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Influence of Microstructure on Corrosion Resistance in Zn-Al Alloy Coating

Tetsupa K1vasu, Akira YASUDA, Shigeru KOBAYASHI,

Toshio IcHIDA and Hiroshi KuBo

Synopsis :

The changes in microstructure of Zn-Al alloy coating according to the alloy composition and the cooling
rate after coating were investigated, and the influence of microstructure on corrosion properties was discus-

sed.

1)  When the specimens were slowly cooled at 5°C/s after coating, zinc-rich primary phase precipitated in
the coatings which contained less than 59%Al.  On the other hand, the coating became eutectic structure
without primary phase when it contained 5.2~5.49,Al.

2) Zn-4.5%Al alloy coatings were cooled at various rates after remelting. When the specimen was
cooled at 5°C/s~100°C/s, the primary phase precipitated in the coating. The microstructure of the coating

became uniform when the specimen was quenched.

3) The primary phase in the coating deteriorated the corrosion resistance in the salt spray test. The
uniform microstructure without primary phase showed the best corrosion resistance.

4) It is effective to adjust Al content precisely at eutectic composition or to cool coated sheets as rapidly
as posible for getting the uniform microstructure and the good corrosion resistance.
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Fig. 1. Vertical galvanizing furnace.
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Fig. 2. Annecaling and coating conditions of the
experiment.

Table 1. Chemical composition of bath (wt%).

A B C D E F G H I J
Al 0.3 |31 3.9 {48 |57 |7.1[10.2 (158 (20.2 (24.1

Si | —|—|—|—|—1|—1] —]03|03]0.3

Zn | bal. | bal. | bal. | bal. | bal. | bal.| bal. | bal. | bal.| bal
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Fig. 3. Heat cycles for the investigation on the
influnce of cooling condition on microstructure
of coating layer.
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Al contents of coating layers

a) 0.3% b) 3.0% c), d) 5.0% e 5.9% ) 7.2% g 20.3% h) 23.8%
Photo. 1. Influence of Al content on microstructure of coating layer.

Al contents of coating layers
a) 5.0% b) 5.2% c) 5.4% d) 7.8%

Photo. 2. Cross sectional microstructures of coating
layers.

BRTHY, FliaGHEBEI b EEx bhb 5.0%Al
EEWThH, RGO BHARED bht.

P DAL BIEW LT, 5% LT TixEa-oiE W,
5.9% D ETCiRBoBWfat kot Zn-Al 54 DR
BR»D, 5% UToWMGL Zn Y , 7k BHETHD,
5.9% Lot Al Y y 5k allThHD. Thbb

l’w 1 ' ! 1 1

Liquidus temperature (°C)
3
J
/

350 141 1 1 !
o "3 4 5 6
Al content (wt%)

~}

Fig. 4. Liquidus temperature of Zn-Al alloy.
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Cooling rates

a) ,e) 5°c/s b),f) 20°C/s
c) 100°C/s d) water quench

a)~d) Optical microscope images
e), f) EBS images of Al

Photo. 3. Cross sectional microstructures of Zn-4.5% Al alloy coatings cooled at various
cooling rates after remelting at 450°C,
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Photo.4. Appearance of specimens
containing various amounts of Al
after the salt spray test for 40 days.
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Al contents of coating layers

a) 5.0 b) 5.2% c) 5.4% d) 7.8%
Coating weights

a) 102g/m2 b) 105g/m? ¢)103g/m?

d) 103g/m?

Photo. 5. Appearance of specimens
containing near 59; Al after the
salt spray test for 1000h,

Al contents of coating layers
a) 0.3% b) 3.0% c) 4.2% d) 5.0%

Photo.6. Appearance of painted sheets after the salt spray test for 1000h.
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Fig. 5. Area ratio of red rust spreading the salt
spray test for specimens cooled at various cooling
rates. Al contents of specimens are 4.5%.
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Fig. 6. Influence of Al content in molten Zn bath
on creepage of painted sheets after the salt spray
test for 1 000h.
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Photo. 7. Microstructures of creepage in cross section of painted sheets after the salt saray test for 1000h.

— 122 —




T
3

H Zn-Al 4460 S M OMERICRIET »o & BHEROBE 1011

8h

24h

A) Uniform structure B) Duplex structure

Photo.8. Cross sectional microstructures of specimens after the salt spray test. Al contents of

coating layers are 5.0%,.
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