galvanizers

ASSOCIATION OF AUSTRALIA

GALVANIZING
ASSOCIATION

ADVISORY NOTE 1

SWEEP BLASTING OF HOT DIP
GALVANIZED STEEL

Issue 3: June 2025



galvanizers G\ -

NZ ASSOCIATION
ASSOCIATION OF AUSTRALIA i W

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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Updates from [ssue 2

This issue is a major revision to previous editions and considers the latest information on sweep blasting,
a process which is necessary to mechanically prepare hot dip galvanized steel for painting or powder
coating and when readying a galvanized surface for a friction-type bolted connection.

Please check https.//gaa.com.auw/technical-publications/ to ensure you have the latest edition.

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
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SWEEP BLASTING OF HOT DIP GALVANIZED STEEL

INTRODUCTION

Sweep blasting (also known as whip blasting, brush-off blast cleaning, and flash blasting) is a common
method used to remove contaminants and zinc corrosion products, while also providing a profile on newly
hot dip galvanized surfaces. The purpose of sweep blasting is primarily to deform the surface and not to
remove the galvanized coating.

This Advisory Note provides guidance on the best practice for sweep blasting used for preparation of a
hot dip galvanized surface immediately prior to painting and powder coating (a duplex coating). Sweep
blasting can also be specified when a friction bolt system is implemented.

SWEEP BLASTING BASICS

Sweep blasting is a specialised blasting process and differs significantly from the process used to clean
and roughen bare steel prior to subsequent coating. The aim of sweep blasting when used prior to over
coating is to provide a profile to promote adhesion of the film to be applied by lightly roughening the
surface without removing a significant amount of the galvanized coating. It should be used after any
necessary surface smoothing and removal of wet storage staining has been completed.

The outer layer of most hot dip galvanized steel is pure zinc and requires very little impact or scouring
action to promote adequate surface roughness. If the normal blast procedures used to abrade bare steel
are carried out the relatively soft pure zinc outer layer will be significantly damaged.

All sweep blasting of hot dip galvanized steel should be carried out using the Safe\Work Australia Code
of Practice or equivalent local New Zealand requirements.

PASSIVATION AND WET STORAGE STAINING

Passivation of hot dip galvanized coatings reduces the frequency and extent of wet storage staining, acts
to lengthen the time by which a galvanized coating takes to develop its natural patina, and is normally
undertaken by galvanizers unless specifically agreed otherwise.

If the galvanized coating has been passivated, tests to check for any remaining passivation after sweep
blasting should be conducted as per SSPC-SP 16 as any remaining passivation may affect the adhesion
of paint and powder coatings.

Prior to sweep blasting commencing, the hot dip galvanized steel should be inspected for wet storage
staining and the surface cleaned to remove any staining. Advice on removing wet storage staining is
contained in the GAA/GANZ Advisory Note AN 05, Wet Storage Stain, with similar advice contained in
SSPC-SP 16.

SURFACE SMOOTHING

Hot dip galvanized steel will exhibit natural variations in the surface, including zinc lumps, runs and
touch marks related to the weight, size and shape of the article, and the necessary handling of the
article during the galvanizing operation. These variations do not affect the corrosion protection of the
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galvanized coating. If lumps and runs affect the function of a bolted connection, they should always be
smoothed prior to any sweep blasting used to develop a friction surface.

For duplex projects (paint and powder coating) it may be desired to smooth surface variations prior to
sweep blasting when a high aesthetic is required and to avoid the blaster dwelling on such areas and
subsequently damaging the coating. High spots that would cause paint or powder film gaps should be
removed by smoothing with hand or power tools until the surface is level with the surrounding area,
taking care that the galvanized coating is not reduced below the specified minimum coating thickness.
The remaining coating thickness can be inspected for conformance as described in Clause 4.5 of
AS/NZS 4680 and any areas below the requirements can be renovated in accordance with Clause 4.3
of AS/NZS 4680, considering the repair method needs to be compatible with the duplex coating
system.

PROCEDURE FOR SWEEP BLASTING

Clause 7.5.3 of AS/NZS 2312.2 provides a sweep blasting procedure for preparing hot dip galvanized
steel for duplex coating (paint or powder) or for development of a surface suitable for use in friction-type
bolted connections. We recommend a more conservative approach to the process in the Standard to
reduce the risk of over blasting by using the following steps:

e Measure the hot dip galvanized coating thickness prior to commencing the sweep blasting process.
This will provide a baseline for subsequent coating and (if for preparation of the surface for a friction
grip connection), an understanding of the zinc removed in the sweep blasting process.

e Use a fine, non-metallic abrasive (e.g. garnet, carborundum, or aluminium oxide) with an abrasive
size which will pass through a test sieve with a nominal aperture size of 150 pm — 180 um (80 —
100 mesh). In any case, do not use any abrasives larger than 500 pm.

e The blasting nozzle should be a venturi style with an orifice diameter of 10 mm to 13 mm and the
nozzle tip should be no closer than 600 mm from the surface to be blasted when commencing
blasting, and should never be operated closer than within 350 mm to 400 mm. The ideal distance
will vary based on the shape of the article being prepared.

o Blasters should use a smooth action with no dwell time on the surface to avoid spot damage to the
galvanized coating.

e The maximum blast pressure at the galvanized surface used should be 275 kPa (40 psi). By
commencing further away from the surface as recommended above, the initial blast pressure from
the nozzle is effectively lower at the surface of the steel.

e The angle of blasting to the surface should be shallow, typically 30° to 45° (Figure 1).

e Once the surface is prepared, measure the galvanized coating thickness to provide a baseline for the
first layer of the paint or powder coating.

The procedure described will ensure the blasting should not damage the hot dip galvanized surface
and remove only around 10 pm of surface zinc, noting that a precise measure is not possible given the
natural variations in a batch galvanized coating. When measured with a magnetic coating thickness
gauge, the coating thickness of a typical hot dip galvanized coating with a relatively soft pure zinc outer
layer will likely appear to ‘grow’ after blasting indicating the roughening has been successfully
completed.
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A sample video of sweep blasting can be viewed on the GAA website.

If blasters with good experience in sweep blasting of hot dip galvanized steel are unavailable, it is wise
to begin with a greater distance between the nozzle and the surface to be sweep blasted until
standards for the work have been established.

x 60° to 70°
Can cause damage to thick coatings
80" to 90°
Wil nearly always
damage the HDG

" 80°to45°
. ‘ Preferred blast angle

Figure 1 A schematic of best and worst practice when sweep blasting

It is important to keep the steel dry and dust, oil, and grease free prior to painting or powder coating.
Dust on the surface from blasting should be removed by a method appropriate to the article, which may
include brushing, vacuuming, or blowing with clean and dry air. Sweep blasting should not be
commenced if there is expected to be a delay to subsequent paint or powder application.

When the hot dip galvanized steel is to be powder coated it is possible to prepare the steel using
mechanical or chemical surface preparation, or both. AS 4506 provides advice in this area and the
powder coater should be consulted as part of the fabrication process as to their recommended surface
preparation.

ASTM D6386 also provides recommmendations for preparation of weathered hot dip galvanized steel.
Painting and powder coating of weathered galvanized steel is a specialised process requiring additional
cleaning steps and removal of salts that may be embedded in the galvanized surface. Contact the GAA
or GANZ for further information on our recommendations.

International methods for sweep blasting

There are four alternative methods for carrying out sweep blasting. Each of these methods are acceptable
alternatives if the paint or powder coat manufacturer provides them as a recommendation.
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ASTM D6386, Standard Practice for Preparation of Zinc (Hot-Dijp Galvanized) Coated Iron and Stee/
Products and Haradware Surfaces for Painting, describes a range of preparation methods (including
sweep blasting) that provide clean and suitable galvanized surfaces for painting.

ISO 12944-4 Paints and varnishes, Corrosion protection of steel structure by protective paint
systems, Part 4: Types of surface and surface preparation, offers basic but incomplete advice for the
preparation of hot dip galvanized surfaces prior to painting.

EN 134838, Paints and varnishes - Powder organic coatings for hot dip galvanised or sherardised
steel proaucts for construction purposes, provides guidance on cleaning and pretreatment of the hot
dip galvanized steel products prior to powder coating, along with detailed specifications for powder
coating.

SSPC-SP 16, Brush-Off Blast Cleaning of Coated and Uncoated Galvanized Steel, Stainless Steels,
and Non-Ferrous Metals covers surface preparation of coated or uncoated metal surfaces other than
carbon steel prior to the application of a protective coating system.

TIPS TO AVOID DAMAGE OF THE HOT DIP GALVANIZED SURFACE WHEN
ABRASIVE BLASTING

The most common defect seen in sweep blasting is over blasting by the blaster, believing that the required
pressure, distance, and angle are the same as for bare steel. In some instances, a very thick coating
formed on reactive steel, very thick steel or both can result in a more brittle coating, particularly near the
edges. After failure, it is relatively straightforward to recognise over blasting issues as they tend to happen
in the direction of the sweep and can be confirmed by coating thickness measurements.

Knowing the initial hot dip galvanized coating thickness prior to blasting will provide guidance on the
appropriate pressure and distance. Thick coatings above 200 um are more susceptible to damage when
sweep blasting, particularly at the edges and the blaster should always start further away from these
edges.

Small circular hollow or solid sections and complex shapes are inherently difficult to maintain the blasting
angle. While it is tempting to lose the blast angle and move closer to the surface being prepared in the
quest for productivity, the galvanized coating is then more susceptible to damage.

Lowering the energy impinging on the surface by increasing the blasting distance and lowering the angle
will reduce the risk of over blasting. Increasing the distance also increases the area being prepared and
can act to improve productivity on galvanized coatings with a soft zinc outer layer.

BLASTING FOR FRICTION-TYPE BOLTED CONNECTIONS

In a friction-type bolted joint all loads in the plane of the joint are transferred by the friction developed
between the mating surfaces. The load which can be transmitted by a friction type joint is dependent
on the clamping force applied by the bolts and the slip factor of the mating surfaces.

Extensive research undertaken in Europe has shown that the slip factors of galvanized and non-
galvanized surfaces can be substantially improved by controlled blasting. The blasting of galvanized
surfaces must be performed in a manner that provides the required roughening to expose the alloy
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layers of the galvanized coating although care must be taken to ensure that excessive coating is not
removed. This is characterized by a dulling of the surface in the area of the bolted connection.

If the sweep blasting is carried out as per the guidelines in this Advisory Note the alloy layers can be
successfully exposed and a slip factor of 0.35 can be assumed. For more information, including options
to increase the slip factor, see the Best Practice Guide for Hot Dip Galvanized Bolts and Bolted Joints
available from GAA and GANZ members.

SUMMARY

Sweep blasting is a specialised form of preparation for hot dip galvanized surfaces, usually when a
duplex system of powder or paint coating is required to be applied. Unlike blasting of bare steel, it
requires a good working knowledge of the galvanized substrate. Best results will occur with
experienced operators.

Sweep blasting can also be carried out on hot dip galvanized structural members in specific areas
where a friction bolt connection is desired.
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EXAMPLES OF OVER BLASTING

Figure 1: Damage to an CHS coating from over Figure 2: A CHS with a thick coating, probably from a

blasting shallow withdrawal from the galvanizing bath. This
surface is likely to be problematic with adhesion due
to the minor bubbling

Figure 3: Over blasting due to lack of angle on a Figure 4: Damage to the pipe surface from lack of
relatively small CHS section blasting angle and excessive pressure
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Figure 5: Excessive pressure from commencing the Figure 6: Lack of blasting angle near to a change in
blast to close to the surface. It is likely there is still a section orientation
sound coating under the flaking and peeling surface

e w .

Figure 7: The blaster has attempted to clean a 90° angle by moving close to the internal corner and has also
damaged the coating on the flange of this UB.
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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.
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