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02 September 2010
A & S Engineering Limited

4 Tait Place 
Albany
Dear Jim,
Further to our conversations regarding galvanizing and painting over galvanizing. 

CSP’s understanding is that the only requirement for Duplex coatings (Galvanizing and Paint) is where the council is concerned with corrosivity in coastal areas.   
The Corrosion Mapping System allows accurate assessment of corrosivity (and the durability of galvanized coatings) using proprietary CSIRO atmospheric modelling technology to define the corrosivity of atmospheres at any location in New Zealand.

.  
Galvanized coatings fail by being consumed from the surface through some form of oxidation. In any given environment, this oxidation progresses at a steady rate for the life of the coating. In a stable environment, the rate of corrosion is also stable.

By defining the expected rate of corrosion in any given environment, the service life of galvanized (and any zinc-based) coating can be determined.

The corrosivity classifications in the charts are detailed below in condensed form.
	ISO 9223 category 
	Corrosivity rating 
	Steel corrosion rate –Microns/year
	Typical environment

	C1
	Very low      

                    
	<1.3                                      
	Dry indoors

	C2
	Low
	1.3 - 25
	Arid/urban inland

	C3
	Medium
	25 - 50
	Coastal/industrial

	C4
	High
	50 - 80
	Marine (calm water

	C5
	Very high
	80 - 200
	Marine (Ocean surf)


Corrosivity classification would be generally equivalent to C2 for metals but would be higher for applied paint coatings because of the high levels of UV and its duration in tropical areas.
AS/NZ 4680 2006: Coating Thickness Standard

REQUIREMENTS FOR COATING THICKNESS AND MASS FOR

ARTICLES THAT ARE NOT CENTRIFUGED

	 Thickness of articles

 (all components

 including castings) mm
	 Local coating

   thickness

minimum um
	  Average coating

     thickness

 minimum um
	 Average coating

       mass

  minimum g/m2

	                   <1.5
	          35
	          45
	          320

	     >1.5       <3
	          45
	          55
	          390 

	     >3          <6 
	          55
	          70
	          500

	     >6
	          70
	          85
	          600


NOTE: 1g/m2 coating mass = 0.14 um coating thickness.
Performance in various environments

The excellent corrosion resistance of galvanized coatings in the atmosphere and in most natural waters is due to the formation of a protective layer or patina which consists of insoluble zinc oxides, hydroxides, carbonates and basic zinc salts, depending on the environment. When the protective patina has stabilised, reaction between the coating and its environment proceeds at a greatly reduced rate resulting in

long coating life.

In the atmosphere

The appraisement of the protective life of a galvanized coating in a particular location must take into account factors such as climatic conditions, the presence in the atmosphere of contaminants introduced by urban or industrial activity, and chlorides in the air due to proximity to the sea. Environments which appear to be generally similar often produce considerable differences in corrosive conditions due to relatively minor variations such as the effects of prevailing winds, proximity to corrosive effluents and general atmospheric conditions.

In warm dry atmospheres the stability of zinc is remarkable. The zinc oxide film formed during initial exposure remains intact and prevents further reaction between the

galvanized coating and the air, and protection continues indefinitely

In the presence of atmospheric moisture the zinc oxide film is quickly converted to zinc hydroxide, and carbon dioxide normally present in the air reacts to form basic zinc

carbonates. These stable inert compounds resist further action and ensure long life for the protective galvanized coating.

In rural areas the life of galvanized coatings may be reduced due to the effects of aerial spraying of fertilizers or insecticides. In dry form most fertilizers and insecticides are harmless to zinc coatings but when wetted by rainwater or irrigation spray water, aggressive solutions can be formed which will attack galvanized coatings until washed off by further wetting.

Near the sea coast the rate of corrosion is increased by the presence of soluble chlorides in the atmosphere. The performance of galvanized coatings relative to other

protective systems is outstanding however, particularly when used as part of a duplex galvanizing-plus-paint system.
Maintenance Plan for Harsh Environments (Marine, Undercover etc)

To extend the life span of the galvanized product in these conditions galvanized surface would be washed with clean water every three months to six months. 

Page 45 of the AS/NZ 4680 Standard gives information on acceptable repair work for Galvanizing and a paint of 98% pure zinc which Altex 605 is, is acceptable under the standard. 

WHY DUPLEX COATINGS?

The application of paint to galvanized surfaces has historically largely been done for aesthetic reasons. For heavy-duty applications, it has been found that the application of

appropriately durable topcoats can increase the maintenance free life of a structural item by 200-400% over that of a similar item in the same environment that uses either paint or galvanizing independently.

By combining heavy duty industrial paint coatings which are typically at least 100 microns in thickness, with hot dip galvanized coatings which are also around 100 microns in thickness, true zero maintenance coating systems can be produced for steel with corrosion free life expectancy in excess of 50 years but not in Marine Environment.

HOW LONG IS FOREVER?

Is there a need for protective coatings to last more than 25 years? After all, hot dip galvanized coatings will generally last that long in other than marine or severe industrial environments. The fact is that 25 years is not a long time for a major building or infrastructure asset. On many projects, clients are calling for 25-year performance guarantees on the coatings and interest in 50-year coating life for significant infrastructures projects is increasing.

What we have covered in this letter is more about severe marine environment where Duplex coatings will help protect the Galvanizing as long as the Maintenance Plan is followed. The need to protect Galvanizing coatings is removed the further inland the project is, but again the Maintenance plan must be followed if it is undercover and won’t be washed by rainwater.
Please do not hesitate to contact me should you wish to discuss further.

Kind Regards
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Neil Heron

Key Account Manager

CSP Coating Systems

A business unit of Fletcher Building Ltd

P.O. Box 11165

Ellerslie

Auckland
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