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Zn-5% Al alloy-coated steel sheet (hereinafter, GF). 
These were taken up as issues in the development of ñJFE 
ECOGAL®.”
(1) Surface Smoothness (External Appearance of Sur-

face)
Taking advantage of excellent formability of GF, 

this material had been produced and sold mainly as 
a base for prepainted steel sheets. However, because 
the spangle pattern, which is a non-uniform tortoise 
shell-shaped pattern that forms during solidiýcation 
of the zinc coating, created irregularities (rough-
ness) on the material surface,2) and also reduced the 
appearance of the product after painting, GF could 
not be used in applications in which a beautiful sur-
face appearance was required.

(2) Blackening Phenomenon 
Because GF was produced using a chromate treat-
ment, local blackening of the coated surface occurred 
over time. This blackening phenomenon was also an 
impediment to use. The blackening phenomenon in 
Zn-coated steel sheets is considered to be caused by 
chemical reduction of the ZnO ýlm in the surface 
layer of the coating by the Al in the coating layer, 
which concentrates at the surface over time, resulting 
in the formation of an oxygen-depleted ýlm3).

2.2	 Newly	Improved	Properties	

In addition to solving the above-mentioned problems 
of the conventional GF, the following quality properties 
were improved in the new ñJFE ECOGAL®.”
(1) Corrosion Resistance

In order to meet higher durability requirements, in 
particular, the corrosion resistance of forming por-
tions was improved by reýnement of cracks in the 
coating in parts where forming is applied.

(2) Alkaline Resistance 
For dairy farming/livestock applications, durability 
in high alkaline environments was improved.

(3) Weldability 
With conventional chromate-free conversion treat-
ments, a thick ýlm was applied to secure corrosion 
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observed. In contrast, the surface of ñJFE ECOGAL®” is 
uniform, smooth, and beautiful.

Photo	2 shows scanning electron microscope images 
of the coating surfaces. On the surface of the conven-
tional GF, Zn-Al binary eutectic crystals have segre-
gated, showing a spangle pattern, whereas a uniform 
surface has formed on ñJFE ECOGAL®,” in which the 
Zn-Al binary eutectic crystals are reýned as a result of 
the trace content of Mg.

3.2	 Blackening	Resistance	

Photo	3 shows the external appearance of specimens 
of ñJFE ECOGAL®ò and conventional GF after a black-
ening resistance test of chromate material (in which two 
50 mm square water-wetted specimens were stacked and 
wrapped with a polyethylene sheet, and then exposed in 
a constant temperature, constant humidity chamber at 
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and the sacriýcial corrosion protection performance was 
improved.

Photo	6 shows the appearance of corrosion in the 
portion subjected to 180Á bending after a CCT (JIS 
G 0594, C-method) for 2 000 hours. As is clear from 
Photo 6, ñJFE ECOGAL®” has satisfactory corrosion 
resistance, including formed portions.

3.5	 Comparison	of	Corrosion	Resistance	of	
Post-Coated	Materials	

In structural applications and similar uses, there are 
cases in which so-called post-coating is performed by 
the þux method after a structure is erected in order to 
prevent corrosion of joints and cut-edges of steel sheets. 
Photo	7 shows the appearance of corrosion of ñJFE 
ECOGAL
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welding is possible in a lower current range than with 
the conventional GF chromate-treated material due to 
the chromate-free conversion treatment ýlm. As a result, 


