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Behavior at Under-film Corrosion Tips of Zn-Fe Alloy Coated
Steel Sheets

Kimitaka HavAsHI, Yoichi 110, Chuichi KATO and Yasuhiko MiyosHI

Synopsis :

Under-film corrosion behavior of Zn-Fe alloy coating in the tip of corrosion was investigated using
the atmospheric exposure test. The better correlation between chlorine penetration distance and paint
exfoliation width from scribe was recognized. The formation of deteriorating coating layer due to chlorine
ions attacking of coating is an important factor controlling the paint adhesion of zinc alloy coated steel
sheets.

The durability of coating against chlorine penetration was affected by the coating weight and total zinc
weight in the coating. Zn-Fe (10~20% ) alloy coating had better durability against chlorine ion attacking
than pure Zn coating because of the difference of coating itself corrosion behavior between these coatings.
The effect of Zinc phosphate film was not mainly the controlling factor of durability against chlorine
penetration.

Key words : under-film corrosion ; zinc and zinc alloy coatings ; chlorine ion attacking ; chlorine penetration ;

deteriorating coating layer.
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90.0 10.0
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48.5 51.5
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_ Fig. 1. Measurement of hydration of zinc phosphate di hydrate.
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Photo. 1. Cross section of painted Zn coated steel

sheet after weathering test.
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Fig. 2. Relation between Cl penetration and paint
adhesion after 6 months of weathering test with salt
water sprinkle.
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Fig. 4. Relation between Cl penetration and
composition of Zn-Fe electrodeposits after 6
months of weathering test.
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Fig. 5. Relation between composition of electro-
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penetration.

Fe HFOHEMEFLICO - EBHAD Cl 1B AHE 1T
BAT HERHED NS, UEASBESEHIZZn ® o
EHPADRIRE Fe 4134 Zn - & OWEMED I L
CAEMTHHZ L b hsb.

EREEToO ClREBESLHBHT LI UTOE
20 Cl RAZRERIEZEZ OGNS, Tibb,

O - &R Zn BOWE
@0 - &BEFOWEN

®n ABEHERE RO BE

UTOETEBOBOOKEERIZOWTEEL /.

3:2:2 B EBH Zn EOFE

Fig. 512 Zn-Fe 84 ® - 2l & Cl B2 AR
BB - EhEFH Zn BOMIR %KY, Fig 3, Fig
S5ho®o XFEEDOMMBRY Zn-Fe 4% 5 3 Fe
EEROBAIZLD Total Zn (FEEREMTS. =0
e, ClT 44210k s Zn BECERT 20 - &
HDH > EREFEFE BT HLOLEER SIS, /-
2L, Zn-Fe (15%) £&% - & 5% Zn I~ THEE
HREIEVDIR In FEEDOHESL T CESHT LS &
MHTET, Do EEROWEBECILRBEEOHE LS
bDLEZLNS.

3:2:3 o EAKDMAEMEOIE

0o EEROHEEY ClREICEELS ATV ED
LHEBHBEICT A0 Fig. 6 ISR, BELREOB
MEALTO SEM B8 %17 -7:. BE6 L AKD Zn K&
U Zn-Fe &> EHFMBIC>o> T DR % Photo. 2
R,

EBIE Zn ® 5 & (100/g-m™2) SR, TEtiE Zn-Fe
(14.1%) &% - & (80/g'm™2) MM THY, BDH
DODEEOHWMIZEBE T2, EEOHLRLA
o BRI EEE, BELRZLBEILEETHY, Zo
DY Y TVDIEISHS 2% L) ICHLBOTEK S
HEMHELTWS, Thbbd, ZndoETrH- XE
AN & & 257% L BELwm A A2 > TR EDS
ETLTWBDIZX L, Zn-Fe (14.1%) 64®H - 5T

Cl penetration

Zn, Zn—-Fe observation
coating area
Fig. 6. Observation area of cross section of

painted Zn, Zn-Fe (14.1%) coated steel sheet
_ after weathering test. ‘



1500 B L W & 764 (1990) £ 9 F

Zn chioride

Zn Coating r \

~
paint —
phosphate ——==

coating —

steel

o

5 um
Zn~Fe Coating

paint

Zn chloride

Ak

coating
Photo. 2. Cross section of painted Zn,
steel Zn-Fe (14.1%) coated steel sheet after 6
months of weathering test. )
5 pm
line
profile
paint

phosphate —=

coating *[

steel
SE image Zn Fe
Cl O P
Photo. 3. EPMA analysis of painted Zn coated steel sheet after 6 months of weathering test.
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Fig. 8. EPMA line profile of painted Zn-Fe
(14.1%) coated steel sheet after 6 months of
weathering test.
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