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Under-film Corrosion Behavior of Zinc and Zinc Alloy Coated

Steel Sheets for Automobiles

Kimitaka HavasHI, Yoichi IT0, Cynichi KATO and Yasuhiko MIYOSHI

Synopsis :

The behavior of under-film corrosion of zinc and zinc alloy coated steel sheets for automobiles in cyclic
wet and dry environments was investigated by EPMA and X-ray diffraction.

It is recognized that a deteriorated corrosion intermediate of zinc and zinc alloy coatings due to attacking
by chlorine ion was formed between a sound coating and corrosion products under paint — regandless of a

variety of coatings.

On the other hand, the final corrosion products of coatings observed were ZnCl,*4Zn (OH),, ZnO,

25“(()}{)2.

Therefore, it was considered that zinc in the coatings is transformed once into chloride and subsequently
the chloride is transformed into ZnCly*4Zn(OH),, ZnO, Zn(OH),.
As a result it was found that corrosion resistance of zinc and zinc alloy coated steel sheet was attribut-

able to resistance to attacking by chlorine ion.

Key words : under-film corrosion; zinc and zinc alloy coatings; corrosion mechanism; deteriorating

intermediate ; chlorine ion.
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Table 1. Cyeclic corrosion test.
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Cross section of Zn coated steel sheet subjected to accelerated atmospheric exposure.
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Photo. 2. Cross section of painted zinc alloy coated steel sheets in accelerated atmospheric
exposure for 6 months.
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Photo. 3. EPMA analysis of painted Zn coated steel sheet exposed to accelerated atmospheric
exposure test for 5 months.
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Fig. 1. EPMA line profile of painted Zn coated

steel sheet after accelerated atmospheric exposure
test for 5 months.
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Zn 10/g-m™ 2 | chromate | paints CCT 28 cycles X~10mm
Photo. 4. SE image and X-ray map showing distribution of elements at leading edge of Cl distribution.
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Fig. 2. EPMA line profile of painted Zn coated
steel sheet after CCT.
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Photo. 6. EPMA analysis of painted Zn-Ni alloy coated steel sheet exposed to acceler-

ated atmospheric test for 2 years.

Table 2. X value.

Sample Test (cl ;;)gr;]:tl::tion) Photograph
Zn 20/g-m~ %\ zinc phosphate|paints AAT 5 months =~ 2mm Photo. 3
Zn-Fe 30/g-m™ 2| zinc phosphate| paints AAT 1 year =~ 4 mm Photo. 5
Zn-Ni 20/g-m™2|zinc phosphate | paints AAT 2 years ~10 mm Photo. 6
Zn 10/g-m ™ ?|chromate| paints CCT 28 cycles =10 mm Photo. 4
Zn-Fe 20/g>m ™~ %| chromate | paints CCT 28 cycles =10 mm Photo. 7
Zn-Ni 20/g*m 2| chromate| paints CCT 84 cycles =30 mm Photo. 8

AAT : Accelerated Atmospheric Exposure Test CCT : Cyclic Corrosion Test (2 cycles/day)
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Zn-Fe alloy coating | chromate | paints CCT 28 cycles X~10 mm
Photo. 7. SE image and X-ray map showing distribution of elements at leading edge of Cl distribution.

Cl @)

X~30mm
Photo. 8. EPMA analysis of painted Zn-Ni alloy coated steel sheet subjected to the
CCT for 84 cycles.
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Table 3. Under-film corrosion products in accel-
erated atmospheric exposure (X-ray diffraction).
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Fig. 3. Under-film corrosion
mechanism.
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