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Organic-silicate Composite Coated Ni-Zn Plated Steel Sheet with
High Corrosion Resistance for Automobile Bodies

Masaaki YAMASHITA, Akira ENATSU, Takeshi ADANIYA and Tomihiro HARA

Synopsis :

As zinc rich paint coated steel sheet, such as Zincrometal, affords excellent corrosion resistance even without
finish painting, it is employed extensively as corrosion resistant precoated steel sheet for automobile bodies

as well as zinc and zinc alloy plated sheet.

However, when zinc rich paint coated steel sheet is pressformed,

many problems arise. The coating film tends to peel and corrosion resistance of the formed areas dete-

riorates. Another problem is poor weldability.

In order to improve these unsatisfactory performances of the product, we have developed Ni~Zn plated
sheet coated with a new organic-silicate composite entirely different from zinc rich paint film.

The new coating consists of two layers on Ni~Zn alloy plated steel sheets. The lower layer is an inorganic
chromate film and the upper layer is an organic-silicate composite film of colloidal silica which is chemically

combined with organic materials.

The new product is superior to zinc rich paint coated steel sheets in

corrosion resistance, powdering and weldability due to excellent performances of thin (about 1 #m) organic—

silicate composite film.
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Fig. 1. Film composition of organic-silicate com-
posite coated Ni-Zn plated sheet (EZN-UC).
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Fig. 2. Manufacturing processes of organic-silicate
composite coated Ni-Zn plated sheet (EZN-UC).
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Fig. 3. Reaction model of organic-silicate composite.
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Table 1. Effect of organic-silicate composition of
organic-silicate composite coated Ni-Zn plated
sheet (EZN-UC) on corrosion resistance in CGT.

Mix ratio of organic-silicate
(Acryl - silicate/ Epoxy-silicate)

100/0 70/30 50/50 30/70 /100
60 1 @ ©@|©|© |0

twlelele|e]|o
EnlolO|O|O]|a
S olalalajala

(CCT 100 cycles

good
©} white rust
O

A red rust

Table 2. Effect of organic-silicate composition of
organic-silicate composite coated Ni-Zn plated
sheet (EZN-UC)on cationic electrodeposited paint
adhesion.
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Fig. 4. Schematic illustration of organic-silicate
composite coating.
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Fig. 6. Effect of Ni-Zn coating weight on cor-
rosion resistance of organic-silicate composite
coated Ni-Zn plated sheet without painting after
CCT.
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Fig. 7. Corrosion resistance of organic-silicate
composite coated Ni-Zn plated sheet (EZN-UC)

and Zincrometal (ZM) subjected to draw bead test
in GCT.
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Fig. 8. Corrosion resistance of various precoated

steel sheets without painting in CCT after cup
deep drawing.
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Fig. 9. Maximum corrosion depth of electropaint-
ed materials after 100 cycles exposure to CCT.
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Photo. 1. Residual coating of organic-silicate
composite coated Ni-Zn plated sheet (EZN-UCQC)
and Zicrometal (ZM) on tape after draw bead test.
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Welding condition:
Electrode D type Weld time 12 cycles/50 Hz
Welding speed 1weld/3s

Welding current 14 kA

Electrode face dia. 6 mm

Electrode force 200 kgf

Sheet thickness 0.8 mm
Fig. 10. Continuous spot weldability of organic-
silicate composite coated Ni-Zn plated sheet (EZN-
uQ).
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Fig. 11. Continuous spot weldability of
Zincrometal (ZM).

Table 3. Performances of organic-silicate com-
posite Ni-Zn plated sheet (EZN-UC), Zincrometal
(ZM)and cold rolled steel sheet (CRS).
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