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Effects of Zinc Coating Layer on the Corrosion Properties of Weldable
Prepainted Steel Sheets

Joji OkA and Hideaki IWAKURA

Synopsis :

The effects of zinc coating layer upon steel substrates on corrosion properties of weldable prepainted
steel sheets are investigated by means of salt spray test and galvanic coupling test.

As the sacrificial corrosion prevention effect of zinc powders in the paint film is poor, it is difficult to
completely prevent red rust if steels are used as substrates. In case that zinc coated steels are used, both
zinc coating and zinc powders in the paint film sacrificially prevent corrosion of steel substrates, resulting
in delaying red rusting to some extent depending upon the type of paint applied.

If the paint containing zinc, stainless steel and aluminium powders in ratio of 43 : 37 : 20 is applied onto
zinc coated steel, it is proved that corrosion resistance is superior in wide range of powder contents be-
tween 20 and 35 vol%. Based on these results, the weldable prepained steel sheet having excellent corro-
sion resistance, formability and weldability has been developed by applying 10 um of paint film containing
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totally 30 vol% of zinc, stainless steel and aluminium powders onto 20 g/m? of zinc coated steel sheet.
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Table 1. Composition of electrically conductive paints.

Composition

Type of paint Mix ratio of metal powder | Content of metal powder

A : Zinc powder | Zinc powder (ave. 4.4 pm)

paint 100 vol %
(Stainless steel powder .
B : Hard/soft ave. 8 pum 37 vol
metal powder | Zin¢ powder (ave. 43 lv*:l‘z/o 15, 20, 30, 40, 60 vol %
paint

Aluminium gowder

(ave. 10 ym 20 vol %

Binder resin: High molecular epoxy resin
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Fig. 1. Galvanic coupling method.
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Excellent

Rating

X b O ©

Poor

WR : White Rust,
B : Blister
a : Cold rolled steel coated with zinc
powder paint

RR : Red Rust,

b: Cold rolled steel coated with hard/

soft powder paint

Excellent

Rating

X b O ©

Poor

> RR ¢ : Zinc coated steel coated with zinc
~
N powder paint
AU d: Zinc coated steel coated with hard/

soft powder paint
Fig. 2. Corrosion behavior of
4 weldable paint coated steel sheets
after 240h of salt spray test-1
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B : Blister
a : Cold rolled steel coated with zinc
powder paint
b : Cold rolled steel coated with hard/

soft powder paint
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RR ¢ : Zinc coated steel coated with zinc
\ powder paint
d : Zinc coated steel coated with hard/
~ soft powder paint
S\ WR,B Fig. 3. Corrosion behavior of
~

. weldable paint coated steel sheets
after 240h of salt spray test-2
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(@) Zinc powder paint on steel

(b) Hard/soft powder paint
on zinc coated steel

(c) Zincrometal

Galvanic coupling results on various kind of weldable paint coated steel.
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Electrically A ! A ! . :
conductive paint [ w ] Zinc powder paint
Zinc coating - J 184

Steel substrate

L

Rust of iron

(a) Weldable painted (b) Zinc powder painted
zinc coated steel steel

= Dissolution of zinc

— Dissotution of iron ---* Reduction of oxygen

Zinc powder/chromate
Steel substrate

Fig. 5. Illustrated corrosion mechan-
ism for weldable paint coated steel
sheets.
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Soft powder
Hard powder

ELecTrucully conductive
paint* : 10um
Chromate : 60mg/m?
Zinc coating : 20g/m*

Steel substrate

.

-* Contains 30 vol % of Zn/sus/Al(43/37/20)powder
Fig. 6. Film composition of weldable painted zinc
coated steel sheet.
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Table 2. Formability of weldable paint coated steel sheets.
B weldable painted C zinc powder pamted A zinc powder palnted
zinc coated steel steel F incrometal ) steel (60% Zn powder)
Cross hatch erichsen 5 mm © (@) ©
Dupont impact direct 500 g-50 cm- O @] ©~0O
1/2 inch reverse © Q A~X
T bend 0T O X X
1T O X A~X
2T 0~0O A~ X A
3T o0~0O AN O~a
. Slight flaking only Flaking around bead Flaking around bead
Fender press forming on bead portions and bent portions and bent portions

Rating : © (Excellent)+—— X (Poor)

Table 3. Corrosion performances of weldable paint coated steel sheets.

B weldable painted C zinc powder painted A zinc powder painted
zinc coated steel steel (zincrometal) steel (60% Zn powder)
Salt spray 240 h (O) WR ©~ O WR O~4A WR,RR
Flat 500 h @ WR, B O WR, RR X RR, WR
Humidity cabinet 1000 h (@] —
Outdoor exposure 2 year © Q -
Salt spray 240 h O~ O WR,B O RR A RR
Secribed 500 h O~ O WR,B AN RR, WR X RR,WR
et Humidity cabinet 1000 h © ©~ O RR -
Outdoor exposure 2 year (@) AN RR —
Salt spray 120 h @) B ©~(O) RR ©~ O RR
Cut edge Outdoor exposure 2 year O A RR,B —

WR : White Rust RR : Red Rust B : Blister Rating : © (Excellent)+«— X (Poor)
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Table 4. Corrosion performances of weldable paint coated steel sheets after top coating.

B weldable painted C zinc powder painted | A zinc powder painted
zinc coated steel steel (zincrometal) steel (60% Zn powder)
Salt spray after ED 500 h (@] (@] A B, RR
Flat Salt spray after ED and finish 500 h Q (@) (@)
Outdoor exposure after ED and finish 2 year © © —
4 -~ ~A D~
S——— | g, | O m =Ly
Scribed Salt spray after ED and finish %ég: 8 OQA Eg OZA gg B
Outdoor exposure after ED and finish 2 year (@] A RR —
Cut edge® Salt spray after ED 240 h 0~ O B ©~O RR O RR

% Cut to the test size before ED coating WR : White Rust RR : Red Rust B : Blister Rating : O (Excellent)«—>X (Poor)
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