- 1 - DESCRI PTI ON PRECOATED METAL SHEET W TH LI TTLE
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
precoat ed nmetal sheet excellent }rthe coati ng

material 10 adhesion, friendly to the gl obal

environment by virtue of npEscrRremion ng hexaval ent
chromum which is considered to have a |arge affect

on environnent, and suitable for wuse in autonobiles,
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However, with recent increase in the concern for the
global environment, it is required to suppress the
elution of hexavalent chromium and, if possible, not to
use the chromate treatment. .

Against such a background, a technique called resin
chromate obtained by compounding an organic resin and
chromate has been reported in JP 5-230666 A. By this
technique, the elution of hexavalent chromium can be
decreased but cannot be completely prevented.

On the other hand, various chromate-free treatments
having a performance comparable to the chromate treatment




silica. However, the coating material adhesion is not

10 necessarily satisfied in uses where severe worKking

is applied. As described above, a chromate-free

treatment with a coating materi al adhesion at a high

| evel has not been developed and its urgent

devel opnent is being demanded. 15 Di sclosure of the
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each BSFAY S¥R8 A% FedirtsleRrdteride sach using a metal

species exclusive of chromium, a precoated metal sheet
exhibits coating material adhesion equal to that of a
chromate treated metal sheet and furthermore, that when

30 the coverage of the cover layer is from 50 to less than
100%, the coating material adhesion is equal to or
greater than that of the chromate treated metal sheet.
The present invention has been accomplished based on
these findings.

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

(1) A precoated metal sheet comprising a metal or




chrom um and, on at |east one surface, an organic

resin |ayer of 1 mor nore as an upper layer. (4) The
precoated nmetal sheet as described in any 20 one of

(1) to (3), wherein the coverage of the coat layer is
from50%to | ess than 100% (5) The precoated netal
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25 (6) The precoated metal sheet as described in any
one of (1) to (5), wherein cracks are present in the
thickness direction of the coat layer.

(7) The precoated metal sheet as described in any
one of (1) to (6), wherein the metal species of one or

30 both of the metal oxide and the metal hydroxide is one or
more member selected from zirconium, titanium and
silicon.

(8) 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.



The average thickness of the cover |layer mainly
conprising one or both of a netal oxide and a netal
hydroxide is preferably 5 pmor less. If the average

t hi ckness exceeds 5 m the coating material adhesion
is 30 saturated and this is not profitable or,
dependi ng on the case, the perfornmance nay decrease.
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if sonme portions are not covered, it may suffice if
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hydroxide is preferably 5 um or less. If the average

thickness exceeds 5 um, the coating material adhesion is

30 saturated and this is not profitable or, depending on the
case, the performance may decrease. As for the lower
limit of the average thickness, even if some portions are
not covered, it may suffice if the covered portion is
covered with at least a monomolecular layer.

35 The thickness of the organic resin layer stacked on

the coat layer is preferably 1 um or more. If the




35 invention is not particularly limted, but exanples
t hereof include iron, magnesi um niobium tantal um

al um num nickel, cobalt, titanium zirconiumand - 6
silicon. This cover |layer may be constituted by one
nmetal species or may be a conposite, mxture or

lam nate of two or nore netal species. Anong these
metals, preferred are titanium~ A rconi um and
silicon. It is 5 believed that this is because the
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present in the coat despite a sufficiently large amount
of film material, and a case where cracks are present in

30 the island-like deposition part. If the coverage is less
than 50%, the effect by the chemical bonding is
insufficient.

The metal species of the metal oxide or metal

hydroxide formed on the metal sheet of the present

35 invention is not particularly limited, but examples
thereof include iron, magnesium, niobium, tantalum,

aluminum, nickel, cobalt, titanium, zirconium and




5 resin, acryl-based resin, epoxy-based resin,

ur et hane- based resin, fluorine-based resin, silicon
pol yester- based resin, vinyl chloride-based resin,
pol yol ef i n-based resin, butyral-based resin,

pol ycar bonat e- based resin, phenol-based resin or a
nodi fied resin thereof is 10 crosslinked by a
crosslinki ng agent conponent such @s- butyl at ed
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%CDI ybo|9§ie °r€’l?r%s'n8f’§bﬁa$@p é‘%ﬁ&é’r PHAP ndF yIRBRESring or
vanadlgﬁ$based rust- preventive pignments such as
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Exanpl es ent- 1 nvent now Be “dt
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Yo
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3¢vb- 0. 3&@5%x§$§£3@ thereof include JIS 7000 series (Al-Zn
type), Zn-Al alloy-plated steel sheet, Zn-Al-Mg alloy-
plated steel sheet, Zn-Al-Mg-Si alloy-plated steel sheet
and Al-Zn-Si alloy-plated steel sheet.
The coating material for forming the organic resin
35 layer of the precoated metal sheet of the present
invention is not particularly limited and a coating
material usually used for precoated metal sheets can be



pl ated steel sheet (plating coverage on both surfaces:
120 g/ nm2) and an al um num al |l oy sheet (7001 (Al -Zn-My
15 type)). These netal sheets all had a thickness of
0.8 mm Each netal sheet sanple was subj ected to an
al kali degreasing treatnment (w th "SURFCLEANER 155"
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tests. For inparting a netal oxide’ ot a netal
hydroxi de to 20 the netal sheet, a |liquid phase
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for 1 to 10 mnutes by controlling the current density

to 100 mA/cnR and, after the filmformation, the

netal sheet was washed with water and dried. In the
sputtering process, a filmof a netal oxide 25 was

formed on the substrate netal sheet by using Si, Ti
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35 a mixed aqueous solution of an aqueous 0.05 mol/L
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7: No peeling. 6: The peeled area ratio was |ess than

5% 5. The peeled area ratio was from5%to | ess than

10% 4: The peeled area ratio was from 10%to | ess

than 20% 3. The peeled area ratio was from20%to

| ess than 50% 2: The peeled area ratio was from 50%

to less than 70% 1: The peeled area ratio was 70% or

nore. The results obtained are showrin Tables 1 to 3.
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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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minutes. Thereafter, crosscuts were formed thereon
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%.
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The peeled area ratio was 70% or more.

The results obtained are shown in Tables 1 to 3.
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In all casés, R Ry SRR e ™ St &P B B9 G Mg el oF blat&d metal
pr eseh¢et ltn\aenmg ataekdnd, biohsateXeakt edtie adhfsRicObhérsof, at least
compar ed pet al eet_an rifie

F o Ry e, A B I R B A e PR A0 rrateyt metal
t he sheanmbinky t:pmialtlesdnglmenc arEJUratlbmnumr end ttfhe coat layer

pr eCQé‘ﬁseldsﬂ%ﬁ % %.9% ftc!}l% &f %%gg a ox de and a metal
cont al ns exava hromum ~an acco Jf

appahgdndsidagsch utsm%a attakspay es erel norieert clausomlum, wherein
ion'p@lﬁ@dfl\ﬂnt Bhfa&xe%grQ a‘:a’.dt HEAL §Q§ﬁ1i ‘la %ér 1(}'&" h@ or more

. A precoated netal t conpri'si ng
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resin layer, the nmetal or plated netal sheet nainl
conpt ¥ s§ R PPhctan®ss thamuAO4nd t he coat | ayer
consi sting essentially of one or both of a netal oxide

and a net hydr oxi de husn a_.net al
excl usi vea%'f Aé%gg?ﬁxtu \%ﬁg R %rlc%{?%raszég gfors%a&ed metal
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the precoatedmetal sheet comprises, onboth surfaces of themetal
or plated metal sheet mainly comprising zinc and aluminum, a coat
layerhaving anaverage filmthickness of 5umor less and consisting
essentially of 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 pm or more as an upper

layer and wherein the coverage of said coat layer is from 50%
to less than 100%.




sheet mainly conprising zinc and al um num and t he coat

| ayer consisting essentially of one or both of a

netal oxide and a netal hydroxide each using a netal
speci es exclusive of chrom um_ wherein the film

t hi ckness of said organic resi¥flayer is 1 mor nore

and the average filmthickness of said coat layer is 5

m or | ess, wherein the coverage of said coat layer is
from50%to | ess than 100% 3. A precoated netal sheet
conprising a nmetal or plated netal sheet having

stacked, on at |east one surface thereof, at |least a
coat Iayer and an organic resin |layer, the netal or
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each ¢ st al speci es exclusive of chrom um
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met al hydr oxi using a netal species exclusive

of chrom um and, on at |east one surface, an organic

resin layers, OfI'hé ﬁf’%é&a’d’é@r Re88l adhdiPels chavred and any one
mherggn t he cgver said coat |layer is from50%
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of said coat |ayer. 6. The precoated netal sheet as

claimed in_any one of clainms 1 to 5, wherein the netal

speci es of ‘ondNBrPEBEPR A mefiad whest axi Aéakned mbk 4Ny one
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nmetal oxi de and netal hydroxide is titanium IIi



