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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 [ZA, 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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ADVISORY NOTE 28

HOT DIP GALVANIZING AND ZINC COATING
STANDARDS

INTRODUCTION

Hot dip galvanizing has been used as a solution for protecting steel from corrosion since the early 19"
century. Many options are available for coating steel with zinc and zinc-alloys, including local and
international Standards. Many of these are commonly referred to as galvanizing Standards.

This Advisory Note provides details of each of the key 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. A table is presented to show the durability of various Australian hot dip
galvanized products, based on advice provided in AS/NZS 2312.2 for structural applications, providing
an easy comparison for each product. The Appendix to this Advisory Note provides a simple summary
comparison of the coating thickness and mass for the major local and international Standards.

Note: The Standards referenced in this publication can be purchased from Standards Australia, New Zealand
Standards, International Organization for Standardization (ISO), ASTM International or their authorised resellers.

AUSTRALIAN AND NEW ZEALAND STANDARDS FOR HOT DIP GALVANIZING AND
ZINC COATINGS (MANUFACTURING & DESIGN)

Table 1 shows the commonly referenced Australian and New Zealand Standards for hot dip galvanizing
and other zinc coatings. AS/NZS 4680 is the most used regional hot dip galvanizing Standard.

Table 1 Australian and New Zealand Standards for hot dip galvanizing and zinc coatings

Standard Year NET Application
AS/NZS 4680 2025  Hot dip galvanized coatings on fabricated iron and Single pieces of iron
steel articles — Specifications and test methods and steel or fabrications

with different types of
steel products

AS/NZS 1214 2016  Hot-dip galvanized coatings on threaded fasteners Fasteners
(ISO metric coarse thread series)
AS 1397 2021 Continuous hot-dip metallic coated steel sheet and ~ Sheet & coll

strip—Coatings of zinc and zinc alloyed with
aluminium and magnesium

AS/NZS 4534 2006  Zinc and zinc/aluminium-alloy coatings on steel wire ~ Wire

AS 4750 2003  Electrogalvanized (zinc) coatings on ferrous hollow Electroplated tube
and open sections

AS/NZS 4792 2006  Hot-dip galvanized (zinc) coatings on ferrous hollow  Pre-galvanized and
sections, applied by a continuous or a specialized specialty tube
process

AS/NZS ISO 17668 2022  Zinc diffusion coatings on ferrous products — Sherardized
Sherardizing — Specification components

AS/NZS 2312.2 2014  Guide to the protection of structural steel against Durability & design of

atmospheric corrosion by the use of protective HDG and zinc coatings
coatings — Hot dip galvanizing
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AS/NZS 4680 Hot dip galvanized coatings on fabricated iron and steel articles — Specification and
test methods

This Standard specifies the general properties and test methods
for hot dip galvanized coatings applied by dipping fabricated iron
and steel articles in a zinc melt. It applies to both centrifuged and
non-centrifuged articles and does not apply to after-treatment or
additional coating of hot dip galvanized articles, or to the following:

(a) Steel strip or sheets that are continuously hot dip galvanized
(refer to AS 1397).

(b) Steel wire products that are continuously hot dip galvanized
or where the coating has been applied in a specialized continuous process (e.g. for wire netting) (refer
to AS/NZS 4534).

(c) Steel hollow sections that are hot dip galvanized in a continuous or specialized process or produced
by welding pre-galvanized steel strip (refer to AS/NZS 4792).

The key difference for this Standard from all the other Australian galvanizing Standards is that the article
to be hot dip galvanized is usually fabricated into a finished product prior to galvanizing, meaning the
article will be ready to use once it leaves the galvanizing factory and all parts of the steel article including
welds, bolt holes, edges and formed corners are equally protected from corrosion.

These products generally provide the longest corrosion protection possible for galvanized coatings on
structural steel.

AS/NZS 1214 Hot-dip galvanized coatings on threaded fasteners (ISO metric coarse thread series)

¥ 7 This Standard is identical to ISO 10684 and specifies material,
’ § process, dimensional and some performance requirements for hot
dip spun galvanized coatings applied to coarse threaded steel
fasteners from M8 up to and including M64 and for property
classes up to and including 10.9 for bolts, screws, and studs and
12 for nuts. It is not recommended to hot dip galvanize threaded
fasteners in diameters smaller than M8 and/or with pitches below
1.25 mm.

It primarily concerns the spun hot dip galvanizing of threaded steel fasteners, but it may also be applied
to other threaded steel parts. The specifications given in this Standard are often applied to non-threaded
fastener items such as washers. This Standard is referenced in AS/NZS 1252.1, High strength steel bolts
with associated nuts and washers for structural engineering.

Hot dip galvanized fasteners are widely used in all structural engineering applications, whether the steel
is galvanized, painted or bare steel. Due to their worldwide extensive use and the standardization of
section sizes, they are usually the cheapest alternative for bolted connections.
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AS 1397 Continuous hot-dijp metallic coated steel sheet and strip— Coatings of zinc and zinc
alloyed with alurminium and magnesium

This Standard specifies requirements for continuously hot-dip metallic
coated sheet steel and strip supplied in thicknesses up to and
including 5.0 mm. Products covered include:

e Zinc coating (Z) — e.g., Lysaght Z350 or Z450 purlins (Galvaspan®)

e Zinc coating converted to zinc/iron alloy (ZF) - e.g., Lysaght
Zincanneal®

e Zinc/aluminium (ZA) — e.g. Galfan® , used for example in composite formwork in corrosive
environments.

e Zinc/aluminium/magnesium (ZM) — e.g., ZAM®, used as (for example) specialised purlins.

e Aluminium/zinc (AZ) — e.g. Aluzinc, used for example in roofing and as a substrate for pre-painted
sheet.

e Aluminium/zinc/magnesium (AM) coatings — e.g., BlueScope Zincalume® and as the substrate for
Colorbond®.

Continuous metallic coated products are commonly roll-formed into sections where, for the same
metallic coating thickness, the zinc-alloy products (ZA, ZM and AM) often have superior corrosion
protection to the zinc products (2). For example, ZM350 would be expected to last longer than a Z350
coating although, in most applications, batch hot dip galvanized coatings to AS/NZS 4680 provide
superior protection against corrosion compared to all the continuous metallic coated products. Most
suppliers of the ZM and AM coatings will offer a thinner coating than the equivalent Z coating,
increasing the risk of early failure when the coating is damaged in fabrication. In addition, research has
shown that all continuous metallic coated products are susceptible to early corrosion on the edges, roll
formed corners and construction joints and their suitability for long-term corrosion protection on roll-
formed structural applications in corrosive locations has not been proven.

AS/NZS 4534 Zinc and zinc/aluminium-alloy coatings on steel wire

This Standard specifies requirements for the mass, quality and testing
of zinc coatings and zinc/aluminium-alloy coatings on steel wire of
circular or non-circular (shaped) cross-section. The coatings are
applied in a continuous process and may be formed either by the
application of molten metal or by electro-deposition.

AYTRITITIY

Six standard coating mass classes and a range of special coating
mass classes are covered. The standard classes are intended, in
general, for applications subjected to normal atmospheric corrosion conditions, whereas the special
classes are specifically designed to provide acceptable durability under severe to extreme service
conditions, such as for prolonged immersion in freshwater or seawater.

This Standard does not apply to coatings on articles that have been fabricated from uncoated steel wire
and which have subsequently been coated with zinc or zinc/aluminium alloy, except where the coating
has been applied in a specialized continuous process (e.g., for wire netting) as opposed to batch
treatment (e.g., for nails).
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These wires are often used in fencing. As wires are fully coated (that is, without significant cut edges), the
zinc-alloy coatings can provide extended atmospheric protection compared to the same zinc coated
wire. Care should be taken with durability estimates as round wire will have a longer time-of-wetness
than flat products and this may result in reduced lifetimes over the estimates for equivalent coating
thicknesses on structural steel.

AS 4750 Electrogalvanized (zinc) coatings on ferrous hollow and open sections

This Standard specifies requirements for the classification, mass, quality, and testing of zinc coatings on
welded hollow steel sections and on open steel sections produced from electrogalvanized strip.

Typical products sold in Australia that meet this Standard are Orrcon’s ALLGAL® which has a nominal
zinc coating thickness of 50 g/m? (7 um) on each side of the tube and is specified as ZE50/50.

These products have reduced durability compared to all other commercially available hollow sections
with an applied zinc coating and do not meet the deemed-to-satisfy requirements for corrosion protection
for structural steel given in Section 6.3 of the ABCB Housing Provisions Standard, 2022. They are
generally only suitable for long-term corrosion protection in internal applications, rural locations without
abrasive influences or when painted or powder coated.

AS/NZS 4792 Hot-dip galvanized (zinc) coatings on ferrous hollow sections, applied by a
continuous or a specialized process

This Standard specifies requirements for the mass, quality & testing of hot-dip galvanized coatings
applied to:

e Hollow sections galvanized on both surfaces in a specialized plant — e.g., signposts to HDG300,
e Hollow sections produced by welding pre-galvanized steel strip — e.g., DuraGal® ZB100/100

The HDG300 product is produced in a limited range of circular hollow sections.

There are a wide range of sections commercially available in pre-galvanized hollow sections, controlled
largely by the coating thickness of the pre-galvanized steel strip (made to AS 1397). The durability of
the coating can be assessed using AS/NZS 2312.2, so long as the coating at the ends and other
fabricated areas is properly repaired with an equivalent zinc thickness. With this repair, these hollow
sections are suitable for use as a deemed-to-comply solution under the Australian Housing Provisions
in low corrosive locations (see GAA Advisory Note AN 49), and can be suitable for other locations,
including New Zealand, by assessment.

AS/NZS ISO 17668 Zinc diffusion coatings on ferrous products — Sherardizing — Specification
This Standard is an adoption of ISO 17668 and specifies minimum thickness requirements for six
classes of zinc diffusion layers applied to ferrous products by the sherardizing process for the purpose
of protection against corrosion and wear. It does not specify any requirements for the surface condition
(finish or roughness) of the basis material before sherardizing and post-treatments (conversion
coatings), after-treatments or duplex coatings of sherardized articles are also not covered.

Sherardized coatings are commonly used on small parts to provide an even and hard zinc-iron alloy
coating. Common parts that are sherardized include those where hot dip galvanizing is unsuitable such
as fine threaded sections and very high strength steels where hydrogen embrittlement is a concern.
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Typically, the sections that can be sherardized are like those that can be centrifuged. The durability of
sherardized coatings is described in the Standard as a function of the zinc-alloy layer and identical to a
hot dip galvanized coating of the same thickness.

AS/NZS 2312.2 Guide to the protection of structural steel against atmospheric corrosion by the
use of protective coatings — Part 2: Hot djp galvanizing

This Standard provides guidelines and recommendations regarding general principles of design and
durability, appropriate for articles to be hot dip galvanized for corrosion protection.

AS/NZS 2312.2 is based on part 1 and part 2 of the ISO 14713 series but adapted and significantly
modified for Australian use.

The use of this Standard is very important for specifiers, architects and engineers when designing batch
hot dip galvanized fabrications to ensure an appropriate finish is achieved (both appearance and
thickness). It also provides durability comparisons for structural articles coated to the various galvanizing
standards mentioned above.

KEY INTERNATIONAL STANDARDS FOR HOT DIP GALVANIZING

There are two sets of standards that galvanizers are occasionally asked to compare against: the ISO or
EN (International) Standards and the ASTM (US) Specifications and Practices. Importantly, the
requirements listed in these documents do not all have the same coating thickness limits for what is
essentially the same product. Appendix A shows the key coating thickness variations.

International and European Standards for hot dip galvanizing

Table 2 lists the common ISO and EN Standards. Often these can include the words EN ISO, which
usually means the Standard is a European normative that is identical to the ISO Standard. ISO 1461 is
the most used International Standard for hot dip galvanizing. There may also be local country variations
available. Where it is not clear, the GAA can advise.

Table 2 International and European Standards for hot dip galvanizing

Standard Year Name Application
ISO 1461 2022  Hot dip galvanized coatings on fabricated iron and Single pieces of steel or
steel articles — Specifications and test methods fabrications with different
types of steel products
ISO 14713 Zinc coatings - Guidelines and recommendations for
(in 3 parts) the protection against corrosion of iron and steel in
structures
2017  Part 1: General principles of design and corrosion Durability of zinc coatings
resistance
2019 Part 2: Hot dip galvanizing Design for HDG
2019  Part 3: Sherardizing Design for sherardizing
ISO 10684 2004  Fasteners — Hot dip galvanized coatings Fasteners
ISO 752 2004  Zinc ingots Zinc
ISO 2178 2016 Measurement of coating thickness: magnetic method Thickness
ISO 1460 2020  Determination of hot dip galvanizing coating mass: Mass
gravimetric method
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Standard Year Name Application

ISO 1463 2021  Measurement of coating thickness: microscopic Thickness
method

ISO 17668 2016  Zinc diffusion coatings on ferrous products — Sherardizing
Sherardizing — Specification

EN 10244 2023  Steel Wire & Wire Products — Non-ferrous metallic Wire

Part 2 coatings on steel wire

EN 10326 2004  Hot-dip zinc coatings on steel sheet Sheet & cail

EN 10327

EN 13438 2018  Paints and varnishes - Powder organic coatings for hot dip galvanised or sherardised
steel products for construction purposes

EN 15773 2018 Industrial application of powder organic coatings to hot dip galvanized or sherardized
steel articles [duplex systems] - Specifications, recommendations and guidelines

American Specifications and Practices for hot dip galvanizing

Table 3 lists the common US and Canadian Specifications and Practices. ASTM A123 is the most used
American Specification. The suffix M indicates that the document is provided with equivalent metric units.
ASTM Specifications and Practices can be reconfirmed without any change but will still have the latest
date shown in some reference documents.

Table 3 American Specifications and Practices for hot dip galvanizing

Specification or Year Application

Practice

ASTM 2024  Standard Specification for Zinc (Hot-Dip Single pieces of steel or

A123/A123M Galvanized) Coatings on Iron and Steel fabrications with different types of
Products steel products

ASTM 2007  Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized

A143/A143M Structural Steel Products and Procedure for Detecting Embrittlement

ASTM 2023  Standard Specification for Zinc Coating Fasteners and small products that

A153/A153M (Hot-Dip) on Iron and Hardware are centrifuged after galvanizing to

remove excess zinc

ASTM 2024  Standard Practice for Safeguarding Against Warpage and Distortion During Hot-

A384/A384M Dip Galvanizing of Steel Assemblies

ASTM 2022  Standard Practice for Providing High-Quality Zinc Coatings (Hot-Dip)

A385/A385M

ASTM 2024  Standard Specification for Zinc-Coated Reinforcing steel or rebar

A767/AT67TM (Galvanized) Steel Bars for Concrete
Reinforcement

ASTM A780 2020  Standard Practice for Repair of Damaged Touch-up procedures for coating
and Uncoated Areas of Hot-Dip Galvanized bare spots on an existing hot-dip
Coatings galvanized product

ASTM B6 2023  Standard Specification for Zinc

ASTM D6386 2022  Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and
Steel Product and Hardware Surfaces for Painting

ASTM D7803 2019  Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and
Steel Product and Hardware Surfaces for Powder Coating

ASTM E376 2019  Standard Practice for Measuring Coating Thickness by Magnetic-Field or Eddy-
Current (Electromagnetic) Examination Methods

CSA G164-18 2018  Hot dip galvanizing of irregularly shaped articles
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Table 4 Life to first maintenance (durability) for a selection of hot dip galvanized coatings (as per AS/NZS 2312.2) using first-year corrosion rate (ISO 9223)

Coating Standard and

Steel thickness

Minimum average
coating mass &

Corrosivity category! & Calculated life (Min-Max, years)

Classification thickness
g/m? um CX C3 (67
<1.5
HDG320 320 45 1-5 5-10 10-21 21-64 64->100
>1.5 to <3.0?
>1.510 <3.0
HDG390 390 55 2-6 6-13 13-26 26-78 78->100
>3.0 to <6.0?
AS/NZS >3.0 to <6.0
4680 HDG500 > 500 70 2-8 8-16 16-33 33-100 >100
(dipped) >6.0
HDG600 >6.0 600 85 3-10 10-20 20-40 40->100 >100
Batch HDG HDG9003 >>6.0 900 125 5-15 15-30 30-60 60->100 >100
. >6.0 570 80 3-9 9-19 19-38 38->100 >100
Castings
<6.0 500 70 2-8 8-16 16-33 33-100 >100
< 3.0 250 45 1-5 5-10 10-21 21-64 64->100
AS/NZS No threads
4680 > 3.0 390 55 2-7 7-13 13-26 26-79 79->100
(spun) ) >6.0 360 50 2-6 6-12 12-24 24-72 72->100
With threads
<6.0 180 25 1-3 3-6 6-12 12-36 36->100
AS/NZS 1214 All All 360 50 2-6 6-12 12-24 24-72 72->100
Galv Sheet & ¢ oo 7350* >1.0t0 <3.2 140 20 1-2 2-5 5-10 10-29 29->100
Coil 7450 >1.5 t0 <3.2 180 25 1-3 3-6 6-12 12-36 36->100
ZB100/100° 100 14 0-1 1-3 3-6 6-20 20->100
AS/NZS >1.6 t0 <6.0
Pre-galv 4792 ZB135/135 135 19 1-2 2-5 5-9 9-27 27->100
Tube HDG300° >2.0to0 <5.9 300 42 1-5 5-10 10-20 20-60 60->100
AS 4750 ZE50/507 >2.0to0 <5.9 50 7 0-1 1-2 2-3 3-10 10-70

For further information, see the Notes to Table 4, overleaf.

Hot dip galvanizing standards (Issue 6)
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Notes to Table 4:

1.

Corrosivity categories are as per AS/NZS 2312.2, AS 4312 and ISO 9223. These are also discussed in Advisory
Note AN 39 and the Guide to the Durability of Hot Dip Galvanized Steel. In long-term exposures and when
steady-state corrosion can be assumed, such as where the macro-environment dominates the micro-
environment or local corrosive influence, the method shown in the GAA Durability Guide is more useful to
estimate the durability of zinc than shown in Table 4 and provides lower bound estimates of durability around
50% higher than shown in Table 4.

For items fabricated using ultra-low reactive steel and batch hot dip galvanized to AS/NZS 4680, the coating
thickness is reduced by one ‘class’. In most cases, the difference in durability of the coating is not significant
and for practical purposes is unlikely to require any design action. For more information refer to AN 35 or, when
a thicker coating equivalent to normal steels is required, refer to AN 02.

Hot dip galvanized coatings thicker than 85 um are not specified in AS/NZS 4680 but the general provisions of
that Standard apply and, together with specific thickness figures, may form a specification capable of third-
party verification. It is essential to know the composition of the steel to be used and the galvanizer should be
consulted before specifying, as these thicker coatings may not be available for all types of steel. Where the steel
is suitable, thick coatings may be specified.

Galvanized sheet and coil and pre-galvanized tube are typically fabricated after galvanizing, resulting in
damage to the coating in the welded, cut, and drilled areas. In corrosive locations from atmospheric C3
and above, it is critical to repair any damage to the coating to the equivalent of the original coating,
otherwise the durability of the fabrication will be reduced significantly. In addition, where these items are to
be powder coated or painted, the repair is essential to ensure long-term performance of the powder and
paint coatings.

AS 1397 Z350 and Z450 are typically supplied as purlins (See for example, Lysaght, Stramit, Fielders). The base
steel thicknesses quoted here is the usual range used for these products. Other steel thicknesses may be
available; however, the coating thickness supplied is independent of the base steel thickness. Other coating
classes may be available. Note that AS 1397 products require specification of both the steel grade and coating
classification.

AS/NZS 4792 7ZB100/100 is the usual specification of the coating supplied by Australian Tube Mills for their
DuraGal® range of tubular products. AS/NZS 4792 ZB135/135 is supplied for a limited range of building
products.

AS/NZS 4792 HDG300 is the typical Australian Tube Mills and Orrcon specification for specialised HDG coatings
applied to circular hollow sections.

AS 4750 ZE50/50 is the usual specification of the coating supplied by Orrcon for their ALLGAL® range of tubular
products.

Hot dip galvanizing standards (Issue 6) Page 8
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A COMPARISON BETWEEN AS/NZS 4680:2025 AND ISO 1461:2022
In June 2025, a major revision of AS/NZS 4680 was issued — the first change since 2006, while the
August 2022 revision of ISO 1461 was the first change to the ISO Standard since 2009.

The joint Australian and New Zealand Standards MT-009 committee reviewed the 2022 changes to
ISO 1461 and agreed AS/NZS 4680 needed to be updated to align, where possible, with the technical
changes incorporated in ISO 1461, while recognising there were elements essential to local industry
that should be retained or further developed. Following is a summary of the key differences.

Basic design information

Both Standards include mandatory safety and process requirements, although the AS/NZS 4680 brings
the requirements for the purchaser to ensure safety of the galvanizer forward into the body of the
Standard.

The information available for best practice design for Australia and New Zealand is held in
complementary Standard AS/NZS 2312.2 and is identical to the mandatory information in ISO 1461
and complementary Standard ISO 14713-2. The combination of AS/NZS 4680 and AS/NZS 2312.2 will
deliver an outcome for designers at least equivalent to ISO 1461 and ISO 14713-2.

Appearance

New to both Standards is the requirement that examination of the appearance of a galvanized coating
is to be carried out from no closer than one metre. AS/NZS 4680 recognises that the roughness of a
finished galvanized coating will be affected by the weight, size and shape of the article being
galvanized, along with the necessary handling required to deliver the coating. These elements are
largely controlled by the design process. AS/NZS 4680 also recognises that threaded elements
included as part of an otherwise dipped articles will require rework to restore the thread and the extent
and responsibility for that work is to be agreed.

Both Standards allow wet storage staining while the material is under the galvanizer’s control so long as
the coating thickness otherwise meets the coating thickness requirements. There is no requirement to
remove any staining, and both Standards require the purchaser to advise any specific requirements on
this aspect, although wet storage staining will not reduce the coating life when the coating thickness
meets or exceeds the requirements of the relevant Standard. See Advisory Note AN 05 for further
information.

Coating thickness

Both Standards follow the general recognition that ultra-low reactive steels produce thinner coatings
than might otherwise be expected. AS/NZS 4680 has extended the range of steels potentially affected
down to 1.5 mm thick articles (ISO 1461 stops at 3 mm thick items), acknowledging that hollow
sections are often used in structural applications in our region — particularly in the residential building
market, where compliance with the Building Code is critical.

Other than described above, AS/NZS 4680 has otherwise fully aligned with ISO 1461 for the coating
thickness requirements. For local users, this means that a small number of castings and threaded items
are now required to have different minimum coating thicknesses than in the past — both thicker and
thinner, depending on the product.
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Test methods

The method of measuring the coating thickness is now fully and properly defined in AS/NZS 4680,
whereas the 2006 edition did not fully describe the requirements or the process. The requirements and
process of inspection is now identical to the instructions provided in ISO 1461. Both Standards include
some improved language to ensure the requirements are clear, while AS/NZS 4680 also includes a flow
chart in an Appendix to make the new mandatory process of assessment clearer.

Improvements to ISO 1461 adopted in the AS/NZS 4680 include the location and selection of reference
areas and the exclusion of ancillary elements from the overall coating thickness measurements. This
was done to ensure that a relatively thin ancillary element was not measured for coating thickness as
part of a very large and thick element as often happens in structural steel fabrications.

Inspectors who previously undertook the Australasian Corrosion Association (ACA) GAA/GANZ hot dip
galvanizers inspectors’ course will be well aware of the ISO 1461 thickness assessment techniques
now included in AS/NZS 4680 and will be able to assess coatings to both new Standards without
difficulty.

Repair and renovation of the coating

The revised AS/NZS 4680 remains the best mandatory specification of repair of damaged surfaces
worldwide, both in the field and in the galvanizer’s premises. In addition, AS/NZS 4680 allows repair to
areas that are larger than normally allowed if the design or fabrication otherwise restricts the coating
from forming. This provides designers with flexibility not available in ISO 1461.

Any product repaired to the requirements of AS/NZS 4680 will be at least as protected as any product
repaired to ISO 1461.

Galvanized rebar

Unlike ISO 1461, the new AS/NZS 4680 includes information in an informative Appendix for purchasers
and specifiers not otherwise included in rebar standard (AS/NZS 4671). The guidelines show how
galvanizers and purchasers alike can retain traceability and ensure they can prove conformance to both
AS/NZS 4680 and AS/NZS 4671.

Thicker galvanized coatings

A new Appendix not included in ISO 1461 provides details on how thicker coatings can be realised for
steel articles should additional durability above that available with the normal coating thickness relative
to the steel chemistry (that is, for both normal steels and ultra-low reactive steels). This can be
especially useful if the project lends itself to blasting of some elements of an article, or the structure is in
a very corrosive environment.

Summary of the changes:

Both the newly revised Standards recognise the requirement to manage ultra-low reactive steel
chemistries through new coating classes. These alternatives provide an opportunity for specifiers to
consider the naturally occurring thinner coatings on ultra-low reactive steels and decide whether the
additional expense of a thicker coating provides an acceptable cost and durability benefit.

The improvements in appearance and assessment of conformance will reduce the number of disputes
that occurred with the old Standard and increase user satisfaction.
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SELECTING THE RIGHT HOT DIP GALVANIZING STANDARD

There are many Standards for hot dip galvanizing. To decide on the most suitable process for a particular
application, AS/NZS 2312.2 recommends the specifier should consider the following:

1. The design life of the article from relevant Standards, Codes, or the owner’s expectations.

2. The site specific corrosivity derived from the macro- and micro-environmental conditions.

3. The hot dip galvanizing coating options to meet the durability requirements for the design life.
Note: AS/NZS 4680 coating thicknesses are determined by the steel thickness and steel chemistry.

4. The effect of any ancillary components such as bolts on the design life of the article.

The ease of, and need for, maintenance of the article throughout the design life.

6. The need for additional protection for the hot dip galvanized article, either initially (for example, a
duplex coating), or in later life such as regalvanizing or painting.

7. Cost & availability of the assorted options, including the initial and life cycle costs.

o

The stanchion in this photo was hot dip galvanized to AS/NZS 4680 HDG600, while the rail was galvanized to
AS/NZS 4792 HDG300. The durability difference of the two coatings is self-evident in a C5 environment after
seven years of exposure.

ADVANTAGES OF HDG TO AS/NZS 4680 COMPARED TO OTHER CORROSION
PROTECTION METHODS

e [owest first cost. Hot dip galvanizing is lower in first cost than many other commonly specified
protective coatings for steel. (The application cost of labour-intensive coatings such as paint has
risen far more than the cost of factory operations such as hot dip galvanizing.)

e Less maintenance/Lowest long-term cost. Even in cases where the initial cost of hot dip galvanizing
is higher than alternative coatings, it is invariably cheapest in the long term (because it lasts longer
and needs less maintenance). Maintenance causes problems and adds to costs when plant
shutdown or disruption to production is involved and when structures are in remote areas.

e [Longlife. The life expectancy of hot dip galvanized coatings on typical structural members is far more
than 70 years in most rural environments, over 50 years in many urban environments, and 20 to 25
years-plus even in severe urban and coastal exposure.
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e Reliability. Hot dip galvanizing is conducted to AS/NZS 4680, and standard, guaranteed minimum
coating thicknesses are applied. Coating life and performance are therefore dependable and
predictable.

e TJoughest coating. A hot dip galvanized coating has a unique metallurgical structure that gives
outstanding resistance to mechanical damage in transport, erection, and service.

* Automatic protection for damaged areas. Hot dip galvanized coatings corrode preferentially to steel,
providing cathodic or sacrificial protection to small areas of steel exposed through damage. Unlike
organic coatings, damaged areas which are small need no touch up.

o Complete protection. Every part of a hot dip galvanized article is protected, even recesses, sharp
corners, and inaccessible areas. No coating applied to a structure or fabrication after completion can
provide the same protection.

o FEase of inspection. Hot dip galvanized coatings are assessed readily by eye and simple non-
destructive thickness testing methods can be used. The hot dip galvanizing process is such that if
coatings appear sound and continuous, they are sound and continuous.

o Faster erection time. As soon as hot dip galvanized steel members are received, they are ready for
use. No time is lost on-site in surface preparation, painting, and inspection. When assembly of the
structure is complete, it is immediately ready for use, or for the next construction stage.

o Afull protective coating can be applied in minutes. The hot dip galvanizing process is not dependent
on weather conditions.

Hot dip galvanizing to AS/NZS 4680 usually offers the best initial and long-term cost for articles designed

to last due to the naturally thicker coating than any other hot dip galvanized steel.

SUMMARY

There are many Standards for hot dip galvanizing, and each have their purpose. In Australia and New
Zealand, the normal hot dip galvanizing Standard used for fabricated steel is AS/NZS 4680. However, it
is important to properly specify the hot dip galvanizing Standard required otherwise the performance may
disappoint.

As can be seen from the Life to First Maintenance table, compared with all other galvanizing Standards
in common use in Australia and New Zealand, hot dip galvanizing to AS/NZS 4680 offers the best long-
term protection against corrosion.

The GAA and GANZ can provide detailed advice on comparisons of the available galvanizing Standards.
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APPENDIX A: SPECIFIED COATING THICKNESS AND MASS OF MAJOR HOT DIP GALVANIZING STANDARDS

A1: AS/NZS 4680 & ISO 1461 A3: ASTM A 123M, ASTM A 153M
A2: AS/NZS 4680 & I1ISO 1461 AND AS/NZS 1214 & ISO 10684

DIPPED ARTICLES
CENTRIFUGED (SPUN) ARTICLES ASTM A123M TABLE 1 and TABLE 2

Requirements for coating thickness & nominal mass for articles that are
AS/NZS 4680 TABLE 5 AND ISO 1461 TABLE 4 not centrifuged

AS/NZS 4680 TABLE 3 AND ISO 1461 TABLE 3

Requirements for coating thickness & nominal mass for articles

that are not centrifuged — normal steels E}e?uiremen:s.ffor ((:joating thickness & nominal mass for articles Material Category
at are centrifuge ) . . . .
Article thickness LCT  ACT ACM e — Article Sg;“’t“ra' St”pﬁ,lBar P+pe and e Re'”éorc'”g
mm um um g/m? Article thickness LCT ACT ACM thickness apes and Plate ubing ar
STEEL m gm ym  g/m iy LCT ACT LCT ACT LCT ACT LCT ACT LCT ACT
e 5 - . ARTICLES WITH THREADS UM gm gm  pm  pm  um  um  pm  pm  gm
at0c6 e . 00 =128 a . seu <16 35 45 35 45 35 45 35
T 1ht023 " v 390 = 06 20 25 180 >1610<32 60 65 60 65 35 45 45 50
— ~ OTHER ARTICLES (INCLUDING CASTINGS)
<15 35 45 320 s 45 e 390 >32to<48 65 75 65 75 65 75 565 60 ===
= >48to<64 65 75 65 75 65 75 60 65 ===
GRETINEE <3 35 45 320
>6 70 80 570 >6.4to<16.0 8 100 65 75 65 75 75 80 85 100
>16.0 85 100 8 100 ©5 775 75 80 85 100
<6 60 70 500 AS/NZS 1214 AND ISO 10684 4
AS/NZS 4680 TABLE 4 AND ISO 1461 CLAUSE 6.5 Cer?tlrji:‘ruged ! b ! AETII A s THELE |
, , , , ES—EE—E———————————————— Requirements for coating thickness & nominal mass for articles that are
Requirements for coating thickness & mass for articles that are Article thickness LCT ACT ACM centrifuaed
not centrifuged — ultra-low reactive steels mm um um g/m? 9
Article thickness LCT ACT ACM Al 40 50 360 Class of material LUCr;T Au?nT gfnl:g
2
o L L g/m Class A - Castings, malleable iron, steel 79 86 610
STEEL Notes to the Tables (A2): .
o . . Class B Rolled, pressed, and forged articles
>6 55 70 500 1. 1SO 10684 is identical to AS/NZS 1214 for coating thickness. All bolts and (except those which would be included under Class C or D)
e 45 55 390 nuts referenced in these two Standards are thicker thgn 6 mm. B-1 Thickness > 15.88 mm and 29 86 610
2. AS/NZS 1214 and ISO 10684 can be used to specify bolts, nuts, and length > 381 mm
> 1.5 to < 3 (AS/NZS 4680 only) 85 45 320 washers. B-2 Thickness < 15.88 mm and
3. For AS/NZS 4680, the equivalent coating mass uses a nominal coating length > 381 mm 53 66 458
Notes to the Tables (A1): density of 7.14 g/cm?® and this number is shown in the Tables. B-3 Any thickness and length < 381 mm 48 56 397
1. Local coating thickness (LCT) is the mean value of coating thickness 4. For SO 10684 the equivalent coating mass uses a nominal coating density cl C Fast 09 50 d simil
obtained from the specific number of measurements within a reference of 7.2 g/cm® and will differ from that shown in the Tables. arteilcS:ISeS ASIeNers = 99.o2mm and simrar 43 53 381
area for a magnetic test or the single value from a gravimetric test. Washe%s bt rlielrEee Al 7B
2. Average coating thickness is the average value of the local thicknesses for -
all the reference areas on a sample. Notes to all the Tables: Class D Fasteners < @9.52 mm, rivets, nails,
3. For AS/NZS 4680, the equivalent coating mass uses a nominal coating o _ ' and similar articles. 36 43 305
density of 7.14 g/cm® and this number is shown in the Tables. 1. LCT = minimum local average coating thickness Washers with thickness < 4.76mm
4. ForISO 1461 the equivalent coating mass uses a nominal coating density 2. ACT = minimum average coating thickness

Note to ASTM Tables (A3)

1. The relevant parts of ASTM A123 Tables 1 and 2 have been combined
so the requirements are shown in a similar way to the AS/NZS and ISO
Standards.

2. Steel thickness is the measured thickness.

3. g/m?=pm x 7.067

of 7.2 g/cm® and will differ from that shown in the Tables. 3. ACM = minimum average coating mass
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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 ! 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

T NTTD

enquiry@galvanizing.org.nz ASSOCIATION

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


https://designmanual.gaa.com.au/
https://www.gaa.com.au/
mailto:gaa@gaa.com.au
https://www.galvanizing.org.nz/
mailto:enquiry@galvanizing.org.nz
http://designmanual.gaa.com.au/index.php/home/
http://www.gaa.com.au
https://www.galvanizing.org.nz/
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