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Corrosion Resistance of Organic Film Coated, Metal-organic
Composite Coated and Some Zinc Coated Steel Sheets

Minoru KiTAYAMA, Minoru YONENO, Kazuhiro MASUDA and Jyoji Oka

Synopsis :

Corrosion behavior of organic film coated steel sheet(ZM), which might be applied to automobile bodies,
has been compared with that of metal-organic composite coated steel sheet(WM) and some kinds of zinc
coated sheets ; (galvanized, galvanealed and zinc-nickel alloy coated shects).

The results obtained are as follows :

(1) Unpainted specimens of ZM and WM show excellent corrosion resistance in cyclic corrosion test
(C.C.T.), where as cathodic E.D. painted specimen of ZM with cross scribes seems to have almost as less

corrosion resistance as cold rolled sheet.

(2) 3 coat painted specimen of ZM with cross scribes has also less corrosion resistance than zinc coated
sheets in salt spray and weathering test. This shows little sacrificial corrosion preventive effect of zinc powder

existing in organic film.

(3) Convex part of ZM exhibits better appearance, but larger perforation than zinc coated sheets after
22 weeks C.C.T., probably because of the surface crack of organic layer.

(4) WM seems to have excellent appearance and less perforation than the others especially in convex

part.
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Table 1. Test specimens.

metal P
Specimen Abbre- i organic film
viation wsig?ga;n ™) thickness{ #m)
cold-rolled sheet CR - —
gelvanized sheet Gl 90 -
galvannealed sheet GA 45 -
Zn-Ni coated sheet ZL 10 -
20 -
metal-organic composite
coated steel sheet WM 10 5
(epoxy resin aon!aining) &
zinc powder 70wt¥ ” 10 ° 75
zincrometal i
(epoxy resin containing M —_— 15
zinc powder 70wt %

# Chromate treatment (before organic coating)

AR 70 BEEZ A B =R v REMEER (15 pm)
BETHLDTHS.
ThEhOHRAMIL, LB o8, DA
MRENFLBRAE, =RF v R F+ vEEREYRL
o, e RBIEE 20 pm BEKRE LA, —EMTH
o T ORHFLD &2 F I FE+ 5 BRYT 10
pm L L, BT ¥, VRBEREYhE, Lk
LT70pmBEHRLILLDOS 3 2~ & LTHEALE.
2.2 BRHABRE
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Fig. 1 1%, ZM X8 WM (Zn-Ni &5 0%
10g/m?, Hi%#ER S5pm) o C. C. T. kI 3EA
OHETRIE, C. R EHELILDTHS. HEHEE
B 15pm o ZM k, >Oo%XE 10g/m2+ H¥EEE

Table 2. Corrosion test method.

Abbre- L
Test method viation Description
. 1) Dipping in § % Nacl solution at 40T for 30 minutes
Dip and dry test 0&D 2) Drying in 60 % RH atmosphere at 60 € for 30 minutes
1) Salt spray (6 % Nag|) s 24 hours
2) Freezing and humidifying ~-ooreoeeeeeees 24 hours
. . RT —»-—40C—++70CRTI5% —~RT
Cyclic corrosion test ccT ( 3he  6hr Bhr 6hr 3hr )
3) Salt spray (5% Nacl)-wormmrmremn: 72 hours
4) Freezing and humidifying e 48 hours
Salt spray and Saw Salt spray (5% Nacl) once a day and exposure to the
weathering test atmosphere

Table 3. Appearance and thickness loss of specimens.
(10 gm E. D. painted, C.C.T.)

. R 22week
ec
specimen | er ichsen 8week 10week 14week 22week thickness 10ss (a)
convex red rust Perforated
CR
concave red rust 033
: white rust
convex white rust red rust 060
red rust
GA
concave white rust red rust alz
convex white rust red rust 040
G *
céncave | white rust red rust ors
convex red rust Perforated
ZM
concave red rust 03s
convex red rust 004
wM
concave red rust 002
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Fig. 1. Corrosion resistance of cold-rolled sheet,

and metal-organic composite coated steel sheet,

(bare sheet, C.C.T.)

O - E.D Painted --- 3 Coated

—[ Thick | ( ) !
i ness loss (um
SDecnmenO ?:'6 40 # 60 80 100
t t t t
I CR B8
L
[ M ]
— 1 A

Fig. 2. Corrosion resistance of CR, ZL and ZM.
(ED Painted and 3 coated sheet, S.S.T.)
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Fig. 3. Effect of the nature of coated steels on
corrosion rate. (3 coated sheet, S & W test 1
year)
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Fig. 4. Corrosion resistance of erichsen formed
unpainted sheet. (erichsen 8 mm, C.C.T. 8 weeks)
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ed P N zincrometal Photo. 1. Specimens after 1 year
sheet (Zn-Ni)
S & W test.
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Photo. 2. Appearance of erichsen formed specimens after C.C.T. 20 weeks.
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Fig. 5. Effect of the nature of coated steels on
corrosion rate. (bare sheet, D & D test)
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Photo. 3. Electron microprobe photographs of erichsen formed sheet.
(erichsen 8 mm)
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