_3_,_

B2 A 8X|

Journal of the Corrosion Science Sociely of -Korea

Vol. 16, No: 4., Dec., 1987

GRFRIRIL)

ggolaEAwe FFFY4 B A7
LA - @
qEmden 2o e 2438

A Study of the Alloy Layer Formation in Hot
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Sung Kyun Kwan Univ.

ABSTRACT

The effects of aluminum on the growth process of alloy layers have been studied at various
dipping time and temperatures. High aluminum contents of 2%, 5% and 8% were added into the
molten zinc baths.

In pure zinc baths, the thickness of alloy layer was increased with increasing dipping time
and temperature in the range of 430°-510°C and 530°-550°C but decreased with temperature
in the range of 510°-530°C. The thickness of alloy layers were decreased with increasing aluminum
contents in aluminum-zinc baths. The alloy layers initially formed in local sites of steel surface
resulted in uneven interface and the rate of compound formation enhanced with increasing temp-
erature. The microstructures of alloy layers were dispersed compounds due to the dissolution of
the steel substrates with increasing aluminum contents and dipping time.
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Table 1. Chemical composition of Steel. (wt.%)
C Si Mn P S Fe

0.048 trace 0.19 012 0.1 bal
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Fig. 1 Process of hot dip galvanizing.
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Table 2 Experimental condition for hot dip golvanizing

Process Conditions Temp.(C) | Time(min)
Degreasing 20 wts NaOH 60~ 70 10
Blectro-degreasing] NaOH 75g/l , NaPO, 10g/l, Na,CO, 149/l 80~90 | 20 sec
NaCN 1g/l, 6V 7~ 10 A/dm"

»

Pickling 12 wt* HCl 25 20
Fluxing ZnCl, 20wt*, NHCl 10wt%, HO 70wt% | 40~50 5
Drying in oven 90~100 5
Dipping Ar gas atmosphere 430~520 | 1~5
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Photo 1 Cross sectional microstructure formed in pure Zn bath at 430°C. (Amy nital etch. X600)
A) 1 min. B) 3 min. C) 5 min.
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Fig. 2 Relation between thickness and dipping time of
total alloy layer.
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Fig. 3 Growth rate variation of fotal alloy layer formed

in pure Zn bath ot various temperatures.
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Fig. 4 Thickness voriation of { and ¢, phase formed
in pure Zn bath. (Bath temp. :4307C)
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Fig. 5 Growth rate voriation of { and d, phase
formed in pure Zn bath.
(Bath Temp.:430TC)
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Photo 2 Cross seclional microstructure formed n 2%
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Al-Zn bath at 520TC.

A) 1min,

B) 3 min, C) Smin



- 8- Egoldzgtite] syl A A+
2 g ulag 2e el e EE 4 F A
ot
Photo. 5+ 4 A& 22X o} A x| 4| kol A ¢hFu]
o #Hrbgkll 8 gF59 A4S el
Apato| o}, wFu) FA el wBErE Aa el 3
FE5Ae ghobxl glom v|AldtAl FAH el
€ ¥oli ek
Photo. 63} 7% 450]§ —oted &5l 4 Al
gE52 gtz g EPMAE F48 4falo|ch
Photo. 6(A)& gF& 3ol 454 e 57
(Incubation Period)o] W} ¢] Z2 & el  glo (A)
w12 (B)oll Wbt QJ’%%} 4 2- Fe,Also| o).
Photo. 794 (A), ) 5 FeAl, o1& &5 o
o= (B)l4dw ‘50111 F4 7k egrgel A
713kl Eololv #3HEa 22 %E—E— F Ro|x

ek,

4

Photo 3 Cross sectional microstructure formed at
430°C for 1min. (Amyl-nital etch. X600)

A) Pure Zn bath, B) 8%Al-Zn bath
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Photo 4 Cross sectional microstructure formed at
5207 for 5 min. (Amyl-nital etch. X600)
A) 2%Al-Zn bath, B) 5%A-Zn bath.
C) 8%A-Zn bath
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Photo 5 Cross sectional microstructure formed in Al-Zn bath.
(Amyl-nital etch. X600, bath Temp.:490°C, dipping time: 3 min.)
A) Pure Zn bath. B) 2%Al-Zn bath,
C) 5%Al-Zn bath. D) 8%Al-Zn bath
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(A) (B

Photo & Variation of Fe,Zn and Al concentration in dlloy layer dipped in 2%Al-Zn bath.
A) 460C . 1min. B) 4907T.1min.



_10_
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Photo 7 Variation of Fe, Zn and Al concentration in
alloy layer at 460C.
A) 5%Al-Zn bath,3 min.
B) 8%Al-Zn bath,5 min.
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