
CORROSION TEST  
OF PAINTED WEATHERING 
STEEL SAMPLES
WEATHERING STEEL
Weathering steels comprise of a group of high strength, low alloy 
carbon steels, containing elements (Cu, Ni, Cr, P) which, under 
normal atmospheric conditions, provide an increased resistance 
to atmospheric corrosion. In any normal atmospheric environ-
ment, with alternating wet and dry weather conditions, weathering 
steels develop a protective oxide layer (patina) that seals off the 
surface of the steel. Weathering steels are widely used for build-
ing facades, bridges, railway equipment and poles in the electrical 
grid, just to name a few examples. The increased atmospheric 
corrosion resistance of weathering steels enables them to be 
used in an unpainted condition in many structural, industrial and
architectural applications.

Weathering steels can also be used in a painted condition. Any 
scratch that breaks the paint coating of the steel surface will 
quickly be covered-up by the protective patina, thus preventing 
oxidation from forming and creeping under the paint. As a rule of 
thumb, it can be said that the use of weathering steel in painted 
conditions will extend the intervals between re-painting by 1,5 to 
2 times. In order to compile more concrete information about 
this phenomenon, SSAB performed comprehensive and extensive 
tests.

Painted basic carbon steel (right) and weathering steel samples after 15 years 
 exposure in industrial climate in the United States. Scribes made cross from corners. 
USX Engineers and Consultants Inc., 1998



BOHUS MALMÖN’S TEST SITE
These tests were performed on the island of Bohus Malmön, 
around 100 km north of Gothenburg, off the west coast of Swe-
den. The test site is administered by RISE Kimab (Research Insti-
tutes of Sweden). The seawater has an ocean-like salt content 
(~3.5 %). The corrosivity class is ruled by climate conditions and it 
can alternate from year to year. RISE follows the corrosivity class 
of the test site yearly. According to information given by RISE, 
the corrosivity class was C4 in 2013. During 2012 and between 
2014–2018, it was C5.  

Picture. Basic carbon steel (S420) and SSAB Weathering 355 after six and a half 
years of exposure on the island of Bohus Malmön.
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Picture. Painted steel samples after six and a half years of exposure on the island of 
Bohus Malmön.
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Picture. Bohus Malmön’s test site.

TEST PROCEDURE
100 x 150 mm test pieces of five different weathering steels and 
reference steel without weathering steel alloying were painted with 
an epoxy-polyurethane paint system. Weathering steels included 
SSAB Weathering 355, 550, 700, 960. S420 was chosen to rep-
resent normal carbon steels without weathering steel alloying as a 
reference material. The following painting system was used:

FeSa2½
1 x 80 µm epoxy primer
1 x 40 µm epoxy primer
1 x 40 µm polyurethane paint

Total whole coating thickness: 160 µm
The corrosivity/durability class of the paint system was C3/M  
(as stated by the paint manufacturer)

Three samples of each steel grade were painted and then 
scratched (3 x 50 mm) through the paint layer. The sample pieces 
were set to a test rack at the Bohus Malmön test site in April 2012 
and brought back in October 2018. The test period lasted 6 years 

and 6 months. Corrosion testing on steel samples painted with a 
zinc silicate-polyurethane paint system (suitability for C5 corro-
sivity class) continues. This test also began in 2012.

TEST RESULTS
A clear difference between the basic carbon steel sample and the 
weathering steel samples can be seen, in terms of corrosion and 
delamination of the paint layer, around the scratched area. This is 
after six years of exposure to the elements on Bohus Malmön. 

Visual inspection showed that corrosion destroyed a large area of 
the paint layer on the reference carbon steel sample, whereas the 
weathering steel samples looked almost unchanged. 

Samples were evaluated according to standard ISO 4628, after 
visual inspection. A few blisters could be seen in the paint layer 
near the scribe of the SSAB Weathering 550 and 700 samples. 
Otherwise, the paint layer looked intact. Rust, blistering, cracking, 
flaking or filiform corrosion could not be seen on the paint layer 
of the weathering steel samples.



Code Steel grade Nominal YS/

MPa S420 420

355W SSAB Weathering 355 355

550W SSAB Weathering 550 550

700W SSAB Weathering 700 700

960W SSAB Weathering 960 960

Table. Steel grades in the chart.

In order to evaluate the corrosion under the paint layer, the 
paint layer was removed from all samples. The paint on the S420 
carbon steel reference sample was very loose and easily removed 
from the corroded area. Some rust could also be found under the 
paint on the weathering steel samples, but there was much less 
penetration under the paint compared to the reference sample. 
The paint adhesion to the rust on the weathering steel samples 
was still good and force had to be used to remove the paint from 
the corroded areas. The rust formation under the paint layer was 
evaluated according to ISO 4628-8 and the results are illustrat-
ed on the chart. There are merged results from three different 
samples for each steel grade, which means 36 measurements for 
one sample.

Rusting under the paint (Boxplot graph)
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Chart. Boxplot of rust under the paint of different steel samples. The box contains 
50 % of results and median values are marked with line to boxes. Scattering of 
individual values are marked with asterisks.

Picture. The way of measurement for rusting, after the paint is remo-
ved, according to SFS EN ISO 4628-8. Picture used by permission of 
the Finnish Standardization Federation SFS.

Picture. Sample pieces, after the paint is removed from around the scratch  
(left: S420, right: SSAB Weathering 355).

CONCLUSIONS
A series of painted steel samples were tested under C5 corrosion 
class conditions on the island of Bohus Malmön for six years and 
six months. The sample series contained four different weathering 
steel samples and one basic carbon steel sample as a reference. 
The samples were painted using an epoxy-polyurethane paint 
system. The thickness of the paint layer was 160 µm. The corro-
sivity class suitability was C3 as stated by the paint manufacturer. 
3x50 mm scratches were applied on the steel samples, penetrat-
ing the paint layer down to the steel surface. The samples were 
then placed onto the test racks on the Bohus Malmön test site.

Visual inspection showed serious corrosion and a loose paint layer 
around the scratch on the basic carbon steel reference sample. 
Only minor corrosion could be found on some of the weathering 
steel samples. These samples remained almost unchanged.

The paint layer was removed, around the scratch, from all sam-
ples. Some rusting could also be found under the paint on the 
weathering steel samples. The paint on the basic carbon steel 
sample was loose and easily removed from the rusted area on the
basic carbon steel sample. The paint adhesion to the rusted area 
of the weathering steel samples was still good and force had to be
used to remove the paint. The corrosion on the basic carbon 
steel sample had spread approx. 4–5 times further from the 
scratch compared to the weathering steel samples.

Corrosion tests on steel samples, which have been painted  
with a zinc silicate-polyurethane paint system (suitability for C5 
 corrosivity class), are to be continued.

 Published with permission of Finnish Standards Association SFS.



SSAB is a Nordic and US-based steel company. SSAB offers value added  
products and services developed in close cooperation with its customers  
to create a stronger, lighter and more sustainable world. SSAB has  
employees in over 50 countries. SSAB has production facilities in Sweden, 
 Finland and the US. SSAB is listed on the Nasdaq OMX Nordic Exchange in 
Stockholm and has a secondary listing on the Nasdaq OMX in Helsinki. 
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