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outdoor corrosion tests in 

years of continued outdoor testing, the 
alloy coating has better than twice the 
thickness, and that it provides enduring c 
of the optimum composition in 1972, steel 

bath effectively suppresses 
ing reaction. This was the 

coatings based on a 
num (Al) and zinc 
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Cumulative worldwide 
coated with 55% Al 

outdoor test sites representing indus- 
trial, rural, marine, and severe ma- 
rine environments. 

Al-Zn alloy is the o 

ued outdoor corrosion testing has 

sion resistance to 

l components of household 
toasters. 

line at Bethlehem's Sparr 
Plant was converted for the start of 
commercial production of 55% 
Zn alloy coated sheet. The ma 
was sold under the tradename, 
Galvalume sheet Since then, production 

of steel sheet with 55% 
Al-Zn alloy has spread throughout 

In 1972, the No. 3 galvanizing 

TABLE 2 
Atmospheric Corrosion Test Sites 

Longitude, Latitude Location Environment 

Severe marine 78W 34N Kure Beach, NC (25-mlot) 

compositions given in 

coated to 

room t into 

'Trade name. 
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a coil. circle: commercial product. 
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marine environment 

rosion test sites described in Table 2. 
These sites represent a range of envi- 

Atlantic Ocean at the severe ma 

three locations. 

the LaQue Center for Corrosion Tech- 
nology, and are described in detail 
elsewhere. 

Pocono Mountains about 50 km north 
of Bethlehem, PA. The industrial site 
is located on South Mountain in 
Bethlehem, about 3 km from a plant 
at which steel was produced until late 
1995. This location is within sight of 
coke ovens which continue to be operated 

These sites are maintained by 
Bethlehem Steel Corporation, and 

been previously characterized 
ms of the corrosion rates of steel 

The rural site is 

re inspected regul 
Skyward surface appearance of AI-Zn alloy-coa ars of outdoor to determine the time to first rust, 

defined as the number of years until 
red rust had spread over about 2% of 

exposure 

the laboratory p line. roofing panels and installed he the coated surface. 
However, there was no alkaline clean- 
ing before coating, and the sheet was 
chromate passivated after coating to 
avoid wet storage staining The 
coated sheet was roll formed into 

roofs of metal buildings. 
Corrosion Potentials 

Atmospheric Corrosion Tests 
Coated strip was sheared into 

102-by 152-mm test panels and ex- 

Corrosion potentials were measured 
in the laboratory on atmo- 

spheric corrosion test panels that were 
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removed from test following 30-year 
outdoor exposure. After placing a 
drop of 5% NaCl solution on the sur- 
face of a panel, the tip of a saturated 
calomel reference electrode was in- 
serted into the drop. The potential 
between the reference electrode and 
the panel was recorded for up to 60 
minutes. During this period, the cor- 
rosion potentials typically started at 
about -0.92 V and then gradually be- 
came more negative with time. The 
values reported are the levels reached 

Roofing Inspections 
A total of 82 buildings with un- 

painted 55% Al-Zn coated steel roof- 
ing sheet were inspected during 1994. 
Fifty roofs were in service for at least 
17 years, and 21 were in service for 20 
to 22 years. The buildings are locate 
in 18 states throughout the Midwest 

heastern, and Southwest 
ding Iowa, Illinois, Wisconsin 

Results and Discussion FIGURE 7 
Appearance of Cut Edges. Upper: Type 2 Al-coated Lower 53.9% Al-Zn Coated. 

improvement over ordinary Zn coatings. jection 

trial locations (Figures 3 through 5, 
respectively). There is a range of coat- 
ing life for the Zn and low-Al-Zn al- 
loy coatings. The life of the alloy 

undersides of specimens 

f Outdoor Exposure 

of crevices 
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and remain free 
the 30-year exposure 
ments. The same is true 
Al-coated in the moderate 
vironment, but not in the 
industrial environ 

building with 55% AI-coated 

Corrosion Potentials 

osed 53.9% Al-Zn 
This value is identical 

steel exposed at cut 
the coating potent 

tive than steel, and is able to provide 
continuing sacrificial protection to the 
steel substrate. The Zn coatings on 
the galvanized panels exposed at 

rance after 20 years of low-slope (1/2:12) 
n Appleton, Wisconsin. 

seamroofing made from 55% AI-Zn coated steel 
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were installed when the building 
first constructed in 1974. 

The overall excellent 

which tends to increase corrosion 
The roofing panel 

sealed end-to-end by 
straps and 302 stainless steel 
and nuts. They are sealed with 
rubber caulk. The compatibility cross the mid 
55% Al-Zn coated sheet with the other ation southeast 

I 

tact surfaces of the 
sheet. It provides a 

I We note that to upgrade the perfor- The outdoor corrosion tests also 

Al-Zn coated. 
One of the buildings inspec 
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for the corrosion potential measure- 
ments; and BIEC consultant W.D. 
Barker for conducting the on-site 
evaluations of roofing; and to Butler 
Manufacturing Company for identi- 
fying and arranging access to the 
buildings. 
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