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Non-ferrous metals used in AtoN construction pri-
marily include aluminium, copper, lead, zinc, brass 
and bronze. Each specific material has properties 
that make its use advantageous in a variety of 
applications.

Aluminium  is lightweight and provides good 
structural capacity when used in a suitable design. 
It is easily extruded, forged, machined and welded.

Copper is red in colour, highly ductile, ma-
lleable and has high conductivity for electricity and 
heat. Copper is used in sheet roofing and domes of 
lighthouses and is used for electrically conductive 
components.

Lead is a soft, heavy, malleable metal with 
a low melting point and low tensile strength. It can 
withstand corrosion from moisture and many acids. 
Lead is widely used in building construction, but its 
toxic nature must be taken into account.

Zinc is a medium to low strength metal with a 
very low melting point and can be machined easily. 
Zinc is most widely used as a sacrificial metal in galvanizing or zinc plating and anodes.

Brass is an alloy of copper and 
zinc used most often for decorative 
purposes.

Bronze is an alloy of copper and tin. 
It is often used for bushes, bearings, 
and decorative items.

Magnesium is a soft reactive metal. 
It is often used for anodes used in 
freshwater environments.
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The variety of differing non-ferrous metals available makes generalizing about their properties and inherent risks, 
maintenance and reparation techniques a difficult exercise. Choice of correct alloys of these very different metals is 
crucial to ensure that they perform as intended in the specified application. But the following general rules apply:

• Care must be taken to avoid galvanic corrosion when dissimilar galvanic potential metals are used.

• Paint systems used on non-ferrous metals will require specific systems intended for the specific material.

• As for ferrous materials, it is prudent to regularly inspect non-ferrous metal structures, but it may be 
observed that less remedial works are required.

• Weld repairs to moulded materials in the field is difficult. Repairs using fish-plates and screws/bolts 
may be more successful. An alternative solution may involve replacement of affected component.

COMPOSITE MATERIALS

Modern composite materials, or Fibre Reinforced Polymers (FRP), are constructed using a variety of fibres as 
reinforcement in a polymer resin. Glass fibre is a common reinforcement for polyester resins used for AtoN structures. 
These are prefabricated light-weight constructions that are well suited to a range of applications with the exception of 
exposed wave washed sites. 

Different combinations of fibre and resin provide different properties and usage scenarios. For general AtoN 
maintenance usage, glass fibre and epoxy resin will yield the most successful outcome.
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Various grades of polyethylene plastics are used in AtoN structu-
res and ancillary facilities. These may be in the form of sheets at-
tached to the boat fendering of the structure, polyethylene plastic 
piles and plastic ‘lumber,’ with or without internal reinforcing. The 
internal reinforcing is typically fibreglass rebar or chopped fibres, 
though internal steel reinforcing has been used as well.

FRP can be prone to impact damage, particularly in extremes of 
hot and cold weather and with ageing after prolonged UV expo-
sure. Damage to FRP generally manifests itself in one or all the 
following ways depending on the severity of the impact or failure:

• Tear, resulting when the tensile strength of the composite 
part has been exceeded and the laminate has failed. This 
typically results in a fracture which extends completely throu-
gh the substrate.

• Perforation, typically resulting from an impact or cutting. Ho-
les and punctures are sometimes limited to surfacing layers 
or skins.

• Crushed core, only in composite parts containing sandwich 
core materials. It is typically the result of an impact which 
forces the composite skin of the laminate to deflect, but not 
fail, causing the sandwich core material to collapse.

• Delamination, resulting in layers of the material separating 
from each other. It is typically caused by impact or stress 
between or across the layers.

Weathering and UV can degrade the colour and the surface fini-
sh, which can cause splinters to develop and present a hazard for 
maintenance personnel. Gelcoat is the outer surface layer on FRP 
systems and is more durable than the internal layers, but it can 
become dull or faded as it weathers. Sunlight and oxygen combine 
to oxidize the gelcoat surface, fading it and making the surface dull.
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