
Fig.1, tend to generate cracks at bent positions, 
which propagate to the upper paint films, degrade the sur-
face appearance, and also induce corrosion. Due to this 
shortcoming, it is difficult to apply prepainted 55%Al-Zn 
alloy coated steel sheets at positions that are subjected to 
severe forming. NKK and NKK Steel Sheet & Strip Cor-
poration planned to jointly develop and commercialize 
prepainted 55%Al-Zn alloy coated steel sheets that have 
excellent formability, to expand their range of application 
in the construction industry. By investigating metal coat-
ings and paint films that affect formability, a unique 
technology was developed to obtain high formability. As 
a result, highly formable prepainted 55%Al-Zn alloy 
coated steel sheets were successfully developed and 
commercialized as “GALFLEX-COLOR”. This paper 
outlines the development process. 
 
 
 
 
 
 

 
 
 
 
 
 

 
2. Approaches for obtaining formability 
 Three types of metal coated steel sheet are typically 
used as substrates of prepainted steel sheets: zinc 
coated steel sheets, 5%Al-Zn alloy coated steel sheets, 
and 55%Al-Zn alloy coated steel sheets. Zinc coated 
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3T bend: A specimen is bent over three lay-
ered steel sheets, each of which has the same 
thickness as the specimen, and cracks at the 
bent position are observed. 

“GALFLEX-COLOR” 

Conventional prepainted 
55%Al-Zn alloy coated 
steel sheet 

Conventional prepainted 
5%Al-Zn alloy coated 
steel sheet 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3 Development concept of “GALFLEX-COLOR” 

 
 
 
 
 
 
 
 
 
 

Fig.4 Comparison of hardness of metal coatings 

 
 Improving the formability of the paint film requires im-
proving its elongation. In addition, strong adhesion be-
tween the paint film and underlying metal coating is es-
sential for preventing surface damage such as scratch 
marks during or after forming processes. However, it is 
difficult to secure both high elongation and strong adhe-
sion at the same time by conventional technology. By con-
sidering the polymer ingredients in the paint film, NKK 
developed a unique compound polymer, combining a 
polymer that is highly adhesive with another polymer that 
has excellent elongation. The company was thus success-
ful for the first time in the world in improving the elonga-
tion of a paint film while maintaining its adhesion which is 
required for prepainted steel sheets used in the construc-
tion industry. 
 Fig.5 compares the surface appearances of bent positions 
of “GALFLEX-COLOR” and other types of prepainted 
steel sheet. Cracks generated by bending are markedly re-
duced in “GALFLEX-COLOR” compared with a conven-

tional prepainted 55%Al-Zn alloy coated steel sheet. No 
cracks are generated in “GALFLEX-COLOR” by 3T 
bending, which is a higher level than for prepainted 
5%Al-Zn alloy coated steel sheet, which up to now had 
been the most formable prepainted steel sheet used as a 
construction material. Fig.6 shows the results of cyclic 
corrosion tests that were carried out to evaluate the corro-
sion resistance of bent positions of various prepainted steel 
sheets in a simulated atmospheric environment. “GALF-
LEX-COLOR” showed extremely small amounts of rust 
and blister formation at formed positions, verifying its ex-
cellent corrosion resistance at such positions. It has thus 
become possible to use highly corrosion resistant pre-
painted steel sheets in applications that require forming 
processes that are difficult to perform using conventional 
prepainted steel sheets due to limited formability. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5 Close-up views of 3T bent positions 

 
3. Conclusions 
 The commercial production of “GALFLEX-COLOR” 
was started in April 2001. This new product is highly re-
garded by customers as it has excellent corrosion resis-
tance and formability, and also satisfies the requirements 
for longer service life and design versatility as a construc-
tion material. 
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 “GALFLEX-COLOR” 
Conventional pre-
painted 55%Al-Zn 

alloy coated steel sheet 

Conventional pre-
painted 5%Al-Zn  

alloy coated steel sheet 

 Corrosion resistance of 
formed position : ◎ 

Corrosion resistance of 
formed position : ○ 

Corrosion resistance of 
formed position : △ 

 

   
 

The cycles defined by JIS K5621 were repeated 560 times, with one cycle 
taking 6 hours. 
 
(Corrosion resistance) 

◎: Extremely excellent, ○: Excellent, △: Slightly inferior 
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Fig.6 Appearance of bent positions after cyclic corrosion 
resistance tests 


