Abstract:
A new hot-dip Zn-5% Al steel sheet* JFE ECOGAL
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=Q $0 DR\ FRDWHG VIHHO VKHHI  KHUHLQDIWHU =)
7KHVH ZHUH IDNHQ XS DV LWXHV LQ WKH GHYHORSPHQI RI 3-) (
(&2*$/°.”
6XUVIDFH 6PRRIKQHW  ([IHUQD0 $SSHDUDQFH RI 6XU-
face)
7DNLQJ DGYDQWDJH RI H[FHOOHQW IRUPDELILIN RI *)
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
VKH00 VKDSHG SDIliHUQ UKD IRUPV GXULQJ VROLGL¢,FDILRQ
of the zinc coating, created irregularities (rough-
ness) on the material surface,? and also reduced the
DSSHDUDQFH RI WKH SURGXFW DIWHU SDLQILQJ *) FRX0G
not be used in applications in which a beautiful sur-
face appearance was required.
(2) %0DFNHQLQJ 3KHQRPHQRQ
%HFDXVH *) ZDV SURGXFHG XVLQJ D FKURPDIH IUHDI-
PHQI 0RFDO EODFNHQLQJ R1 WKH FRDWHG VXUIDFH RFFXUUHG
RYHU ILPH 7KLV EODFNHQLQJ SKHQRPHQRQ ZDV DOVR DQ
LPSHGLPHQW IR XVH 7KH EODFNHQLQJ SKHQRPHQRQ LQ
Zn-coated steel sheets is considered to be caused by
FKHPLFDO UHGXFILRQ RI WKH =Q2 ¢0P LQ WKH VXUIDFH
layer of the coating by the Al in the coating layer,
which concentrates at the surface over time, resulting
LQ WKH IRUPDILRQ RI DQ R[\JHQ GHSHIHG ¢0P3.

2.2 Newly Improved Properties

In addition to solving the above-mentioned problems
RI IKH FRQYHQILRQDO *) IKH IRI0RZLQJ TXDOLIN SURSHUILHV
ZHUH LPSURYHG LQ IKH QHZ 3-) ( (&2*$/®.”
(1) &RUURVLRQ SHVLVIDQFH
In order to meet higher durability requirements, in
particular, the corrosion resistance of forming por-
ILRQV ZDV LPSURYHG E\ UH¢QHPHQW RI' FUDFNV LQ IIKH
coating in parts where forming is applied.
(2) HONDILQH SHVLVIDQFH
JRU GDLU\ IDUPLQJ OLYHVWRFN DSSOLFDILRQV GXUDELOLIN
LQ KLIK DONDOLQH HQYLURQPHQIV ZDV LPSURYHG
(3) = HOGDELOLIN
- LIK FRQYHQILRQDO FKURPDIH IUHH FRQYHULRQ iUHDI-
PHQIV D WKLFN ¢0P ZDV DSSOLHG R VHFXUH FRUURVLRQ
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REVHUYHG ,Q FRQIUDVH WKH VXUIDFH RI 3-) ( (&2*$/®” is
uniform, smooth, and beautiful.

Photo 2 shows scanning electron microscope images
RI IKH FRDHLQJ VXUIDFHV 22Q WKH VXUIDFH RI IKH FRQYHQ-
ILRQDO *) =Q $0 ELQDU\ HXWHFILF FU\WIDOV KDYH VHJUH-
gated, showing a spangle pattern, whereas a uniform
VXUIDFH KDV IRUPHG RQ 3-) ( (&2*$/®,” in which the
=Q $0 ELQDU\ HXIHFILF FUNVIDOV DUH UH¢,QHG DV D UHVXON RI
the trace content of Mg.

3.2 Blackening Resistance

Photo 3 shows the external appearance of specimens
RI 3-) ( (&2*$/® DQG FRQYHQILRQDO *) DIWHU D EODFN-
ening resistance test of chromate material (in which two
PP VTXDUH ZDIHJ ZHINHG VSHFLPHQV ZHUH VIDFNHG DQG
wrapped with a polyethylene sheet, and then exposed in
a constant temperature, constant humidity chamber at
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DQG WKH VDFUL¢, FLDO FRUURVLRQ SURIHFILRQ SHUIRUPDQFH ZDV

improved.

Photo 6 shows the appearance of corrosion in the
SRUILRQ  VXENHFIHG IR EHQGLQJ DIWHU D &&7 -,6
* & PHIKRG IRV KRXW $V LV FOHDU IURP

3KRIR  3-)( (&2*$/®” 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
IKH AX[ PHIKRG DIWHU D VIUXFIXUH LV HUHFIHG LQ RUGHU IR
prevent corrosion of joints and cut-edges of steel sheets.
Photo 7 VKRZV IIKH DSSHDUDQFH RI FRUURVLRQ RI 3-)(
(&2*%/
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welding is possible in a lower current range than with
IKH FRQYHQILRQDO *) FKURPDIH IIUHDIHG PDIHULDO GXH IR
IKH FKURPDIH 1UHH FRQYHUWLRQ WUHDIPHQN ¢ 0P SV D UHVXON
reduced welding equipment costs and power costs can
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