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Corrosion behavior of zinc kettle weld metal dipped in
saturated iron molten zinc at 450 'C

CHE Chun-shan', ZHU Jing-jun', KONG Gang', LU Jin-tang', ZHANG Shuang-hong', WANG Ming-hai’

(1. College of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China;
2. Anhai Galvanizing Equipment Company, Anshan 114225, China)

Abstract: The microstructure and corrosion behavior of weld metal, hot affected zone (HAZ) and parent metal of the
zinc kettle weld joint dipped in saturated iron molten zinc at 450 ‘C were studied by scanning electron microscope (SEM),
energy diffractive spectrum (EDS) and corrosion mass loss experiment. The results show that the microstructure of weld
joint is very nonuniform. The corrosion rates of the three areas for same immersion time are in the following rule: vyeq=>
VHAZ=> Vparen- With increasing the immersion time, the corrosion rates of different zones tend to be similar. After dipped in
molten zinc for 1 h, the intermetallic compounds of coating of weld zone are mainly composed of thick and lumpy ¢
grains, while a large number of granular ¢ phase forms in HAZ. After dipped in molten zinc for 24 h, the three areas have
similar coatings with thick and compact J layer and thin { layer. According to the composition of weld joints and the
growth situation intermetallic compounds of coating, the silicon content of weld metal is the main cause of the high
corrosion rate for short immersion time.
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Fig. 1 Sampling illustration of zinc kettle sheet with welded

20 mm

joint (cutting along dotted line)

EHERRE N 450 °C o SIS A E 1 Ik v Rk
Er, BAPIRUR: AR B F Tp 2k
(AE 450 CEEBIIRMREE R 0.03%(Fim 5 E0! 1)
BT 10 LA Ss3Hm A, M 8CE A E B A i 4
2600 C, JORIE 24 h, RIFHEES 450 C, {RiR
(450+2 °C)o KB N 2 4, — A T U B K
A, Sy TR AR SER . R i TR R S
HAREAEL N : 80 CHILE(15% NaOH)—/KEE—K
BE(15% HC)— /KPR T— TV FRIBUR my RSN
1 mg)—>MERYE—KPE—65 CEIEE 1 min(BhEEFI N
150 g/L ZnCl,+150 g/L NH,C)—HET—i2 4% —H K
% - i

Table 1 Chemical composition of parent metal and weld metal of zinc kettle sheet

Mass fraction/%
Material
C Si P S Mn Si+2.5P Fe and other
Parent metal 0.064 <0.010 0.010 0.011 0.500 0.035 Bal.
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Weld metal 0.040 0.250 0.033 0.012 0.350 0.333 Bal.
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Fig. 2 SEM image of welded joint of zinc kettle
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Fig. 3 Relationship between corrosion rates of parent metal,

HAZ metal and weld metal and immersion time in saturated-

iron molten zinc at 450 ‘C: (a) Whole stage; (b) =24 h
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Fig. 4 Microstructures of three kinds of intermetallic compound immersed in saturated-iron molten zinc at 450 ‘C for 1 and 24 h:

(a) Parent metal, 1 h; (b) HAZ metal, 1 h; (c) Weld metal, 1 h; (d) Weld metal, 24 h
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Table 3 Cross-sectional EDS microanalysis of intermetallic

compound in Fig.4

Area Mass fraction/%
Phase
No. Fe 7n
1 7.44 92.56 0
2 5.85 94.17 ¢
3 9.92 90.08 0
4 6.15 93.85 ¢
5 4.99 95.01 ¢
6 8.68 91.32 0
7 6.30 93.70 ¢
8 7.40 92.60 0
9 6.34 93.66 ¢
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