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Abstract

In continuous galvanizing process, dissolution of iron into molten zinc results in a fairly great amount
of dross. In order to decrease dross, the amount of dissolved iron of strip in molten zinc was investigated
in the range of 0~0.22%Al content, 440~470°C strip temperature and 3~60 sec dipping time. Uniform Fe-
Al-Zn inhibition layer was formed in the coating layer/strip interface not only in the grain boundary but
also in the grain of substrate with the increase of Al content in the zinc pot, while the amount of iron
dissolution was decreased. Inhibition layer was unstable as the dipping time and strip temperature increased

and the amount of iron dissolution increased.
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Fig. 1. Influence of Al content in galvanizing bath on iron
loss, iron quantity in alloy layer and dissolved
iron into molten zinc (strip temp.:460°C). (a) Iron
loss, (b) Iron quantity in alloy layer, (c) Dissolved

iron.
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Fig. 2. Magnification of Fig. 1 in the range of 0.14wt%
to 0.22wt% Al contents. (a) Iron loss, (b} Iron
quantity in alloy layer, (c) Dissolved iron.
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Fig. 3. Optical micrographs of cross section of the coating layer as a function of Al content in galvanizing bath(strip
temp.:460°C, dipping time:5 sec). (a) 0%, (b) 0.14%, (c) 0.18%, (d) 0.22%.
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Fig. 4. The partial 460°C isothermal of the Zn-Fe-Al
ternary system at the Zn corner®.
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Fig. 5. Bright field image and EDS of the precipitates
extracted from interface between substrate and
zinc after immersion at Zn-0.14%Al bath for 5sec.
(a) Bright field image, (b) EDS of the round
precipitates on grain boundary shown in (a), (c)
EDS of the small round precipitates shown in (a).
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Fig. 6. Bright field image and EDS of the precipitates
extracted from interface between substrate and
zinc after immersion at Zn-0.18%Al bath for
5sec. (a) Bright field image, (b) EDS of the facet
precipitates on grain boundary shown in (a), (c)
EDS of the round precipitates shown in (a).
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Fig. 9. Optical micrographs of cross section of the coating layer as a function of strip temp.(Al content:0.18%, dipping
time:10sec). (a) 440°C, (b) 450°C, (c) 460°C, (d) 470°C.

4 EF80F 29 Fedg 598 Al HE 0.28 0.021
Uehd Zlolth RE =S AR 7y g% A 009
27} B892 §2HE Feol MAHoz 3 100 ‘%‘&M‘V“W;z;g
7Vt Ae vt ﬂ —
0.18%Al1 EF2A 10 B AT o, 7t z 018 ,7“‘ : | ML s
AP e E5F SHHIRAE YER 29 9 §0 16 *"“uuﬂrﬁgﬁghdw\ff—; °-°°9§
G 2 & Rl s pol £FE AWl BAE <o Sl XA
= 1nh1b1t10n layere ZJERIY2E 460°C7HA]= H] 0'128 & oo ;;5 g 2 - o 9 gg 3 o g'o'&lé K’.&% 0.008
@A QFRF} 470°CoI NN E T o], Zn Fedt LALAdTTT ('Sa(i)e(gr;itt:—(jaj; o388 d
w50l B8HE e & 7 AUtk Fig. 10. Change of Al and Fe content in galvanizing bath
o]} o] ZrARIY LTt E71E wet =F& during line test.
o2 &5 Fe#ol S7ksle AL =393 A4
o] ¥d== Fe-Al-Zn7l inhibition layer7} 7<) 250
Y2% Sl oJsiA EQPFEA Feg&#o] S} £ 200
e Aoz wwrdL:. 5
E 150
3.2 Al2jol =xEA U =EZA LMY et
a8 108 dEl 2Pl =58 AlFE W3 S 100
o & =38 FeAdE H3lE 2YLYAERE o
Epd Zolth, £28 AlFEs} E7kate) wlet =3 g s0
£9] Fes 7} thé}t BEE e itk F, 2
EEHS] ARSEZE 021£001%2 FAIHE A7 ° 02-12  03-01  03-02  03-03
e Z=a8U Fewo] T 0.013%21d] 1, 0.24 Date {year—month)
10.01%2.2 FA == 713N E HE 001922 Fig. 11. Change of dross amount in bath according to

°F 0.003%8 = Zade Ae E 5 Arh line test periods.



s S/d=w

HEE3 36 (2003) 364-372 371

0.4
009 |
0.08 |
007 |
606 |
005 |
004 |
0.03
0.02 )
0.01 B R —

— 440C
e 450C |
460 |
I 470 |
b |——480C |

Fe solubility (wt%)

0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26
Al content in Zn bath(wt%)

Fig. 12. Effect of Al on Fe solubility in molten zinc'®.
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Table 1. Precipitated Fe quantities in molten zinc according to Al contents
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