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(57) Abstract: Disclosed is a zinc-plated steel sheet having a coating film formed thereon, in which a multi-layered coating film
composed of a non-chromium coating composition is formed on both the front surface and the rear surface thereof, and which has
excellent corrosion resistance in a flat area and excellent resistance to white rust in a processed part and an edge part (which is
highly visible particularly in the initial stage in use). Specifically disclosed is a zinc-plated steel sheet having a coating film
formed thereon, in which a multi-layered coating film is formed on the front surface thereof and a one-layered or multi-layered
coating film is formed on the rear surface thereof. In the steel sheet, a coating film composed of a coating composition that com-
prises a hydroxy-group-containing coating-film-forming resin and contains a predetermined amount of an anti-corrosion pigment
is formed on the lowermost layer of at least one of the front and rear surfaces thereof, and a coating film composed of a coating
composition that contains a predetermined amount of a silicic acid ion of a metal silicate salt and a metal ion exchange silica, a
phosphoric acid group and/or a phosphate salt group of a phosphoric-acid-group-containing coating-film-forming resin and/or a
phosphate-salt-group-containing coating-film-forming resin, and/or an azole compound is formed on the uppermost layer of at
least one of the front and rear surfaces.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

<Unity of invention>

The coating composition disclosed in [claim 1] of document 1 (JP
2008-291160 A (Kansai Paint Co., Ltd.) 04 December 2008 (04.12.2008))
corresponds to the coating composition (I) in the invention described
in claim 1 of the present application. The “metal silicate (2)” in the
coating composition disclosed in [claim 1] of document 1 corresponds
to “(Da) at least one compound selected from the group consisting of
metal silicates andmetal ion exchange silica compounds” in the invention
described in claim 1 of the present application. In addition, document
1 discloses that the coating composition is applied onto the back surface
of a steel sheet and that the coating composition is applied onto the
front surface and a top coating is applied onto the coating composition
(see document 1: [claim 9], [0074] and [0085]-[0086]). When a matter
that the coating composition disclosed in [claim 1] of document 1
corresponds toboththecoatingcomposition (I) andthe coatingcomposition
(IT) in the invention described in claim 1 of the present application
is taken into consideration, it could be said that document 1 discloses
that “a coating layer comprising the coating composition (I) mentioned
below is formed on the lowermost layer of at least one of the front and
back surfaces, and a coating layer comprising the coating composition
(IT) mentioned below is formed on the uppermost layer of at least one
of the front and back surfaces”.

Therefore, theinventiondescribedinclaiml of thepresentapplication
is not novel over the invention disclosed in document 1, and has no special
technical feature. Further, the inventions described in claims 2-7 of
thepresent application (whichrefertoclaiml of thepresent application)
andclaims12-14 of thepresent applicationarenotnovel over the invention
disclosed in document 1 (see document 1: [claim 1]-[claim 5]), and have
no special technical feature. Furthermore, the invention described in
claim 16 of the present application has no special technical feature,
like the invention described in claim 1 of the present application.

The claims include six (groups of) inventions which do not share a
common special technical feature with claim 1 of the present application.
The technical features of the (groups of) inventions are as follows.

(Invention 1) The inventions described in claims 1-7, 12-14 and 16
of the present application.

The technical feature: "a zinc-plated steel sheet having a coating
film formed thereon, wherein a multi-layered coating film is formed on
the front surface of a zinc-plated steel sheet and a one-layered or
multi-layeredcoating filmis formedontheback surfaceof the zinc-plated
steel sheet, andwhereinacoatinglayer comprisingthe coatingcomposition
(I) mentioned below is formed on the lowermost layer of at least one
of the front and back surfaces, and a coating layer comprising the coating
composition (II) mentioned below is formed on the uppermost layer of
at least one of the front and back surfaces.

The coating composition (I): a coating composition comprising (A)
a resin containing a hydroxy group and capable of forming a coating film,
(B) a cross-linking agent, and (C) a corrosion-proof pigment,

(continued to next sheet)
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wherein the corrosion-proof pigment (C) is contained in an amount of
10 to 150 parts by mass relative to the total solid content (100 parts
by mass) of the resin (A) and the cross-linking agent (B).

The coating composition (II): a coating composition comprising (A)
a resin containing a hydroxy group and capable of forming a coating film
and (B) across—-linking agent, wherein (Da) at least one compound selected
fromthe group consisting of metal silicates andmetal ion exchange silica
compounds is additionally contained and the content of the compound (Da)
is 3 to 50 parts by mass relative to the total solid content (100 parts
by mass) of the resin (A) and the cross-linking agent (B), or wherein
(Db) at least one resin selected from the group consisting of resins
each containing a phosphoric acid group and capable of forming a coating
film and resins each containing a phosphate group and capable of forming
a coating film and the content of the resin (Db) is 5 to 30 parts by
mass relative to the total solid content (100 parts by mass) of the resin
(A) and the cross-linking agent (B), or wherein (Dc) an azole compound
is contained and the content of the azole compound (Dc) is 2 to 30 parts
by mass relative to the total solid content (100 parts by mass) of the
resin (A) and the cross-linking agent (B).”

(Invention 2) The invention described in claim 8 of the present
application.

The technical feature: the compound (Da) is definedas in the invention
described in claim 8 of the present application.

(Invention 3) The invention described in claim 9 of the present
application.

The technical feature: the compound (Db) is definedas in the invention
described in claim 9 of the present application.

(Invention 4) The invention described in claim 10 of the present
application.

The technical feature: the compound (Db) is definedas in the invention
described in claim 10 of the present application.

(Invention 5) The invention described in claim 11 of the present
application.

The technical feature: the compound (Dc) is definedas in the invention
described in claim 11 of the present application.

(Invention 6) The invention described in claim 15 of the present
application.

The technical feature: the layer structure is defined as in the
invention described in claim 15 of the present application.

Form PCT/ISA/210 (extra sheet) (July 2009)
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