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Corrosion Resistance and Corrosion Behavior of Aluminized Steel

Sheet under Salt Corrosive Environment

Seijun HIGUCHI and Ken'ichi ASAKAWA

Synopsis :

The effect of conditions of corrosion test and nature of corrosion product on corrosion resistance of
aluminized steel under salt corrosive environment was studied. We obtained the following result.

(1) In continuous salt spray test condition, corrosion rate is high because of bulky corrosion product
which was mainly constituted by boehmite ( 7-AlOOH) and bayerite (8-Al(OH);).

(2) In condition which salt spray test and humidity cabinet test was repeated reciproally, fine and
amorphous corrosion product was produced. Because it acts as a protection film which restrain the
cathode reaction, corrosion rate is restrainted remarkablely.

Key words : aluminized steel; corrosion resistance; salt corrosive environment; corrosion behavior ;

automobile ; hot dip coating.
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Table 1. Chemical composition of specimens tested.

Content (wt%)
C Si Mn P S Al Ti
Ultra low C steel | 0.004 0.02 0.30 0.019 0.015 0.060 0.063

Steel

YR 248 2 B 13 A%f+ (Received Feb. 13, 1990)

* A ARREE (KR ABEHTFZEET (Yawata R & D Lab., Nippon Steel Corp., Tobihata-cho Tobata-ku Kitakyushu 804)



&

EWATEIZB TS Al & o 3 W OB M & KL% 259

I cycle
' ]
SST —Drying —Humidifying —Freezing
35°C 70°C 49°C —20°C
60%RH 95%RH
6hr  4hr 4hr 4hr
Fig. 1. Flow sheet of cyclic corrosion test.

Table 2. Conditions employed for the primary
corrosion test before the salt spray test.
Test No. Type of testing conditions
1 Humidifying (49°C, 95%RH) 4 h
2 Drying (70°C, 60%RH) 4 h
3* SST (35°C) 6 h+Humidifying (49°C, 95%RH) 4 h
4* SST (35°C) 6 h+ Drying (70°C, 60%RH) 4 h
5 As coating

* The test piece was rinsed with distilled water between salt spray test
and subsequent corrosion test
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Fig. 2. Corrosion resistance of aluminized steel
sheets in different corrosion tests.
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(a) Powder X-ray diffractometry

(b) Low incidental angle parallel method

Fig. 3. X-ray diffraction patterns of the corrosion product of aluminized steel

sheet after different corrosion tests.
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Fig. 4. Polarization curves of aluminized steel
sheet after different corrosion tests in 5%NaCl
solution.
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Fig. 5. Influence of testing conditions employed
for the primary corrosion on the corrosion
resistance.
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Fig. 6. XP spectra of Al 2p and O 1s electrons for the aluminized steel sheets subjected to

the primary corrosion tests.
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a) Surface of corrosion product b) Surface of corrosion product after Ar ion sputtering for 15 min

Photo. 1.
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Fig. 7. Cathodic polarization curves of aluminized
steel sheet subjected to salt spray test for dif-
ferent retention time after the primary corrosion
test in 5%NaCl solution.
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