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Introduction 
The increased use of alkaline copper quaternary (ACQ) 

and copper azole (CuAz) as wood preservatives for residen­
tial construction has led to concerns about the corrosion 
performance of fasteners. Information on the effects of 
these preservatives on the corrosion rate is limited, al­
though Simpson Strong Tie has published a technical bulle­
tin indicating that both ACQ and CuAz are roughly twice as 
corrosive as chromated copper arsenate (CCA) and recom­
mends fastener types for a given environment and preserva­
tive (Simpson Strong Tie 2005). It is believed that ACQ and 
CuAz are more corrosive than CCA due to the higher per­
centage of copper in these preservatives and absence of 
chromium and arsenic; both are known as corrosion inhibi­
tors. While accelerated tests exist for estimating the corro­
siveness of new wood preservatives currently, there is no 
way to relate the results of these tests to in-service perfor­
mance. For information about the effect of new wood pre­
servatives on corrosion, and a critical review of test 
methods used to measure corrosion in wood, see Zelinka 
and Rammer (2005). 

Currently, many products are marketed for use with new 
wood preservatives, in lieu of using stainless steel connec­
tors or fasteners. With so many “corrosion-resistant” alter­
native products on the market, it is important to know the 
fundamental principles of corrosion protection to make in­
formed decisions when designing structures. This article fo­
cuses on considerations that need to be made when choos­
ing products, other than stainless steel, to minimize 
corrosion of metals in contact with treated wood. 

Protective Coatings 
For steel fasteners, one of the most popular “solutions” 

for a protective coatings is encasing the fastener, either with 
zinc galvanizing or a non-metallic coating. Although coat­
ings are a cost effectiveway of increasing the corrosion per­
formance of fasteners in treated wood, caution is still 
needed when specifying their use. Not only is overall corro­
sion performance of a coated fastener dependent on the 
properties of the coating and coating thickness, but perfor­
mance also depends on the size and quantity of defects in 
the coating as well as adhesion between the coating and the 
fastener. Furthermore, coatings that do well in certain envi­
ronments do very poorly in other environments. For exam-
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ple, zinc coatings perform better than cadmium coatings in 
industrial environments, while the reverse is true in marine 
environments (Mooney 2003). It is imperative that fasten­
ers be tested in treated wood so that results are not 
erroneously applied to building design. 

Metallic/Galvanized Coatings 
Metallic coatings, of which galvanizing (zinc plating) is a 

specific example, work by applying an envelope layer of 
metal which corrodes at a slower rate in a specific environ­
ment over a metal which corrodes more quickly It is impor­
tant to emphasize that the lower corrosion rate of the coat­
ing gives it improved servicelife, which is independent of its 
ranking on the galvanicseriesfor the specificenvironment. 

Metallic coatings can be further subdivided into two cate­
gories, depending on the relative positions of the coating to 
the substrate on the galvanicseries. If the coating is more an­
odic on the galvanicseriesthan the substrate, the coatingwill 
corrode to the benefit of the substrate; that is, the coating 
galvanically protects the substrate. The advantage of these 
anodic coatings is that the substrate is protected from defects 
in the coating (such as pores and cracks) because of the gal­
vanic protection. However, the anodic coating is only benefi­
cial if the corrosion rate of the coatingmaterial is slower than 
that of the substrate. Common anodic coatings for steel are 
zinc or cadmium. For galvanized coatings, the thickness is 
specified according to several American Society for Testing 
and Materials (ASTM) standards; fasteners are governed by 
ASTM A153 and sheet metal products by ASTM A653. 

Cathodic (noble) coatings, on the other hand, solely act 
as a barrier between the substrate and the environment. In 
this respect, cathodic coatings are similar to ceramic or or­
ganic coatings because they are susceptible to pitting corro­
sion at defects in the coating. Common examples of cath­
odic coatings are chromium, nickel, and tin. Increasing the 
thickness of these cathodic coatings can increase corrosion 
performance because it provides a thicker barrier, with a 
lower chance of defects reaching the substrate. 

Ceramic/Organic Coatings 
Ceramic and organic coatings attempt to completely iso­

late the substrate from the corrosive environment. The ef­
fectiveness of these coatings depends on their ability to pro­
vide and maintain a defect free, dry environment on the 
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surface of the fastener after insertion in the wood member 
or metal connector. Organic coatings vary from common 
alkyd paints to epoxy resins to various rubbers, and all work 
based on the principle of isolation. This wide range of mate­
rials allows for a certain degree of optimization of the coat­
ing for its intended environment and purpose. Ceramic lin­
ings, while more porous than their organic counterparts, 
have a greater hardness, which is important as fasteners are 
inserted into the wood or connector. Any damage that oc­
curs to the coating during insertion can give the corrosive 
environment a path to the substrate, and pitting or crevice 
corrosion will occur at these sites. 

Barriers 
Currently, there is one manufacturer marketing a barrier 

intended to go between treated wood and deck hangers to 
prevent corrosion. Similar to ceramic and organic coatings, 
barriers attempt to isolate the metal from the corrosive en­
vironment, but are only as effectiveas the number and type 
of defects they contain. Fasteners inserted through the bar­
rier into the wood penetrate the barrier, and corrosion 
could occur in this area. 

Dissimilar Metals 
A condition thatis sometimes overlookedisthe combina­

tion of different metals; for example, using a stainless steel 
fastener to connect a hot-dipped galvanizedjoist hanger to 
a deck. Galvanic corrosion occurs when dissimilar metals 
are placed in “electrical contact” in a corrosive environ­
ment, and the less noble metal corrodes at the expense of 
the more noble metal. Even if metals are protected by paint 
or another barrier, galvanic corrosion can still occur 
through defects in the barrier. The anodic (less noble) metal 
should never be coated since defects in the coating exacer­
bate the effect of galvanic corrosion by localizing it to a 
small surface area (Elliott 2003). 

Concluding Remarks 
With the introduction of new wood preservatives, the 

concern for corrosion protection has increased. If consider­
ing alternatives to stainless steel for fasteners and connec­
tors, the designer should understand the methods by which 
these alternatives work. Coatings inhibit corrosion by iso­
lating the metal from corrosive conditions. For isolation to 

Table 1.–Products available for use with treated wood and 
possible design concerns. 

Product Design concern 
Stainless steel -Combining with a different metal 
Metallic coatings -Combining with a different metal 

(anodic) -Corrosion rate of coating 
Metallic coatings -Combining with a different metal 

(cathodic) -Defects in coating 
-Construction damage to coatings 

Organic/ceramic coatings 	 -Defects in coating 
-Construction damage to coatings 

Barriers -Defects in barrier 
-Damage to barrier during 
construction 

be successful, the barrier or coating must not be compro­
mised, with the exception of metallic anodic coatings. Fi­
nally, combining dissimilar metals can increase the corro­
sion rate because of galvanic action. This information is 
summarized in Table 1. 
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