MODEL SPECIFICATION 03
PAINTING OF NEW HOT DIP GALVANIZED STEEL TO AS/NZS 2312.2

1.

INTRODUCTION

This model specification defines the technical requirements for surface preparation and application of
protective paint coatings to AS/NZS 2312.2 for commercial projects and where the steel has been
newly hot dip galvanized in accordance with AS/NZS 4680, and AS/NZS 1214. The coating process is
commonly known as a duplex coating. This model specification should be read with the project specific
specification and steelwork drawings.

This model specification also provides information on additional aspects that may be required where a
projectis required to meet the fabrication and testing requirements of AS/NZS 5131.

In the event of any conflict between clauses in this model specification and a referenced Standard, this
model specification shall take precedence.

Notes:

1.

2.

This model specification applies to duplex coating of new after-fabrication hot-dip galvanized coatings applied
to general steel articles, structural steel sections, beams and columns, fabricated steel assemblies, castings,
steel reinforcement and miscellaneous steel components (AS/NZS 4680) and threaded fasteners (AS/NZS
1214) for commercial projects. The general procedures are suitable for residential building applications
although most projects will not require the full documentation.

Threaded fasteners (AS/NZS 1214) are often not required to be overcoated as the process of proper tightening
usually damages the paint layer. Site repairs for duplex coatings on the head of the bolt or nut should be
considered in the specification.

Reproduction of this model specification is permitted when acknowledgement of Galvanizers Association of
Australia (GAA) or Galvanizers Association of New Zealand (GANZ) is included.

This model specification does not apply to painting of used hot dip galvanized steel. Contact the GAA or GANZ
for further information on painting used galvanized steel.

This model specification does not apply to powder coatings applied over hot dip galvanized steel, which require
specific recommendations regarding surface preparation, coating system selection, application, and cure.
Information on powder coating can be obtained from AS 4506, reputable powder coating applicators, and
powder suppliers.

All Standards referenced in this document are available from Standards Australia, Standards New Zealand,
ASTM, or their accredited distributors.

This model specification may not be suitable for all applications and the 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.

MANDATORY REQUIREMENTS

2.1 General

2.1.1 Definitions

Terms used in this model specification shall be as defined in AS/NZS 4680, AS/NZS 1214,
AS/NZS 2312.2, AS/NZS 5131, and AS 2310.

For this model specification, the Contractor is responsible for surface preparation after galvanizing and
supply, application, and inspection of the paint over the galvanized items.

2.1.2 Labour and materials

The Contractor shall provide all required labour, plant including scaffolding and containment, abrasive
media, paint and thinners, and consumables (e.g., brushes, rollers, and cleaners) required to prepare
and coat surfaces in accordance with this specification.

Model specification for painting of new hot dip galvanized steel to AS/NZS 2312.2 Page 1


https://www.standards.org.au/
https://www.standards.govt.nz/
https://www.astm.org/

MODEL SPECIFICATION 03
PAINTING OF NEW HOT DIP GALVANIZED STEEL TO AS/NZS 2312.2

The description and extent of items to be duplex coated are fully detailed in the project specification
and drawings. The Contractor is deemed to have familiarised themselves with the extent of the work
prior to submitting their quotation.

2.1.3 Qualifications and experience

The Contractor shall be experienced and use competent workers who are qualified and familiar with
the specified process. Evidence of relevant qualifications and/or experience shall be available for
review by the Customer’s representative.

Notes: Projects required to conform to AS/NZS 5131, and other major projects usually demand specialised
industrial painters with a QA system accredited by the Painting Contractors Certification Program (PCCP).

2.1.4 Inspection equipment and personnel

The Contractor shall provide experienced supervisors including a coatings inspector and all equipment
necessary to accurately measure wet and dry bulb temperatures and steel surface temperatures, wet
and dry film thicknesses, coating adhesion, and total soluble salts levels. The Contractor shall be
responsible for the calibration and maintenance of all measuring and inspection equipment and that
personnel are trained in their proper use.

Note: For projects required to conform to AS/NZS 5131 and other major projects, it is usual for the Contractor’s
coatings inspector to be required to hold a Coating Inspector Program qualification from AMPP (minimum Level 1)
or an equivalent qualification approved by the Customer.

2.1.5 Safety
The Contractor shall demonstrate previous experience with the duplex coating process and familiarity

with the various safety regulations that apply.

The manufacturer’s material safety data sheets for relevant materials used in the process, including
thinners and solvents, shall be available for review by the Customer or their representative.

2.2 Duplex coating project commencement meeting

Before fabrication work commences a meeting shall be held between the Customer, Fabricator,
Galvanizer, Contractor, Inspector(s), and any subcontractors to clarify and agree the implementation
of this specification, and the Contractor and Galvanizer’s proposed programme, methodology and
inspection procedures.

The meeting shallinclude at least a review of the following items:

a. |If required, the fabrication treatment grades (see clause 2.3 of this model specification and
AS/NZS 5131 clause 9.8 and clause 10).

b. Any variations from AS/NZS 4680 or AS/NZS 1214, including extent and responsibility of galvanized
coating repairs, acceptable surface conditions, and passivation.

c. Details of the chosen duplex system from AS/NZS 2312.2 Table 7.1, including surface preparation
requirements, method of paint application, recoating intervals, and site touch-up and repair
methods. Discussion should include aspects of the coating around bolted connections and whether
bolts require a duplex coating.

Paint manufacturer’s specifications for all proposed coatings.
e. Paint coating inspection and testing plan.
f. Sample of the finish coats for agreement if this has been separately specified.
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Any variations from AS/NZS 2312.2, AS/NZS 4680, AS/NZS 1214, AS/NZS 5131 (if applicable) and this
model specification shall be agreed in writing prior to fabrication commencing.

Note: The GAA and GANZ have two documents available to assist in selection and design of a suitable duplex
coating and model specification. The Guide to Paint Systems for HDG Steel in Atmospheric Service and Duplex
Coatings - Paint Products Guide.

2.3 Fabrication treatment grades (optional)
If the project is required to conform to AS/NZS 5131, the surface preparation of fabricated and welded

steelwork prior to the application of galvanizing shall be undertaken in accordance with clause 9.8 of
AS/NZS 5131, and the treatment grade shall be treatment grade P2 (thorough) except if the projectis
required to meet the AESS specification described in clause 10 of AS/NZS 5131 when the treatment
grade shall be P3 (very thorough).

Notes:
1. Batchgalvanized items have a naturally rougher surface than continuously galvanized items (e.g., sheet or coil)

and provide longer corrosion protection. This naturally rougher surface cannot be fully smoothed prior to
painting and the finished items can be expected to show minor surface imperfections and may not fully meet
the requirements of clause 10 of AS/NZS 5131.

2. For steel that is to be painted after galvanizing, it is important to prepare the steel surface prior to galvanizing,
as (for example) sharp edges cannot easily be removed after galvanizing without damaging the galvanized
coating.

2.4 Application of the paint coating

2.4.1 Galvanized article surface condition

2.4.1.1 General

The galvanized articles to be painted shall be provided to the Contractor accompanied by test
certificates showing galvanized coating thickness data. The galvanized coating thickness shall meet
the requirements of this specification, AS/NZS 4680 and AS/NZS 1214, as appropriate.

2.4.1.2 Passivation

The surface of a galvanized coating changes over time. The coating interacts with the atmosphere to
initially form a zinc oxide layer on withdrawal from the galvanizing bath, followed by a zinc hydroxide
layer and finally a zinc hydroxy carbonate layer in normal atmospheric conditions which can take up to
two years to form. To facilitate safe handling, it is normal for the Galvanizer to quench the newly
galvanized steel in an aqueous solution, which also acts to minimise the formation of wet storage
staining through the simultaneous application of a temporary passivation layer. Unless otherwise
agreed in this model specification, the decision to quench, to exclude passivation from the quench, or
to air cool, is based on best practice for the galvanized article and will be at the discretion of the
Galvanizer.

Special handling and transport procedures shall be agreed between the Galvanizer and Contractor if
the quench and passivation step is removed.

If the model specification requires a test for passivation, the absence or presence of chromate
passivation can be checked using the lead drop acetate test described in ASTM B201.

2.4.1.3 Wet storage stain

The Contractor is responsible for maintaining the condition of the galvanized steel once received and
shall store the items so that wet storage stain does not occur. Wet storage staining is hygroscopic, and
adhesion of the paint coating can be affected seriously if itis not removed prior to painting

Model specification for painting of new hot dip galvanized steel to AS/NZS 2312.2 Page 3



MODEL SPECIFICATION 03
PAINTING OF NEW HOT DIP GALVANIZED STEEL TO AS/NZS 2312.2

commencing. Surface preparation by sweep blasting (see clause 2.4.2 of this model specification) will
usually remove wet storage staining.

Note: Wet storage stain often has little to no effect on the corrosion protection of the galvanized coating although
heavy wet storage staining can severely damage the coating. As an alternative to sweep blasting, it can be
removed prior to sweep blasting with a mild ammonia solution applied with a soft non-metallic bristle brush
followed immediately by thorough potable water rinsing and drying. More severe cases of wet storage stain with
thick white or black corrosion products on the zinc surface, can be cleaned using vigorous soft non-metallic
bristle brushing with a mild acidic solution with a pH of 3.5 to 4.5, such as acetic acid or citric acid, followed
immediately by thorough potable water rinsing and drying. Final surface preparation as described in clause 2.4.2
of this model specification should commence immediately once the surface is clean and dry.

2.4.2 Surface preparation of articles to be painted

a. Without compromising the local galvanized coating thickness, remove or smooth out galvanizing
imperfections on critical surfaces (e.g., zinc runs and lumps).

b. Remove any oil, grease, or wax in accordance with the relevant method described in AS 1627.1.

c. Remove all dirt, dust, water-soluble salts, and other contaminants by appropriate methods
consistent with the requirements of AS 1627.0.

d. Sweep blast all galvanized steel to the requirements of Clause 7.5.3.2 of AS/NZS 2312.2 to ensure a
good surface is produced for painting without damaging the galvanized coating. Aim to remove no
more than 10 pm of zinc during the sweep blasting process.

Notes:
1. GAA/GANZ Advisory Note 01 provides full details of the sweep blasting process.

2. System 1D of AS/NZS 2312.2 does not require sweep blasting for surface preparation.

3. Articles containing small diameter tubular sections (e.g., handrails) are often complex in shape and can benefit
in some cases from increasing the distance or lowering the pressure of sweep blasting due to the difficulty in
maintaining an even pressure or blasting angle. Manual surface preparation may offer an improved outcome
for these items.

2.4.3 Painting
Immediately prior to coating, the surface shall be air blasted or dusted off to remove any surface dust.

All paint forming part of the one paint system shall be from the same paint manufacturer.

No paint shall be used after the expiration of its shelf life or its pot life and all paint shall be mixed,
thinned as appropriate and applied in strict accordance with the manufacturer's written instructions.

To limit oxidisation of the freshly prepared galvanized surface, the first coat of paint shall be applied to
the clean, dry prepared surface as soon as practicable after it has been prepared for coating and at
least within 4 hours.

Damage or other defects in the coating system shall be feathered back to a smooth transition and
patch repaired with the same products to not less than the specified dry film thickness.

2.4.4 Stripe coating
Stripe coats shall be applied by the Contractor after sweep blasting when assessment of the prepared
galvanized surface shows they are necessary, or if required by the Model Specification.

Note: Batch hot dip galvanizing will soften most steel fabrication discontinuities and sharp edges. However, it will
also magnify prior fabrication and steel defects, including weld porosity and defects, and the Contractor will be
limited in repairing these defects after galvanizing. Application of stripe coats to achieve additional coating
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thickness on welded areas, external corners and plate edges, crevices, holes, and other areas which show
discontinuities after galvanizing can assist to improve the performance of the duplex coating.

2.4.4.1 Faying surfaces
The stripe coating of bolt holes is not required. Unless otherwise specified in the project specification,

galvanized faying surfaces shall not be overcoated with the duplex system. After surface preparation of
the galvanized surface and before application of the duplex system, mask over the faying and bearing
surfaces to between 10 - 15 mm from the joint edge.

Note: Masking and surface treatment of bearing surfaces should be specified in the galvanizing specification.
Additional masking of ungalvanized bearing surfaces should be considered prior to application of the primer coat.

2.5 Inspection

2.5.1 Quality assurance

The Contractor shall provide to the satisfaction of the Customer, a quality plan, an inspection and test
plan (ITP). This plan will detail the procedures that will be undertaken by the Contractor to verify
compliance with this model specification. The plan shall nominate the coatings inspector and include
a copy of any qualifications, a list of inspection equipment to be used and their calibration details, and
sample report forms.

An example of an ITP for duplex coating is given in Appendix A — Model inspection and testing plans.

The Contractor shall allow the Customer’s representative access to the work in progress and shall
provide every necessary facility for the purpose of inspection at all stages of the work. Lighting shall be
provided to give a minimum of 500 lux illumination on surfaces being inspected. Any work rejected by
the Customer as not complying with this specification shall be made good at the Contractor's expense.

2.5.2 Inspection before and during surface preparation and coating

The following measurements shall be taken by the Contractor immediately prior to, or during painting
at least at four hourly intervals to ensure compliance with the appropriate specifications and shall be
recorded with time of measurement on a daily inspection report (e.g., AS 3894.10 and AS 3894.12).

a. Ambient temperature shall be measured using thermometers accurate to = 0.5 °C. Measurements
shall be taken at a sheltered location adjacent to the area being painted.

b. Surface temperature of steelwork to be painted shall be measured using a specially adapted
thermometer accurate to £ 0.5 °C.

c. Relative humidity shall be measured using a standard hygrometer accurate to = 3 %.
Measurements shall be taken at a sheltered location adjacent to the area being painted.

2.5.3 Inspection of prepared surfaces

After sweep blasting, surfaces shall be blown down or vacuumed (preferred) and upward facing
surfaces shall be confirmed to be free of dust before coating or sealer application by tape testing to
AS 3894.6 Method C. Aresidual dust rating of 1 or less is required. The galvanized coating thickness
after sweep blasting shall be measured to AS 3894.3.

Note: The galvanized coating thickness measurement provides a baseline for subsequent paint coating thickness
assessment. The sweep blasting process is designed to provide a profile for adhesion of the paint and the coating
thickness after blasting can be expected to vary from the coating thickness measured after galvanizing.

If the paint system requires a measure of surface profile of the galvanized surface after sweep blasting,
this shall be determined using AS 3894.5.
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Newly galvanized steel should not be subject to chloride contamination so a test for contamination
should not be required. If there is any doubt, the Bresle Patch method to AS 3894.6 shall be used. The
chloride contamination shall be less than 30 mg/m2 for buried orimmersed structures, and less than
50 mg/m? for above ground steelwork.

2.5.4 Inspection of coating

2.5.4.1 Inspection after priming

After priming, no further coats shall be applied without the approval of the Customer’s representative,
who may require an independent inspection to be carried out prior to application of cover coats.

2.5.4.2 Thickness measurement
Prior to commencement of painting the baseline galvanized coating thickness shall be recorded as
required in clause 2.5.3.

The method for determining dry film thickness (DFT) of paint coatings shall be to AS 3894.3. In multi-
coat systems the average DFT of each paint coat shall be not less than 80 % of the specified nominal
DFT or be thicker than 120 % of any specified maximum DFT. The average total DFT of the paint system
excluding galvanizing shall be not less than 80 % of the specified nominal total DFT or be thicker than
200 % of the nominal total DFT.

Note: For multi-coat projects it can be beneficial to take wet film thickness (WFT) readings to provide additional
verification that the applied paint is in the correct range and to help account for potential variation in the hot dip
galvanized and/or previous paint coating thickness measurements under the layer being measured.

2.5.4.3 Measurement of adhesion
Paint coatings when cured shall be firmly adherent to the substrate and to one another and, when
required, this may be confirmed by testing as described below.

Satisfactory adhesion shall be determined by the 'X-cut tape test' using method A of ASTM D3359,
where an average rating of 4A or better is obtained and no single result worse than 3A. Adhesive tape
approved for this test is 3M No. 810 'Scotch Magic Tape' transparent pressure sensitive tape. Area of
coatings that are rejected by the Customer due to unsatisfactory adhesion shall be removed and the
surface prepared and recoated.

2.5.4.4 Defects
Each coating and the completed coating system shall be substantially free from runs, sags, wrinkling,

fat edges, entrained paint skin, dust or sand, irregular coated patches, dry spray, brush marks,
blistering and pinholes, and shall be free from breaks in the coating.

Coatings that contain a significant number of these defects shall be removed and/or recoated.

2.5.5 Daily inspection report

The Contractor shall complete a daily inspection report of an approved format (e.g., AS 3894.10)
detailing the type of surface preparation and environmental conditions for each work area. A report
(e.g., AS 3894.12) shall also record the coating system description, coating thicknesses, mixing and
application times, material batch numbers and quantities used. Copies shall be supplied to the
Customer at the end of each week.

2.6 Repair of defects

2.6.1 General

Before application of any further coat of material, all damage to previous coats shall be repaired.
Sagging, dimpling, and curtaining not exceeding 5 % of the total surface area coated shall not be
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considered as a defect requiring repair, where these are not visible to the public, and coating thickness
above the sag remains more than the specified minimum.

2.6.2 Incorrect thickness
Areas with an inadequate coating thickness, shall be thoroughly cleaned and where necessary

additional coats applied until the specified thickness for each layer or area is achieved. Where the
specified maximum thickness has been exceeded on faying surfaces, the coating shall be removed and
reapplied so that the DFT is within the specified thickness range.

2.6.3 Contaminated surfaces

Surfaces to be over coated that become contaminated shall be thoroughly cleaned in accordance with
AS 1627.1 by washing with water to remove soluble contaminants (e.g., salt); solvent or detergent
solution to remove organic material (e.g., oil or amine bloom); and after degreasing, hand sanding or
lightly brush blasting if required by the coating manufacturer.

2.6.4 Damaged surfaces

After cleaning, the coating around the damaged area shall be hand sanded and feathered to ensure
adhesion and continuity of the patch coating and then the full system shall be reinstated with each
primer or build repair coat overlapping onto adjacent sound coating by between 25 and 50 mm. The
edge of the final coat of the patching system shall finish at a change in profile (e.g., web stiffener) where
feasible, otherwise at a neat straight edge formed by masking.
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APPENDIX A-MODEL INSPECTION AND TESTING PLAN

Introduction

The following model inspection and test plan (ITP) covers preparation for, and the application of a
duplex coating. For projects where AS/NZS 5131 is included, these aspects are shown for information
inthe ITP.

If required, the Contractor shall prepare a quality plan as set out in AS/NZS 5131 clause 4.5.2 and an
inspection and test plan as set out in AS/NZS 5131 clause 13.9 for the inspection of paint coatings.

Note: In the event of any conflict between the relevant specification clause and a referenced standard (e.g.,
AS/NZS 2312.2, AS/NZS 5131, AS/NZS 4680 or AS/NZS 1214), this model specification shall take precedence.

Check List of specified requirements for the Customer
1. Is plant suitable?

a. forgalvanizing, bath size(s) suitable for the articles to be galvanized
2. Check Contractor supplied materials:
b. Abrasive grading & cleanliness
c. Coatings quantity, repair paints, storage, documents (e.g., SDS & PDS) and type (see later)
compatible solvents and thinners
d. Inspection equipment suitable and calibrated
e. Lighting
3. Sight evidence of Galvanizer and Contractor competency
4. Review of proposed coating system details and sample panel, if required (this might include a
sample of the galvanized article prior to painting)
5. At project commencement meeting, review:
Specification
Programme
Preparation & application methodology
ITP and Hold points
Test methods
Transport and storage before erection (of galvanizing to minimise the risk of wet storage stain)
Repair procedures

S 0 00 T o

Type, frequency and distribution of QC and audit reports
6. Checkonfabrication (and subsequent galvanizing) quality (AS/NZS 5131 clause 13.8) before delivery
to Galvanizer and Contractor
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Model inspection test plan (ITP)

Contractor: Rev #:
Project name: ITP author:
Contract ref:
Work item: No. of pages:
No. |Activity Specref. |AS/NZS |Acceptance criteria Insp. / Insp. [Sign/
cl. 5131 audit by type |date
ref. cl.
1 Applicators competent& |2.1.3 9.9.1 PCCP accredited C H
qualified
2 Inspection equipment 2.1.4 9.9.15 |Current calibration & CS/ITPI W
calibrated & used by certification
competent personnel
3 Coatings, thinners, & 2.1.5 AS/NZS 2312.2 Table 7.1 CorlTPI W
solvents are correct type, (2.2 As recommended on
compatible, from single product data sheets (PDS)
manufacturer, & comply
with Specification
4 Coloured topcoats are from|2.4.3 Same batch numbers. CS/ITPI W
same batch & of correct Calculation of
colour, gloss & of sufficient requirements including
quantity for project repair
5 Coatings are correctly 2.4.3 9.9.4 |Asrecommended on PDS |CS/ITPI M
stored & within specified
shelf life
6 Galvanizing thickness 2.4.1.1 AS/NZS 4680, AS/NZS 1214 |CS/ ITPI M
complies with Standard & & specification
Specification
7 Check for passivation 2.4.1.2 ASTM B201 CS/ITPI
(optional)
8 Check for wet storage stain (2.4.1.3 Visual CS/ITPI
& remove if necessary
9 Remove lumps, clean 2.4.2 AS 1627.0, AS 1627.1, CS/ITPI M
galvanized surface, & 2.5.3 AS/NZS 2312.2cl. 7.5.3.2
sweep blast, recording final|2.5.4.2 AS 3894.3, AS 3894.5 &
galvanized coating AS 3894.6
thickness
10 |Record coating data 2.5.5 9.9.5 AS 3894.12 and 14 CS/ITPI M
11 |Masking of surfaces 9.9.9 As required on drawings CS M
12 |Coating correctly mixed 9.9.6 Correct ratios, induction CS/ITPI W
before application 9.9.7 time & within pot life
9.9.8
13 |Painting conditions & 2.4.3 9.9.10 |AS3894.10 & AS3894.12 |CS M
recoat times recorded & 2.5.2
comply with data sheets
and specification
14 |Stripe coat applied 2.4.3 9.9.11 |As specified & within 4 CS M
2.4.4 hours
15 |Inspection after priming 2.5.41 9.9.15 |Continuous with correct CS/ITPI H
9.9.16 |DFT
16 |Application of coating to 2.4.3 9.9.13 |As specified or to PDS. If CS M
Standard & specification 2.5.3 9.9.14 |outdoors first check for
2.54 contaminants & rewash

and dry if required
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17 |Record & check WFTand |2.5.4 9.9.15 |As specified or to PDS CS M
DFT for each coat

18 |Defects repaired to 2.5.4.4 9.12.1 |As specified CS H
specification 9.12.2

19 |Check cure before handling 9.9.17 |As specified or to PDS CS M

20 |Coating appropriately 9.9.19 CS M

protected during storage,
handling, transport &

erection
21 |QC documentation 2.5 9.9.20 |Reportweekly or as CS H

completed specified
Notes: H=hold point W =witness M = monitor regularly C = Customer

CS = Coating Supervisor ITPIl =independent third-party inspector
Coating supervisor name: (In capital letters)
Coating supervisor qualifications: (e.g., NACE Certified Level 1
#123456)
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