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The purpose of this presentation is….

………to overview the basics of steel protection
buy use of paints and look into issues, that can
commonly be seen, during the construction
phase.



Subjects to cover

• Very Basics of Corrosion

• Environment Corrosivity

• Macro / Micro Environments

• Design Implications

• Preparation of Steel

• Paints and Systems Standards

• Painting Conditions

• Common Defects / Issues

• QA Documents

• Durability / Maintenance



Corrosion of Steel
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Corrosion is; 

“the deterioration of a substance (usually a metal) or its properties because 
of a reaction with its environment”.

There are 4 conditions required for corrosion to occur……and unless all 4 
conditions are present, corrosion will not occur.

These 4 conditions are:

1. Positive Pole - Cathode 
2. Negative Pole - Anode
3.       Electrical Conductor - Metal
4.       Electrolyte & O²

Corrosion of Steel

Rain, Mist, Fog, Sea Spray, Relative Humidity, Condensation….. 
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Establishing the Corrosivity

SNZ TS 3404:2018



Macroclimates

The overall climate to which the structure is to be exposed to



Maps & Information from SNZ TS 3404:2018

Note: Geothermal 
Corrosion Zones 
not shown.



ISO 9223 - Environments

AS/NZS 2312.1:2014  - page 15



Microclimates

Areas within the macroclimate that may create additional breakdown, make the 
environment more harsh, these include:

- Damp locations, not dried out by sunlight

- Protection from rain washing

- Exposure to industrial pollution

- Hot or Cold surfaces

- Abrasion or impact

- Wind direction effects

- Topographical effects



Sheltered from Rain Wash affect – Canopy Corrosion
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90°
< 60°

Affect of angle of exposure – an example of differential weathering
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Sheltered or Internal

Page 18 - SNZ TS 3404:2018



Crevices

Design implications
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Impossible to reach areas
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Preparation of Steel
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A type of iron oxide that is formed on the surface of steel during the hot rolling process at steel mills.

Mill Scale is brittle, expands less than the iron from which it is formed and cracks on cooling.  It is not 
uniform in composition and is cathodic to the steel ! 

Mill Scale
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Hand & Power
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Abrasive Blast
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Blasting Profile

Clean of rust & mill scale and 

a profile is created to help with “mechanical” adhesion …but what about “chemical” adhesion? 
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69 µm

Blasting Profile Height

~ 40 µm
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Sacrificial Barrier Atmosphere

Protection Options for Steel

Paint System

Zinc’s – HDG / Arc / Paint Tape Wrapping Enclosure and Air Conditioning



Sacrificial Inhibitive

H₂0 H₂0

Barrier

H₂0

How paints protect steel

Paint System

Defence in depth

Zinc’s Anti-Corrosive Epoxies

Each layer protects the underlying 

The type / function & thickness of each coat is very important !



Film Thickness of each coat
The type / function & thickness of each coat is very important !

75 um

150 um

50 um

45 um

100 um

130 um

System Total Dry Film Thickness (DFT) 275 um



Properties of paint resins



As different paints have different properties then problems can occur if used 
in the wrong place…..

e.g.

If steel fabricator has primed the steel with an ALKYD general purpose 
primer, however the Specification issued (or changed) after the Tender has 
been won, calls for a ZINC, then there is a major difference in durability and 
overcoating etc.

Another example, what if a wall should be coated with a Sealer Undercoat 
and then to be tiled, however the contractor has top-coated the area with an 
ACRYLIC wall paint, ….but now the tile glue wont stick correctly. 

Paints are specified for a reason, and the specification needs to be followed.

Properties of paints 



Standards





Common Paint Systems
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When can I paint?
Paint shall not be applied when any one of  the following conditions exists:

a) The surface is less than 10 °C

b) The ambient air temperature is below 10 °C

c) The relative humidity exceeds 85% (unless precautions are taken to ensure  
that the surface is at least 3 °C above the temperature of the surrounding 
air).

d) There is moisture or ice visible on the surface of the steel.

e) Any condition stipulated by the paint manufacturer, which is more restrictive 
than ‘a)’ to ‘d)’ above.

The engineer or representative may order painting to cease if, despite all conditions 
being met, there is a likelihood of frost.  The contractor may propose protective 
measures against frost and these measures will be subject to the approval of the 
engineer.
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Relative Humidity  & Surface Temperature
It is important that the paint coating is not applied to a cold surface that may 
have surface moisture on it or that the air is too high in moisture.

This can be easily measured using a Magnetic Surface Thermometer and a Sling 
Psychrometer

The surface must be at least 3 °C above 

the dewpoint before paint can be applied

https://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0hIPOsajVAhWITLwKHQztCd8QjRwIBw&url=https%3A%2F%2Fwww.aliexpress.com%2Fstore%2Fproduct%2FWeather-meteo-Station-Tester-0-120-degree-Bi-metal-Thermometer-Clip-on-Temperature-Gauge-Temperature-Diagnostic%2F1995170_32630509604.html&psig=AFQjCNEajH20Pk21FKnLJkFkJOdV4JfSFA&ust=1501207957527980
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Effects of moisture / water on the surface of drying / curing paint 
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Paint and Substrate Defects



40
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Cissing Rust Spotting

Weld Spatter

Photos COPYRIGHT © Resene Paints Limited

Telegraphing

Weld preparation Paint preparation,
Feathering edges
Low film thickness

Paint preparation,
Surface oils
Oil in spray fan
Wrong thinners

High blast profile
Low film thickness
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Solvent Popping Bubbling

Pin Holes / Holidays Dry Spray

Photos COPYRIGHT © Resene Paints Limited

Hot weather
Direct sun
Strong wind
Fast solvents

Porous surface
Lack of Seal coat
Slow drying paint
Slow solvents

Porous surface
Lack of Seal coat
Voids
Spot damage

High spray pressure
Too far from surface
Hot weather
Direct sun
Strong wind
Fast solvents
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Iron Fall Out Delamination

Uneven Application Runs / Sags

Photos COPYRIGHT © Resene Paints Limited

Iron fallout from
grinding or welding

Lack of preparation
Overcoating past the 
recoat window

Uneven application
Lack of overlapping
Low film thickness

Poor application
Applied to thick
Too much thinning
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Solvent Attack Wrinkling

Mud Cracking Crazing / Splitting

Photos COPYRIGHT © Resene Paints Limited

Overcoat too early
Wrong paint type
Solvent spillage 
Wrong thinner used

Poor drying conditions
Wrong thinner used
Too thick

Too thick
High PVC coating
Stress related
Generally seen next 
day

Too thick for resin type
Stress build up over time
Can take weeks to see
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Feather Paint Edges
Regardless of method used, feather edges of remaining old paint so that the repainted surface 
can have a reasonably smooth appearance. 

Feathered paint edge

of 6 mm minimum

Need to feather paint 

edge out further here

Feathered Paint 

Edge 

Photos COPYRIGHT © Resene Paints Limited



Dry Film Thickness

AS/NZS 2312.1:2014  - page 48



What does Resene specify ?



How can Resene help you?
We supply paint which needs to be suitable and fit for purpose.

It is then the responsibility, under contract, of the painter to prepare the surface and then apply the paint under suitable 
conditions (application, drying and curing) at the correct Wet Film Thickness to achieve the correct Dry Film Thickness 
that has been specified and accepted/approved by the paint company and also the specification.

If there is an issue with the applied paint, then this now becomes contractual. The end owner needs to contact the MAIN 
contractor who then needs to talk with the Sub-Contractor / Painter to resolve issues.  The painter then, if he/she believes
it is a paint issue and not an application issue, then needs to talk to the Paint supplier e.g. Resene. 



Re: Coatings Inspection - Paint Company Conflict of Interest.

With regard to Resene being required to carry out Coatings Inspection,

We cannot carry out detailed inspection of paint coatings, ambient conditions, surface preparation standards, 

application, dry film thickness measurement and reporting for painting projects, We can and do offer site 

assistance, however this is very different from detailed inspection and report writing. Site assistance can and 

dose involve spot checks of film thickness and general advice, but not full inspection for the following reason.

Detailed inspection (as detailed above) buy the Supplier (of paint), is not only very time consuming but creates 

a Conflict of Interest and therefore can cause major issues both with the Contractor and the Principle, as 

both parties are clients of the Supplier, that being the paint company. For this reason there are Independent 

Inspectors that can carry out this type of work and this then avoids any and all Conflict of Interest, therefore 

serving all parties in a fit and proper manner.

However it is not our job to inspect the steel, e.g. 
QA reports, this is for the contractor to complete.



Paper Work
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AS 3894.10
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AS 3894.11
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AS 3894.12



Durability

It is very important to understand the durability of a coating system
and also the environment to which it is to be exposed. It is also just as
important to have in place a maintenance system with a plan on when
to recoat to keep the entire system in good condition.

The topcoat is designed to protect the underlying coats and the
underlying coats are designed to protect the substrate.

Note that coating type is only one factor in determining the durability
of a protective coating system. Surface preparation, application,
procedures, design, local variations in environment and other factors
will all influence the durability of coatings.

Resene & the AS/NZS 2312
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That’s the end
&

thanks for your attendance.




