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AFFECT ON ENVI RONMENT Technical Field 5 The present
invention relates to a precoated netal sheet using,
as the substrate, a netal or plated netal sheet

mai nly conprising zinc and al um num More
specifically, the present invention relates to a
precoated nmetal sheet excellent 4 nthe coating
material 10 adhesion, friendly to the gl obal

envi ronment by virtue of not_containing hexaval ent
chromium which is consi der'dPBIEIH "o | arge affect
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mat eri al adhesion, free from hexaval ent chrom um and

20 having little affect on environnent. As a result of

i ntensive investigations to solve the above-described
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The present invention has been accomplished based on

and

these findings.
35 That is, the gist of the present invention is as
follows.

(1) A precoated metal sheet comprising a metal or



- 4 According to the present invention, a precoated
netal sheet excellent in the coating material adhesion
and having little affect on environment can be
provided wthout using a chromate treatment with a
chromate 5 containi ng hexaval ent chrom um Best Mde
for Carrying Qut the Invention The present invention
wi Il now be described in detail. 3The netal or plated
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for use_in the present invention has, on at |east one
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(B) The precoated metal sheet as described in any
one of (1} to (7), wherein the metal species of one or
35 both of the metal oxide and the metal hydroxide is
titanium.



known, but an activity anal ogous to so-called anchor
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the coating material adhesion. The coverage as used
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the coat layer is preferably 1 um or more. If the



materi al usually used for precoated netal sheets can
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degreasing treatnent (wth "SURFCLEANER 155", produced
by N ppon Paint Co., Ltd.) and then to the tests. For
inmparting a netal oxide or a netal hydroxide to 20

the netal sheet, a liquid phase deposition process or
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pigments such as zinc phosphate, iron phosphate, aluminum
phosphate and zinc phosphite, molybdic acid-based rust-

30 preventive pigments such as calcium molybdate, aluminum

molybdate and barium meolybdate, vanadium-based rust-
preventive pigments such as vanadium oxide, silicate-
based pigments such as calcium silicate, chromate-based
rust-preventive pigments such as strontium chromate, zinc

35 chromate, calcium chromate, potassium chromate and barium

chromate, fine particulate silicas such as water-
dispersed silica and fumed silica, and ferrocalloys such
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as ferrosilicon. These may be used individually or as a
mixture of multiple species. Furthermore, a carbon black
powder or the like may also be added. However, in order
to reduce the affect on environment, use of a chromate -

5 based rust-preventive pigment is preferably avoided.
Examples

The present invention will now be described in
greater detail below by referring to Examples, but the
present invention is not limited to these Examples.

10 The metal sheets used were a hot-dip 55% Al-43.4%
Zn-1.6% Si alloy-plated steel sheet (plating coverage on
both surfaces: 150 g/m?), a 2Zn-11% Al-3% Mg-0.2% Si alloy-
plated steel sheet (plating coverage on both surfaces:
120 g/m?) and an aluminum alloy sheet (7001 {(Al-Zn-Mg

15 type)). These metal sheets all had a thickness of 0.8
mm. Each metal sheet sample was subjected to an alkali
degreasing treatment (with "SURFCLEANER 155", produced by
Nippon Paint Co., Ltd.) and then to the tests.

For imparting a metal oxide or a metal hydroxide to

20 the metal sheet, a liquid phase deposition process or a
sputtering process was used.

The treating solutions used in the liquid phase
deposition process were the following agqueous hexafluoro-
complex salt solutions which were adjusted, mainly using

25 ammonium fluoride and if desired, further using
hydrofluoric acid or aqueous ammonia, such that the molar
ratio of metal and entire fluorine was about 1:7 and the
pH was about 3. That is, these were an aqueocus 0.1 mol/L
ammonium hexafluorosilicate solution, an aqueous 0.1

30 mol/L ammonium hexafluorotitanate solution, an agueous
0.1 mol/L ammonium hexafluorozirconate solution, a mixed
aqueous solution of an aqueocus 0.05 mol/L ammonium
hexafluorotitanate solution and an aqueous 0.05 mol/L
ammonium hexafluorosilicate solution (Mixed Sclution A},

35 a mixed agueous solution of an agueous 0.05 mol/L
ammonium hexafluorotitanate solution and an aqueous 0.05
mol/L ammonium hexafluorozirconate solution (Mixed
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Solution B), a mixed aqueous solution of an aqueous 0. 05
mol/L ammonium hexafluorczirconate solution and an
agueous 0.05 mel/L ammonium hexaflucrosilicate solution
(Mixed Solution C), and a mixed aqueous solution of an

5 agqueous 0.03 mol/L ammonium hexafluorotitanate solution,
an aqueous 0.03 mol/L ammonium hexafluorosilicate
solution and an aquecus 0.03 mol/L ammonium
hexafluorozirconate sclution (Mixed Solution D). Each
metal sheet after degreasing was dipped in the treating

10 solution and treated under the following conditions to
form a film of metal oxide or metal hydroxide.
{a) Film formation of metal oxide or metal hydroxide by
simple dipping

The film formation was performed at room temperature

15 for 1 to 10 minutes and after the film formation, the
metal sheet was washed with water and dried.
(b) Film formation of metal oxide or metal hydroxide by
cathedic electrolysis using platinum as the counter
electrode

20 The film formation was performed at room temperature
for 1 to 10 minutes by controlling the current density to
100 mA/cm® and, after the film formation, the metal sheet
was washed with water and dried.

In the sputtering process, a film of a metal oxide

25 was formed on the substrate metal sheet by using Si, Ti
or Zr as a target.

Each film formed by the liquid phase process or
sputtering process was subjected to analyses by X-ray
photoelectric spectroscopy and infrared ray spectroscopy

30 to confirm the production of metal oxide or metal
hydroxide. Also, the coverage of the film formed was
determined as follows. The film was observed through a
scanning electron microscope at a magnification of 10,000
times and after distinguishing the substrate metal and

35 the film by image processing, the ratio of the film was
determined. This operation was performed at 5 locations

and the average thereof was used as the coverage.
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metal oxide or metal hydroxide film, the chromate-treated
metal sheet and the untreated metal sheet, a high
molecular polyester-based cocating material (NSCZ00HQ,
produced by Nippon Fine Coatings K.K.) was coated to give

10 a dry film thickness of 15 um, thereby producing
precoated metal sheets.

These preccated metal sheets were evaluated
regarding coating material adhesion under the following
conditions,

15 The precoated metal sheet produced by the above-
described method was dipped in boiling water for 60
minutes. Thereafter, crosscuts were formed therecn
according to the crosscut test method described in JIS K
5400 and further an Erichsen process yielding an Erichsen

20 value of 7 mm was applied. A pressure-sensitive adhesive
tape (cellophane tape produced by Nichiban Co., Ltd.) was
laminated on the worked part and then swiftly peeled off
by pulling it toward the oblique direction of 45° and the
number of peeled crosscuts out of 100 crosscuts was

25 counted. The adhesion was evaluated on a 7-stage scale
according to the degree of peeling. The scores of the
coating material adhesion are as follows.

Score
7: No peeling.

The peeled area ratio was less than 5%.

The peeled area ratio was from 5% to less than 10%.

The peeled area ratio was from 10% to less than 20%.

The peeled area ratio was from 20% to less than 50%.

The peeled area ratio was from 50% to less than 70%.

RN WS ;

The peeled area ratio was 70% or more.

The results obtained are shown in Tables 1 to 3.
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_14_

In all cases, the precoated metal sheet of the
present invention exhibits excellent adhesion as compared
with untreated metal sheet and is verified to have an
adhesion performance comparable to that of the chromate-
treated sheet. Furthermore, the precoated metal sheet of
the present invention contains no hexavalent chromium
and, accordingly, apparently has little affect on
environment as compared with the chromate treated sheet.
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- 14 In all cases, the precoated netal sheet of
present invention exhibits excellent adhesion as

conpared wth untreated netal sheet and is verified
to have an adhesi on performance conparable to that of
the chromate 5 treated sheet. _Fygthernore, the
precoated netal sheet of the present invention
contains no hexaval ent chrom um _and, accordingly,
apparently has little affect S

1. A precoated metal sheet comprising a metal or
plated metal sheet having stacked, on at least one
surface thereof, at least a coat layer and an organic
resin layer, the metal or plated metal sheet mainly
comprising zinc and aluminum and the coat layer mainly
comprising one or both of a metal oxide and a metal
hydroxide each using a metal species exclusive of

chromium.
2. The precoated metal sheet as claimed in claim

1, wherein the average film thickness of said coat layer

is 5 um or less and the film thickness of said organic

resin layer is 1 um or more.

3. The precoated metal sheet as claimed in claim
1, which comprises, on both surfaces of the metal or
plated metal sheet mainly comprising zinc and aluminum, a
coat layer having an average film thickness of 5 um or
less and mainly comprising one or both of a metal oxide
and a metal hydroxide each using a metal species
exclusive of chromium and, on at least one surface, an
organic resin layer of 1 um or more as an upper layer.

4, The precoated metal sheet as claimed in any one
of claims 1 to 3, wherein the coverage of said coat layer
is from 50% to less than 100%.

5. The precoated metal sheet as claimed in any one
of claims 1 teo 4, wherein said coat layer is deposited
like islands.

6. The precoated metal sheet as claimed in any one
of claims 1 to 5, wherein cracks are present in the
thickness direction of said coat layer.

7. The precoated metal sheet as claimed in any one
of claims 1 to 6, wherein the metal species of one or
both of said metal oxide and metal hydroxide is one or
more member selected from zirconium, titanium and
silicon,

8. The precoated metal sheet as claimed in any one



envi ronment as conpared wth the chromate treated
sheet. - 15 CLAIMS 1. A precoated netal sheet
conprising a nmetal or plated netal sheet having
stacked, on at |east one surface thereof, at |east a
coat |ayer and an organic 5 resin |layer, the netal or
pl ated netal sheet mainly conprising zinc and al um num
and the coat layer mainly conprising one or both of a
nmetal oxide and a netal hydrexilfle-each using a netal
speci es exclusive of chromum 10 2. The precoated
et alOfSP:?SFLmQS C% '"ne%hl ecilﬁa ?t%(\fegéaeédletshgf one or
aver age mthic ness 0 sal coa

| essPREE PResPd Malflclordsls éﬂds@?ﬁabrw{%ldﬁeéﬁntltanlum-
layer is 1 pmor nore. 3. The precoated netal sheet as
claimed in claim 15 1, which conprises, on both
surfaces of the nmetal or plated nmetal sheet naminly
conprising zinc and alum num a coat |ayer having an
average filmthickness of 5 pmor Iess and mainly
conprising one or both of a netal oxide and a netal
hydr oxi de each using a netal species 20 exclusive of
chrom um and, on at |east one surface, an organic
resin layer of 1 pmor nore as an upper |ayer. 4. The
precoated netal sheet as clainmed in any one of clains
1 to 3, wherein the coverage of said coat |layer is
from50%to | ess than 100% 25 5. The precoated netal
sheet as clainmed in any one of clains 1 to 4, wherein
said coat layer is deposited like islands. 6. The
precoated nmetal sheet as clained in any one of clains
1to 5, wherein cracks are present in the 30 thickness
direction of said coat |layer. 7. The precoated netal
sheet as clainmed in any one of clains 1 to 6, wherein
the netal species of one or both of said netal oxide
and netal hydroxide is one or nore nenber selected
fromzirconium titaniumand 35 silicon. 8. The
precoated netal sheet as clainmed in any one - 16 of
claims 1 to 7, wherein the netal species of one or
both of said netal oxide and netal hydroxide is
titani um



