel if staining has
developed, and information on determining the coating thickness after removal. A visual guide is also provided to help the reader
understand the severity of wet storage stain, which will be beneficial if cleaning is required.

AN 06 — Quenching hot dip galvanized coatings

Describes the purpose of quenching, the common passivation methods and gives examples of when quenching may or may not
be required to be specified.

AN 07 — Repair of damaged galvanized coatings
Provides general information on the repair of hot dip galvanized steel after on-site welding or where other field damage has
occurred.

AN 09 — The influence of thermal cutting processes on hot dip galvanized coatings

Provides advice on the effect of flame-cutting, laser-cutting, and plasma-cutting on and around the cut surface of a steel element
and the actions normally taken by a fabricator to minimise the effects on thickness and coating cohesion/adhesion of the coating
to the steel substrate.

AN 10 — The importance of zinc for human health

Introduces the importance of zinc described as an essential mineral of “exceptional biologic and public health importance” and
considered a “Life Saving Commodity” by the United Nations.

AN 11 — Abrasion resistance of hot dip galvanized coatings

Provides guidance on the relative abrasion resistance of galvanized coatings and discusses the galvanizing of selected quench and
tempered high strength steels.

AN 13 — Distortion of hot dip galvanized articles

Provides an explanation of the most common causes for distortion of articles in the process and gives best practice advice for
design and fabrication practices to reduce the likelihood of distortion occurring.

AN 16 — Model specification for hot dip galvanizing to AS/NZS 4680 and AS/NZS 1214
Provides a model specification for use in the application of hot dip galvanized coatings when the fabrication or article is required to
meet the requirements of AS/NZS 4680 and AS/NZS 1214.

AN 28 — Hot dip galvanizing Standards

Provides details of each of the key galvanizing Standards available in Australia and the products manufactured from them, including
the International (ISO) and American Standards (ASTM) for hot dip galvanizing and zinc coating.

AN 31 — Care and maintenance of hot dip galvanized coatings

Provides general guidance on care and maintenance of galvanized coatings with specific advice where the installed location,
including micro-environments, can play a significant part in the management of the coating.

AN 32 - Cleaning hot dip galvanized coatings
Provides specific advice for cleaning a galvanized coating when exposed to the most common contaminants, particularly in building
applications.

AN 33 — An introduction to common terms relating to durability and warranty
Explains common terms and how they are used, including design life, durability, life to first maintenance, maintenance, and repairs.
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AN 35 — Steel composition and the effect on hot dip galvanized coatings

Discusses key aspects of the chemical composition of the steel and the effect this has on the galvanized coating formation,
thickness, and appearance.

AN 37 — Acceptance inspections methods for hot dip galvanized coating thickness

Provides guidance on the methods of demonstrating compliance to the coating thickness requirements of AS/NZS 4680 which
can be by acceptance and sampling inspection or an agreed alternative acceptance inspection, typically using a recognised
statistical sampling method. Suitable also for use for articles galvanized to AS/NZS 1214.

AN 39 - An introduction to AS/NZS 2312.2
Introduces the key features of durability and best practice design for hot dip galvanizing using AS/NZS 2312.2.

AN 40 — Hot dip galvanizing of high strength fasteners

Provides advice on the potential effects that the galvanizing process can have on mechanical properties of high strength structural
fasteners used in AS/NZS 1252.1.

AN 41 — Salt spray testing for hot dip galvanized coatings

Provides technical details on why salt spray tests seldom correlate to real life performance for metallic coatings, including hot dip
galvanizing and zinc-rich paints in atmospheric environments, and cannot be used to accurately test the life of a zinc based coatings
because they accelerate the wrong failure mechanism.

AN 42 — Hot dip galvanized steel embedded in soil

Provides general information on factors influencing the corrosivity of different soils, provides guidance on estimating corrosion rates
of galvanized steel and bare steel using local Standards, and provides recommendations which aim to prolong the life of hot dip
galvanized steel members in soil.

AN 44 — Temporary protective coatings on steel articles

Explains how contamination on the surface from paints, lacquers, oils, and markers applied to steel products prevents zinc from
meeting the steel surface and consequently prevents the metallurgical reaction and proper formation of the galvanized coating.
Provides solutions to these common problems.

AN 45 — Standard section properties for hot dip galvanizing

Contains tables showing the thickness, mass and coating area properties of standard structural steel sections used for hot dip
galvanized articles.

AN 46 — An introduction to the GAA Environmental Product Declaration

Provides a basic introduction the Environmental Product Declaration for Galvanizers Association of Australia: Hot Dip Galvanizing
in Australia. The Environmental Product Declaration is produced in accordance with EN 15804, ISO 14025 and PCR 2011:16 V2.2
and has EPD registration number: S-P-01166. Suitable for use in Australia only.

AN 47 — Model specification for hot dip galvanizing of fabrications to AS/NZS 5131

Provide a model specification for the application of hot dip galvanized coatings when the fabrication is required to meet the
requirements of AS/NZS 5131.

AN 49 — Best practice for BCA ABCB Housing Provisions corrosion protection

Provides additional advice to the Building Code of Australia, also known as the National Construction Code, for the corrosion
protection of structural steel in housing and related applications. Suitable for use in Australia only.

AN 50 - Progressive dip galvanizing (double-dipping)

Explains how an article that is too large for total immersion in the preferred galvanizing bath can be progressive dipped, also known
as ‘double dipping,’ to sequentially to coat the entire item.

AN 51 — An introduction to AS/NZS 4680
Introduces the key features of the 2025 edition of the hot dip galvanizing Standard, AS/NZS 4680.

AN 52 — Acceptance inspection for hot dip galvanized coating appearance

Provides guidance on the methods used to assess appearance of a new galvanized coating, along with descriptions of the causes,
acceptability, and responsibility for the appearance of hot dip galvanized coatings at acceptance inspection. Includes representative
images.
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WE'RE HERE TO HELP

Are you looking for more information or advice on the durability, sustainability, application, design,
process, bolting, welding or painting of galvanized steel? Want advice on a specific situation or
issue? You're in the right place! We would love to hear from you.

G

-
Galvanizers Design Manual g ga’van'zers

Design Manual

GAA main website - Find a galvanizer, bath size & technical support

caaen com galvanizers

+61 3 9654 1266
Level 6/124 Exhibition Street Melbourne VIC 3000 Australia ASSOCIATION OF AUSTRALIA

TN T

enquiry@galvanizing.org.nz ASSOCIATION

GANZ main website - Find a galvanizer, bath size & technical support GALVANIZING
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