A ,RESI \+ COATED METAL SHEET W TH HI GHER VI VI D REFLECTI VI TY HAVI NG THE
EXCELLENT WORKABLE ADHESI ON STRENGTH ' BACKGROUND COF THE
I-NVENTI ON (1) Field of the Invention ~The present invention rel ates
to a resin-coated nmetal sheet with higher vivid reflectivity having the
excel ReRESINeCQRATED METBAL SHEET Wi RIGHEROVIVID REFLECBIWITYS| n- coat ed
“metal sheet with higher vivid refelectivity having the _excellent workable
adhesi orHAVING JiHE EXCERLENT WORKABLE ADHESZONSTRENGER net al sheet is forned
under the severe condition against the resin-coated netal sheet, for

I nstance, by stretch-formng of the resin-coated netal sheet or by
deep-drawi ng thereof, delam nation does not occur so that the excellent
wor kabl e adhesi on stBAGKGROUND OFCIWE INVENTIONcri ption of the Prior Art
Recently, decorative design of higher grade is being pursued, together
with the grade of articles such as donmestic electrical machinery and
appar atus, audio, kitchen appliance, and interior finish materials

bei 6Y) naBaehdpethe Ia¥eREIPHe desi gn of higher grade is expressed by the

decorativeness of the surface of packing materials, in_ particular, the
hi gher. Thei presemtecinveptlion relatgs, to a resin-coated metal

sheet with higher vivid reflectivity having the excellenf
workable adhesion strength, in particular, to a resin-coated
metal sheet with higher vivid refelectivity having the
excellent workable adhesion strength in which even if the
resin-coated metal sheet is formed under the severe condition
against the resin-coated metal sheet, for instan;::e, by
stretch-forming of the resin-coated metal sheet or by
deep-drawing thereof, delamj.nation does not occur so that the
excellent workable adhesion strength is shown.
(2) Dé.scription of the Prior Art

Recently, decorative design of higher grade is being
pursued, together with the grade of articles such as domestic
electrical machinery and apparatus, audio, kitchen appliance,
and interior finish materials being made higher.
Decorative design of higher grade is expressed by the
decorativeness of the surface of packing materials, in
particular, the higher wvivid reflectivity. Further,
decorative design can be expressed by the shape of package which
is formed by stretch-forming of the resin-coated metal sheet or
_by deep-drawing thereof. Accordingly, the req‘uiremeht for a
decorative steel sheet with higher vivid reflectivity havingl

the workable adhesion strength fit for stretch-forming of the



decorative design can be expressed by the shape of package which is forned
by stretch-form ng of the resin-coated netal sheet or by deep-draw ng

- thereof. Accordingly, the requirement for a decorative steel sheet with
hi gher vivid -feflectivity having the workable adhesion sirength fit for

st r er@yinUdbated’ md€al sheet ' & N-Bpaldeéprdrawingeethereaf ddep- dr awi ng
thereof is increasing. In order to satisfy the requirenent, various
resedmeiasivj s nade. For instance, there was proposed a nethod. of
am nating a colored netal sheet with a transparent thernosetting resin

filmor thef Byrdeptts s8ELBfY tHeOrequitemtit, [ Pakioisaréseardhewpl astic
resin filmof 5 to 50 g mthickness "having Hto 7B hardness as di scl osed

in Japakesfadial ent popblingtdie ( Kekéte Wad2proposedl 4 Hae€Rbd2)of The
vivid refelectivity can be obtained by the above-nentioned nethod.

Howe vieymi rfd tiGfy dehamduldfed OChEtal | Bhiekt | MEYH acg beirameparent esin
conponent |ayers or the interface between |am nated resin [ayer and

col oRgbrifisitt Bi§ Hes I i 2 fermvhikastiid ResdfcPiBhiofesSmes dlogheet is
limted. Nanely, in the prior art, it was externely difficult to -
obt ai g w dfdl aatherimopllasticeiredin ik ofe5 o6 kebi I iy thilckn¥ss
ha-ving H to 7B hardness as disclosed in Japanese Patent
Publication (Kokai) 55126 of 1991 (Heisei 2).
The wvivid refglectivity can be obtained by the
~above-mentioned method. However, since delamination occurs
in the interface between two resin component layers or ‘the
interface between laminated resin layer' and colored metal
sheet, the workable shape of the decorative metal sheet is
limited.
Namely, in the prior art, it was extermely difficult to
obtain a laminated metal sheet which has the workability fit for

stretch-forming of the resin-coated metal sheet or by

deep-drawing thereof and besides the vivid reflectivity.

It is an object of the present invention to provide a
resin-coated metal sheet which has the workable adhesion
strength fit for stretch-forming of the resin-coated metal

sheet or by deep-drawing thereof, and the excellent vivid

reflectivity.



stretch-formng of the resin-coated netal sheet or by deep-draw ng thereof
and besides tthe vivid reflectivity. It is an obj’ect of the present
i.nvention to provide a resin-coated netal sheet which has the workable
adhesion strength fit for stretch-formng of the resin-coated netal sheet
or by deep-drawi ng thereof, and the excellent vivid reflectivity.

Di scl osure of the Invention A resin-coated netal sheet of the
present invention conprises a netal sheet as a base sheet, a paint |ayer,

-a Lf f4 i n.layer of 5 to 100 [err] mthickness, a
pat@%\i%%%gfgg gc#d;}féllﬁ?ﬂl% | ayer, an adhesive |layer and a transparent

polyester resin filmof 5 to 100 [err] mthickness, wherein at |east one

surface §f {8gjnetahtelcahetsl 0\dlidet doby tHde predentar efvepelivast er resin
film through the paint layer, the printing |ayer, the nodified polyol ef

I N eefiptilstsera andthlie sdiesayeal bave Whéde | ayeipaidite w*e@pe aover
another in order fromthe side of the netal sheet toward The transparent
pol yRHi¥iddePolydlldfin resin layer of 5 to 100 g m thickness, a
pattern or/and solid printing 1éyer, an adhesive layer and a
transparent polyest;er resin film of 5 to 100 2 m thickness,
wherein at least one surface of the metal sheet is overlaid by
the transparent polyester resin f£film, through the paint layer,
the printing layer, the modified polyolefin resin layer and the
adhesive layer which layers are put one over another in order
from the side of the metal sheet toward the transparent
polyester resin film.
Further, a resin-coated metal sheet of the present
" invention comprises a metal sheet as a base sheet, a paint
layer, a péttern or/and solid printing layer, a modified
polyolefin resin layer of 5 to 100 z m thickness, an adhesive
1éyer, and a ‘transparent polyester resin film of 5 to 100 um
thickness, vv;herein at least one surface of the metal sheet is
overlaid by the transparent polyesteér resin film, through the
paint layer, the modi_.fied polyolefin resin layer, and the
adhesive layer which layers are put one over another in order
from the side of the metal sheet toward the tramsparent

polyester resin film.
Furthermore, a resin-coated metal sheet of the present
invention comprises a metal sheet as a base sheet, a paint

layer, a modified polyolefin resin layer of 5 to 100 #m



Further, a resin-coated netal sheet of the present invention conprises a
netal sheet as a base sheet, a paint |ayer, a pattern orltand solid
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layer of . the transparent polyester resin film. -
Further, .:i.n these resin-coated metal sheets of the present -
invention, the adhesive layer and/or the printing layer
C g::;:g:l:ﬁa Jﬁ!}.%le%i s aluminium pigmeni: or mica pigment.
Since the modified polyolefin resin layer which is
provided in between the transparent polyester resin film and
the metal sheet has the excellent adhesiveness against the
printing layer, the paint layer and the polyester resin £ilm,
even if the resin-coated metal sheet is formed under the severe
condition against the resin-coated metal sheet, for instance by
deep drawing, delamination doés not occur so that the excellent
workable adhesion strength is shown. Further, the roughness
of the surface of the metal sheet, and unevenness of several
component layers (resin layers) are absorbed by a modified
polyolefin resin layer so that the excellent vivid relectivity
for a resin-coated metal sheet can be obtained. =
Further, since the paint layer is formed as the top coat layer
(what is called "top coat" ) of : the transparent polyester

resin film, scratch resistance of the resin-coated metal sheet

required when the resin-coated metal sheet is formed or handled



Further, in these resin-coated netal sheets of the present I nvention, the

adheS|ve | ayer and/or the printing |ayer desirably includes al um ni um
é&&@ealgnent (Action and Effect) Since the nodified

polyo e esin [ayer which is provi ded in between the transparent

polyester resin filmand the netal sheet has the excellent adhesiveness

agai nst the printing | ayer, the paint | ayer and the polyester resin film

even if the resin-cgg §%¥5ﬁ fﬁﬁgunder t he severe condi tion

agai nst the resin- coatedlﬂﬂé#I for 1 nstance by deep draw ng,

del anmi nation does not occur so that the excellent wor kabl e adhesi on

strength is shown. Further, the roughness of the surface of the netal

sheet, and unevenness of several conponent | ayers (resin |layers) are

absorbed by a nodified - polyolef in resin |ayer so that the excellent

vi vFdguzesct itg 8yare isactional viewstishbwing therstructmre ©obHone sitde

Further, since the paint layer is fornmed as the top coat |ayer (what is

called."top coat"” ) of the transparent polyester resin film scratch

r eSbstaru@@sm-éaaéa%etspaéreébmcaome@ to tRéYprésenbothvdieriSsl n- coat ed

metal sheet is fornmed or handl ed -4-

can be i nproved.

[Preferred_ Embodiment]

Then, embodiments of the present invention are explained

in detail .below,

the . \one Side 0{',
Figs.l to 3 sho

w Structures of'resin-coated metal sheets

Jormed,

having resin coating layers‘on a metal sheet, respectively

| In

the preéent invention, resin coating layers may be provided on
both sides of a metql sheet, or only on one side of a metal sheet.

Then, the first embodiment of the present invention is

explained in which resin coating layers are provided on one side

of a metal sheet.

Fig. 1 corresponds to a resin-coated metal sheet as described in

claim 1, in which "A" denotes transparent polyester resin film, "B"

denotes adhesive layer, "C" denotes patfern or/and solid printing



BRI.EF, DESCRI PTI ON OF DRAW NGS Figures 1 to 3 are sectional views

show ng the structure of one side of a resin-coated netal sheet
acco d| ng t r1f%'?resent I pvent i on. [Preferred Enbodi ment]
The odi Pre Fes o %%%‘F\t"lﬁﬁéhﬁe&’r“aléyﬁ‘i | 2 h&pnotes c!@ient bel ow,

Figs.l to 3 show the structures of one side of resin-coated netal sheets
having resin coating |ayers fornmed on a netal sheet, respectively

I n  layerprasdrtloh\dueriotes nietsdln sheatti.ng | ayers may be provided on  both
sides of a nmetal sheet, or only.on one side of a netal sheet. Then,*
the first embodi ment of the present invention is expl ained in which resin
coating |layers are provided on one side of a netal sheet. Fig. 1

] Ch A T PSP are Lo i ohfln in BAGL 2L 2unesi ve
| ayer ¢ rafspdetite polYdstidy Hesindfhixl iR 5Md 190 £ m thick, which
fo;ms the outside 1ayer-of the resin-coated metal sheet. The
thickness of transparent polyester resin film A is preferably
15 zm to 80 £z m. When the thickness of transparent polyester
resin film A is less than 5 ¢ m, vivid reflectivity of the whole
of the resin-coated metal sheet is inferior, and besides’
. handling of transparent polyolefin resin film A in laminating
is difficult. When the thickness of transparent polyesﬁer
resin film A is more than 100 z m, the workable adhesion
strength of the resin-coat:ed metal sheet is inferior.

In order to improve scratch resitance of the resin-coated
metal sheet in forming it or in handling it, transparent
polyester resin film A is prefetébly coated with a top coat of
thermosetting paint or ultraviolet irradiated resin paint such
as silicone resin paint, fluoride resin paint, acrylic resin
paint, melamine resin paint or urethane resin paint of 0.2 #m
to 50 ux m thickness, in which the thickness of the top coat is
more preferably 0.5 £ m to 30 £ m. When the thicknes of the top
coat is less than 0.2 £ m, the interference color is noticeably
seen, and besides cut resistance is.inferior. On the other
hand, when the thickness of the top coat is more than 50 ¢ m,
the workability thereof decreases, and besides the economical

efficiency is inferior.

Transparent polyester resin film A includes polyethylene



I'ayer, ,"D' denotes nodified olef in resin layer, "E' denpotes paint | ayer,
and "10" denotes netal sheet. In the enbodi nent of the present

i ntepephthalawe rasin@ndl copolymespeiergopol yester resin filmAis 5 to 100
[err] mthick, which forms the outside |ayer of the resin-coated netal
sheet. Adhesivehilayesss cbntadimspresin patheasepolyesteki resdnjs preferably
15 [err] mto 80 [err] m Wen the thickness of transparent polyester

r egpbxki rés fnj admMAsid kesin,[meldmine vesih oefurethand yeafin.he whole  of
the resin-coated netal sheet is inferior, and besides handl i ng of

. transpaparthed,y ddiesivesassistanf haviag ndie nradhesivdi efifecitt . When
the thickness of transparent polyester resin filmA is nore than 100

[ eslchmasg hey waylkiahidoxaghwopyDh tritethokysDlafnée (efor- dastadceet al sheet
is inferior. In order to inprove scratch resitance of th

r egiilateacotplinigaagentemade by Nipgontumican ¢ongdinitd. ) t cam bespar ent

pol yester resin filmA is preferably coated with a top coat of

t heysast at ingredientoin dddition ddo theaabavedmentionpdimésimch as silicone
resin paint, fluoride resin paint, acrylic resin paint, nelamne resin
paibhe thickaessnefradiespve rkaydr @ 2s[preferably GA [fem ton$8 hizckness, in
whi ch the thickness of the top coat is nore preferably 0.5 [err] mto 30

[ em,] more referablihiGihes mita 30 tpm. coWhens thes$hilckmess2 oferr] m the
interference color is noticeably seen, and besides cut resistance is

i nfasthegive Dayene Bt f8r less than 0.1 f#m, the boiling water

resistance and the workable adhesion strength of the resin -coated

metal sheet are inferior. On the other hand, when the

thicknessYthe adhesive layer is more than 50 u m, disfiguring

the external appearance of resin-coated metal sheet is caused

by residual solvent which adhesive has when the laminate filﬁ\ is

heated for 1aminating. Thereby, the vivid reflectivity of ‘
resin-coated metal sheet becomes inferior.

Adhesive layer B can contain pigment .such as aluminium
powder or mica powder t:oo,In thls cage, he ratio | of aluminium
pigment to solid matter iﬁ adhesive is preferably 0.1 % by
weight to 30 % by weight, more desirably 1 % by weight to 20 % by
weight, because when the ratio of aluminium pigment to solid
matter in adhesive is less than 0.1 & by weight, metallic luster
cannot be given, and when the ratio of aluminium pigment to
solid matter in adhesive is more than 30 % by .weight, the
adhesive layer hecémes fragile and besides <the vivid
reflectivity of resin-coated metal sheet becomes inferior.

- The particle of aluminium pigment has globelike shape or

scalelike shape. The average particle size thereof is _



hand, . when the thickness of the top coat is nore than 50 [err] m the

wor kabi lity thereof decreases, and besides the econonmical ™ efficiency is
i.nf erppéferably 0J1anspayenoopgl wpeucre desitrabliynl Avimdoidos wm),yet hyl ene
terepht hal ate resin and copol yner thereof. Adhesi ve | ayer B contains
r esi nigusbtherpglybeldker particlepoay seslelilesrpdrtrickess n berdwsene resin
or urethane resin. Furt her, adhesive assistant having the-adhesive
ef f echhenudheasayeraye- Partiicley pspey| isr Desshcdhe | 002 (2 my itheance,
silane coupling agent made by N ppon Unicar Co., Ltd.) can be wused as

i ngr edeeorativedeisis @f tredin-cdatert mettdorshbetesis). woddened ckands of
adhesive layer Bis preferably 0.1 [err] mto 50 [err] m nore preferably
0.5 [wheh theocaBérager particléesitéecis matenddmmfl 00aghesi the | wireidB i s | ess
than 0.1 [err] m the boiling water resistance and the workabl e adhesion
st r engefilettikdtyesf resiai-axbatesl metaheashieetr becomesibad. On the ot her
hand, when the thickness of the adhesive layer is nore than 50 [err] m

di sfi guri nFhet ratdet efnmicappigmentctof sobtid matterdimmadheshvetiss caused
by residual solvent which adhesive has when the lamnate filmis heated
for | prefierabdy abortcfyl thdyi vedghtf tect3Wi$ybyf welght, conere net al

sheet becones inferior. Adhesi ve | ayer B can contain pignent such as
~al uni desirapdydtrd by weighpiei@0 ¥ dy weighthikeeause whan the sabioal uni ni um
of mica pigment to solid matter in adhesive is less than

0.1 % by weight, the metallic luster cannot be given, and when
the ratio of : mica pigment to solid matter in adhesive is
more than 30 £ by weight, the adhesive layer becomes fragile.
The particle of mica pigmént has globelike shape or
scalelike shape. The average particle size thereof is
preferabiy 0.1 #mto 100 £ m, more preferably 1 £z m to 80 um,
in either globelike particles or scalelike fsarticles, because
when the average particle size is less than 0.1 x#m, the
decorativeness of resin-coated metal sheet is worsened, and
when the avérage particle size is more than 100 £ m, the vivid
reflectivity of resin-coated metal sheet is worsened.
 Then, pattern or/and solid printing layer C comprises a
pattern printing layer and/or solid printing layer for giving
the decorativeness to a resin-coated metal sheet. Resin for
pattern or/and solid printing layer C includes polyester resin,
epoxy resin, acrylic resin, melamine resin or urethane resin.
Polyester resin is particularly preferable, since
when polyester resin is used, tﬁe workable adhesion strength of

the resin~-coated metal sheet is higher.



pignent to solid matter in adhesive is preferably 0.1 %by weight to 30 %
by weight, npre desirably 1 %by weight to 20 %by weight, because when
the ratio of alun1n|un1p|gnent to solid matter in adhesive is |ess than
0.1 % b¥Whes &he PrANEANGCLANETCAS 2 PAfdemR RFAMILNGARYGTon ThE ratio of
alum nium pignent to ,solid matter in adhesive is nore than 30 % by wei ght,
t h§hl§éﬂ$@§5\/é3f I ayéntla&&wr fiqgpreferablypdsidls tor fe i B vi d
reflect|V|tﬁ resi n-coated netal sheet becones _inferijor. The _
pecanseovhen the i gknpes othprigrépgl Jaxes Hepd ess thanal &f.Mee shape.
The average particle size thereof s
- 7- a printRerRatEPLN Cannos Fpmg et Wed leany whendhe $hickassE 1 [err] m
to 80 [err] m _in either globelike particles or scalelike particles, .
beofuprinfing dayer dagoramthan § # X solvent ofaprdnting Apkn the
decorativeness of resin-coated netal sheet is worsened, —and when the
av@eRgdinmin the priating dayexn fby whdqhevariations inthe vgridactivity of
resin-coated netal sheet becones bad. The ratio of mca pignent to
solnefleatisrity ofgresinecoated metalaphpesang generated e ght to 30 % by

wei ght, rmre de5| rably 1 % by weight to 20 % by wei ght because when t he
ratio dfhen the printing Javer &w&%ﬂ%mnﬁmﬁw% i $hess than

0.1 % by wei ht t he talli Iustrcan i ven, andvvhen
th{clélness %f the prg.%taing iayer fs pre bbly gmto5 gm,

because when the thickness of the printing layer is less than 1
coloring
£ m, variation?‘i‘n"fﬁﬁ'e/of the printing layer are generated,
and when the thickness of the printing layer is more than 5 g m,
variations in the vivid reflectivity of resin-coated metal
| sheet are generated, and besides it is not economical.

The printing layer can c¢ontain aluminium pigment or mica
pigment too, in which the ratio of pigment to solid matter in
printing ink is preferably 0.1 % by weight to 30 % by weight,
more desirably 1 % by weight to 20 % by weight, in the same
manner as the above-mentioned ratio of pigment to solid matter
in the adhesive layer. |

Modified polyolefin resin layer D is 5um to 100 um
thick, which is the essential element of the present invention
for giving the excellent workable adhesion strength and the
high vivid reflectivity to the resin-coated metal sheet.

The modified polyolefin resin is produced by blending
propylene copolymer having a carboxyl group within a molecule

with polypropylene in the following ratio:
polypropylene copolymer 100 parts by weight to 20 parts by
weight, and polypropylene 100 parts by weight to 0 parts by



the ratio of m ca pi.gment to solid matter in adhesive is

30 %

m ca v%ggrignt has gl obel i ke shape or scal elike shape. The average

by wei ght.,, the adhesive |ayer becones fragile. - <The part

nore than
icle of

nor e

parti Yve thereof is preferably 0.1 [err] mto 100 [err] m

f bl to 80 | obel i k ticl
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The modified polyolefin resin includes polyolefin polymer
having at least one functional group selected from the group
cons:.stlng of hydroxyl group, hydrolyzable group, carboxyl

within the molecule,
group, and acid anhydrous group, or a mixture of the

polyolefin polymer with other polyolefin polymer.

One or more kindsof pigment may be mixed in the modified
polyolefin resin layer.

Further, it is preferable to apply an anchor coat on an
upper side or a bottom side or both sides of the modified
polyolefin resin layer by using silane coupling agent and

others in order to improve adhesive strength of between resin

layers.

The above mentioned transparent polyester
resin film A, adhesix.re layer B, printing layer C and modified
polyolefin resin layer D are totally called a "Laminate fiim"

| Paint layer E shown in Fig. 1 is provided for forming a
color layer which is directly formed on a metal sheet as a
design. Resin for paint includes polyester resin, acrylic
resin, urethane resin, epoxy resin or melamine resin as chief

ingredients. It is preferable that polyester resin is used as

- 10 -



a printing pattern cannot cone out well, and when the thickness of
printing layer is nore than 5 [err] m soI vent of printing ink remains in
the printing Tayer C by which variations in the vivid reflect|V|ty of

r esichiefatiadredisntshde partigadaratbecause the\hmrkabd epaidieisiprd ayer Cis
a solid printing layer, the thickness of the printing |ayer is preferably
1 [ stdenygtlp is extremely jeodusPhettnidknessiofkbhespaint hkayer ris ng | ayer
is less than 1 [err] m variations in coloring tone of the printing |ayer
are sk 1 pal 650 he, t moviepsefefabbye S mita G0l gyme is nore than 5
[err] m variations in the vivid r@%\/n_%?yf resin-coated netal sheet
are genermirthep)d padntdayer E Snodudesontm rmed of tWbecopmiore ng | ayer
can contain alum nium pignent or mca pignment too, in which the ratio of
pi gredifers. Namielyyat the painpliayems mak iincludd arbdminaté formedwei ght to
30 % by weight, nore desirably 1 %by weight to 20 % by weight, in the

sameof Mplualas laersbohavingt i amewdndel ocoatpngmeimcluodingi dustter in
t he adhesive | ayer. Modi fied polyolefin resin layer Dis 5 [err] m

to ipfeventing pidment. whiRdr iinsttancesseat first| tayer as amapdesent
invention for giving the excellent workabl e adhesion strength and the
hi ghcoatving ridyex may be formed of scolappaihtrt andsaesecond layeirfhe
nodi fied polyolefin resin is produced by bl ending propylene copolyner
havi bajid amthexyhdgrocpatingi layermay becfomned gbiciraxppadmt.i n t he
followi ng ratio: polypropylene copolyner 100 parts by weight to 20 parts
by Theghetalasabees| 16r qsylaeﬂp@selcs@q@r tshawn gl JTikg ¢ ol Oipeludelsy
steel sheets, ; . .. , ~ stainless steel
sheet, and surface treated steel sheets such as galvanized
sheet iron, composite galvanized sheet iron, nickel-plated
steel sheet and tin-free steel. Further the metal sheet 10 may
include nonferrous metal sheets such as aluminium sheet and
copper sheet.

The thickness of the metal sheet 10 is preferably 0.2 mm

to 1.2 mm. |
When one side of the metal sheet 10 is coated with res:.n, a
bottom layer of the metal sheet 10 (namely, a side of the metal
sheet 10 which is not coated with resin) is favorably coated
with rust proofing paint of 0.1 g£m to 50 zZ m thickness, and
further the bottom layer is preferably coated with polyvinyl
| chloride for rust proofing. Paint resin including, as a
principal component, resin such as polyester resin, -acrylic
resin, polyurethane tesin, epoxy resin, or melamine resin is

suitable.

Fig. 2 corresponds to an

invention as claimed in claim 3.

- 11 -



-9-. . ¥ weight. The thickness of nodified polyolefin resin |ayer D
Is preferably 10 [err] mto 80 [err] m nore preferably 20 [err] mto 70
[errdamis \Mahdhsdrl phigestelr FREIA IRAmMObHel £ aliheslvieN1 hpye!, ftks | ess
than 5 [err] m "the vividreflectivity of the whole of resin-coated netal
sheet is | owered, and when the thickness of nodified polyolefin resin

| ayer D is nore than 100 r he surface, _Rhardnes d fhe kabl e-
adheifoRaSERERyOF /(aﬁ“qlh%"{z\ﬁ‘él érg}f‘ti?%siﬁYEBat eab né'?af“oa%e‘i so}'\é\%i?ed.

The nodified polyolefin resin includes polyol efin polyner having at |east
one functional group selected fromthe group consisting of hydroxyl group,
hydr pegiablaygroubE” cis [padnt layexp, andntlQtiis metadr sheedr.oup within the
nol ecul e, or a m xture -of the polyolefin polynmer w'th other polyolefin

pol yrer. “One or nore kinds of pignment may be mixed in the nodified
pol y%_l efin resin_|ayer. _. Further, it is preferable to_apply, an anchor
coat 1¢WSan emhediment diffeps: fxamsthe Sirgt: pmbpdiment ShOWRER | ed

o | k@veladibsFORELBarbRIR oP TS BRdo G Ik Brifibgigs 1ayer & and & OO

modified polyolefin resin layer D are@‘a—l}g“e’Jwith each other
in an order of laminating. |

Namely, in the resin-coated metal sheet as described in
Claim 3, printing layer C is formed between paint layer E and
modified polyolefin resin layer D. In this case, transparent
modified polyolefin resin layer is used as modified polyolefin '
resin layer D so as to give vivid reflectivity to a design of
printing layer C formed thereunder so that pattern of printing -

layer C can be seen from outside.

Fig. 3 corresponds to an invention as described in claim 4, in which
"A" is transparent polyester resin film, "B" is adhesive layer, "C"

is modified olefin resin layer, "D" is paint layer, and "10" is

metal sheet.

| of Fid. 5 This | em.bodiment differs ?rom t.:he | .second
embodimen® iIn that printing layer C does not exist in the
]_.aminaté film. In this case, the appearance of paint layer D can
be observe_fi from above of transparent polyester resin filmA.

A method of producing a resin-coated metal sheet

(1) Production of painted steel sheet

Coating of galvanized sheet iron with resin paint is made

- 12 -



The above nentioned transparent polyester resin filmA, adhesive |ayer B,
prlntlng |'ayer C and nodified polyolefin resin layer D are totally caIIed
"BypnieRLe cfddfmng one Painat odravsio Etgkesy i AnFivhidhi whehouiled for
form ng a color layer which is directly formed on a netal sheet as a
desiglicknes®sof painpailayerndsudriedsd Yestbe hLAcreased,y!fvrthesi n,
urethane resin, epoxy resin or nelamne resin as chief ingredients. It is
preiﬂﬁé’é)lo& phﬁhtﬁm yestiacreased.i s used as
chief ingredients in particul ar, because the workabl e
adhfg ) OProductyiginnof a taminate\figand. The thi ckness of the paint layer is
pre erably 1 [err] mto 50 [err] m nore preferably 5 [err] mto 30 [err]
Ahuitidreanceadfhproduetibni of ladaminate filmaghowhointgligf two or
rmre | ayers. Nanely, the paint layer E may include a |lamnate fornmed of
pl ul gl desyelbeldaim odadm 2ir)dis expdiaimed Mwdlad.ng rust preventing pignent.
For instance, a first |layer as an under coating |ayer may be forned of
col or paFirstandadhesiovends| painted andpohyesternnesin ddllimbyl 2yl may be
formed of clear paint. The netal sheet 10 as a base sheet shown in Fig. 1
i nctodtingstediormhaat 3dhesive layer. After drying, a pat!;ea'nniess st eel
sheet, and surface treated steel sheets such as_gal vani zed
printed on the adhesive layer. Further according to demand,

solid printing is made thereon. Or there is a case where patten

printing is omitted and only solid printing is made. Modified

polypropylene _resin layer is formed over the printing layer by
extrusion coating to form a laminate film.
(3) Overlay |

After the painted steel sheet was heated, the painted
steel sheet is overlaid by the laminate film by means of
laminating roll, and then the painted steel sheet overlaid by a
laminate film is further heated, and pressed by means of a
mirror roll. Thereafter the painted steel sheet overlaid by the
laminate film is cooled. 1In this time, the suitable roll

pressure of the laminating roll is 1 kg/cm?® to 80 kg/cm?, and

more desirably 5 kg/cm ? to 60 kg/cm® . When the roll pressure
is less than 1 kg/cm?, the laminate film cannot be brought into
close contact with the painted steel sheet uniformly over the
width of the painted steel sheet so that the variations in the
apprearance ( vivid reflectivity ) can be found. On the other
hand, when the roll pressure is more than 80 kg/cm?, the
abrasion of the roll occurs heavily so that the exchange of

laminating roll should be made frequently, therefore, the .
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sheet .ir.on, conposite gal vani zed sheet iron, nickel-plated steel sheet and
tin-free steel. Further the netal sheet 10 may include nenferrous netal
sheets such as al um nium sheet and copper sheet. The thi ckness of

t he mpnaduciicsity beingdeceeased.0.2 nm to 1.2 mm When one side of
the netal sheet 10 is coated with resin, a bottomlayer of the netal sheet
10 (ri@xampleilydi de of the metal sheet 10 which is not coated with resin)
is favorably coated w th rust proofing paint of 0.1 [err] mto 50 [err] m
t hi cRreduction faf paénteldesb%ef@he&@er is preferably coated with

pol yvinyl chloride for rust proofing. Paint resin including, as a

princi pal Rekyestar, cepolymexhpaintol incledingswhitecrpiguentewipg,

pol yur et hane resin, epoxy resin, or nelamne resin is suitable.

Fi g. painted oGalvanined sheeht ivonshaving n@eS imm thickmess, 10"A" s

transparent polyester resin film "B" is gdhesive | ayer, "C' is pattern
or/ arg¥m bl gallyanizing ampant,” O0.05 moédin i cchpomdte nfilm deyet afas, "E' is .
pai nt layer, and "10" is netal sheet. Thi s enbodi ment differs fromthe

fi r stamountl ol ehromismi ) and gverage sunfageirxeughnessiRa of 0d3pid nti ng
! ayerm'C %wr-}.cti:h thickness 15 # m and made thermoset to form a painted
steel sheet.
(Production of a laminate film)

Polyester resin adhesive wps painted on a transparent
polyethylene terephthalate film of 25 u m thickness which was
previousely top-coated with polyester resin of 5 1z m thickness
( film-protective layer ), with thickness 1 zm, and then a
grain pattern wss printed thereon by using polyester resin ink,
with thickness 1 g m. Thereafter, transparent modified
polypropylene resin layer ( consisting of a mixture of 100 parts

of polypropylene,
by weight of polypropylene copolymer with 100 parts byﬁl%&b—'/
of 20 zm thickness was formed on the printed side of the

polyethylene terephthalate film by extrusion ceating to form a

laminate film.
(Overlay)
The painted steel sheet Wssoverlaid by the laminate film in

an atmosphere of 200 °C, under the roll pressure of 20 kg/cm ? .

As a result, the numerical value indicating the vivid
reflectivity of the r;-esin-coated metal sheet w5 0.8 and good,'
and workable adh_es ion strength thereof Wﬂs excellent.
(Comparative example 1) |

A painted steel sheet was produced in the same manner as in
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nmodified. polyolefin resin layer D are exchanged with each other in an
order of |am nating. Nanely, in the resin-coated netal sheet as

descri bed, i C ai , _printjng_layer Cis formed befween paint |ayer E and
modi ’F%Pdlp%lqyol epd%ﬁ?gmpﬂa@,gq h:zy tLPnf?H%W%Sel,am#m id#- rodifi ed
pol yol efj n resigyl ayer is ysed as npdified polyolefin resin |ayer D so as

o LYY yi PPLYPELETTEF iy AHNRSIER WAS Ppinkednpn Axanspacedtd
o B CoAR s b BlLa 00 A T Bhbor (WA T
I's transparen ol yester resin film_ "B" is adhesive.layer, "C' S
modi ¥R %?%fﬁ-rﬁr‘%si ARdythen g grainpattern wasaprinted jan thetal sheet.
Thi s odinent differs from the second enbodi ment of Fig. 2 in that
pri rﬁ‘&ﬂ%ﬂ‘é& alffﬂoesw#otﬁ thickness (h¢ m by wsiRg Pelyestartresinase, the
ol LUk &0 £RERIA AAMAIALS XLt hod of produci ng a T esi n-coat ed metal Sheet
(1) Produgiien ofy PG PLeel1oIRE e wasovertald BY Phe fiufnizsd, onect

film to form a resin-coated metal sheet in the same manner as in
Example 1. As a result, the workable adhesion strength of the
resin-coated metal sheet was good, however the numerical value
indicating the vivid reflectivity thereof wss 0.1, bad and poor.
(Example 2) |

A painted steel sheet produced in the Same manner as in
Example 1, and then overlaid by the following laminate film.
Namely, polyester resin adhesive wss painted on one side of
transparent polyethylene terephthalate film of 100 um
thickness, with thickness 5 £ m. Then transparent modified
propylene resin layer of 100 £ m thickness was formed on 1.:he
painted side of the polyethylene terephthalate by extrusion
coating. And then the grain pattern printing and the solid
pattern printing were made in order on the modified propylene
resin layer with each thickness 5 zm by using polyester
resin ink to form a laminate film. |

Then, the painted steel sheet used in f:xample' 1
overlaid by the laminate film in an atmosphere of 200 {C under

the roll pressure of 20 kg/cm ?, by v-which a resin-coated metal
sheet having the vivid reflectivity waS formed. This
resin.-coated metal sheet had_ the vivid reflectivity of 1.0 and

the excellent workable adhesion strength.
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by roll coating one time or two tines, in which when the thickness of
paint layer is needed to be increased, further tinmes of painting is

i ncreased. (-2) Production of a lamnate film An instance of
pr odyComparatived example 2l m shown in Fig. 1 ( described inclaim2 ) is
expl ai ned bel ow. First, adhesive is painted on polyester resin film

by roll @opaingedosteed sheetwsi produged inAthersamey ingnner @ tiern i s
printed on the adhesive |layer. Further according to demand, solid printing
I's nmEcample dgnandr théareveslaiday thefollowing laminateofibmoni tted and
only solid printing is nade. Mdified polypropylene resin |ayer is formed
over Namely, npolydstear resimxddhesive wositpaimtied oov m a llam nategdilm  (3)

over |l ay After the painted steel sheet was heated, the painted steel
sheetranspaydri d giylyéehydeneat eefephthglatansfolm |efi naoong gal |, and
then the painted steel sheet overlaid by a lamnate gilmis further

heat ¢hickmesy ,cswithhrhiemessS g myrror rol | . THew,edtranspasrewt nt ed
steel sheet overlaid by the lamnate filmis cool ed. In this time, the
sui t polyprdgylene yegin Qayere offabd bagimeickness iiskipxmeédrod to 80
kg/cnferr], and nore desirably 5 kg/cnferr] to 60 kg/cnferr]. When t he

roll pressure .is |ess tilan Jpddyethylene tterdphthadiatel i Ifblmaniby be
brought into close contact with the painted steel sheet uniformy over the
wi dt lextirusiompaioatingt eel Thémetheograin patteanni printingnande the

solid printing were made in order on the ’ propyleﬁ resin

layer, with each thickness 5 £ m, by using polyester resin

ink to form a laminate film. |

Then the painted steel sheetwss overlaid by the laminate

Jn the same manner as in Example 1,

film¥to form a resin-coated metal sheet. As a result, the

numerical value of the vivid reflectivity of the resin-coated

metal sheet wss 0.8 and good. However, the workable adhesion
strength thereof wis bad and poor.
(Example 3)

A painted metal sheetwss produced in the same manner as in
Example 1, and then overlaid by the following film. Namely,
silane coupling agentwns painted on one side of a transparent
polyethylene terephthalate film of 12 4 m thickness, with
thickness 0.5 £ m, and then solid printing wns made thereon by
polyester resin ink including mica pigment, with thickness 4 u«
m. Then, transparent modified polypropylene resin layer of 5
4 m thickness wps formed on the printed side of the polyethylene
terephthalate film by extrusion coating to form a laminate

film.

Then, a painted steel sheet used in Example 1 wg overlaid
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apprearance ( vivid reflectivity ) can be found. On the other hand, when
the roll pressure is nore than 80 kg/cnierr], the abrasion of -the roll

OCGW $n fﬁeéidﬁétqueé& b&aio? ﬁ £xghasgec¥ rohanpraksage’ oF Izosiaevl_:ﬁllge_ made

frequently refore,

progct gt e HediBeRAl  ddarD endds. (Reod ti @Reof yawigH ed st eel

sheet Pol yest er copol yner paint including Ite pigment was painted

Onr@%ﬂﬁ’dﬁ%y;g/eg s P rdIN0 Qe WiddE HAPSalil sidilcaingal vani zi ng

anount, 0.05 err] chromate | mlayer (as anount of rromum) and

%3:’1@%1%‘1&“ PEE]1 6L TRIEY O R hef rQs%nLéfnéi:edrﬁet‘M iU kaeqs715 [err] mand

e thernoset to forma painted steel sheet. Production of a laninate

fil W | £ M & e g iRt ranspar ent
pold?edt ﬁ?lee‘gl%f?éergfbtﬁﬁ?aelrsg?y ?iﬁ?%ﬁgFﬂg% [er‘:irlj]‘51 %?ﬁ?g %ggg whi ch was

pr '&ﬁbﬁ%i‘FEeﬁﬁﬂ@@ Ath polyester resin of 5 [err] mthickness (
fiﬁ\r?}protective | ayer ):;Mvm'th thickness 1 [err] m and then a grain

patter n AvasaiRitdy etcklleEREBLNS Yirdudd MaSthe s8mbemhfiker a4 tdh thickness
1 J[err] m Thereafter, transparent nodified polypropylene resin |layer (
corgtample Pf 2afixowvedlafidl @y Pelié Sfollowing laminate film.'

Namely, silane coupling agent was .painted on one side of a

transparent - polyethylene tereéhthalate film of 12 um

thickness, with thickness 0.5 zm. Then, solid printing wgs

) Jngcluding mica pigmen;_,

made th_ereon by using polyester resin ink% wi ickness 4 yu

m. Transparent propylene resin layer of 5 g m thickness is

formed on the printed side of the polyethylene terephthalate

film by exrusion coating to form a laminate film.

Then the painted steel sheet was overlaid by the laminate

film in the same manner as in Example 1 to farm a resin-.coated

metal sheet. As a result, the numerical value indicating the

vivid reflectivity of the resin-coated metal sheet was 0.7, and good,

However, the workable adhesion strength wss bad and poor.

(Example 4)

A painted steel sheet wiS produced in the same manner as in
Example 1, and then overlaid by the following laminate film.
Namely, Pelyester resin adhesive including aluminium pigment

wes painted on one side of a transparent polyethylene

terephthalate film of 50 4 m thickness, with thickness 50 #Z m.

Then transparent modified polypropylene resin of 50 um

thickness wpS formed thereon by extrusion coating to form a .
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l:i:y_.we.i ght of pol ypropyl ene copolynmer with 100 parts by of weight of
pol ypropyl ene.- of 20 [err] mthickness was forned on the printed side of

t he : I terephthalate fil mby extrusion coating to forma
PSRN 0,

| am n erl ay) The painted steel sheet was overlaid by the

| am nat e f'ﬂllf?ll n t&% aﬁmg?t{gr% t elzoghﬁéf:r]tf;edmfﬁr E'r’]{(ﬁn a]'?% lné'p gsure of

20 kg/cnferr a resu e nunerical val ue i e vivid

el eidr1dyd Hy the iﬁﬁgpﬁeaaffﬂmrﬂ an abfskpliere of %‘goo%ndé‘fd

wor ka esi“on stren t hereof was exce r&tive exanple 1)
A pai d [ h : '

* D3 EhE rol ERbrRaRilee "y I KEPE Teb SRR FRRIH-sBR metal. i1
Nanel I | d ' : pgi nt t t t hyl

tor oY o SR L7 BT RR, O TR, | hERERILAN. PRLNE) MY e g
then FhdfGAEIRG! LheN VRA P IEEREEIVIEP ofIBRS! ¥RsiALEoatid mithgkness 1
[err] mDby using polyester resin 1n oforma lamnate tilm Then,

the RNEUEYee'Re, SHRA! tHBOMEIBFE GdNedilth bRFbAGER wk'diedP1dRE N @
resin-coated netal sheet In the sane nanner as In” Exanple 1. As a result,
the V‘R‘f&ﬁﬁéﬁaﬁﬂbé%ﬁhﬁi_é gjgth of the
A painted steel sheetwns produced in the same matter as'in
Example 1, and then overlaid by the following laminate film.
Namely. polyester resin adhesive including aluminium pigment
one side of, '
wiS painted onYa transparent polyethylene terephthalate film of
50 # m thickness, with thickness 50 #zm. Then, a transparent
polypropylene resin layer of 50 £ m thickness wss formed thereon
by extrusion coating to form a laminate £ilm.
Then, the painted steel sheet wgS overlaid by the
laminate f£ilm in the same manner as in Example 1 to form a
resin-coated metal sheet. As a result, the numerical value
indicating the vivid reflectivity of the resin-coated metal

sheet wos 0.7 and good. However the workable adhesion strength

thereof wss bad and poor.
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.tesin-coated metal sheet was good, however the nunerical value indicating
the vivid reflectivity thereof was 0. 1, bad and poor. (Exanple 2) A

pai Eﬁgg}éa%‘al d‘%riqﬁ;c roduced in the same nanner as in Exanple 1, and

t he IIovmng lam nate film Nanely, polyester resin

adh one side of transparent polyethylene terephthal ate
Y Edoge #ﬁﬁ'@ﬂ. -

fil ckness, vmth thickness 5[err] m Then

formed on the d%é%ﬁ?éﬁ?f’%éff‘%%%ttﬁ LTt ot rell PRERITCE Mo on
CO?‘%FE&: ofA%é ggeeéa&tgimanegm@ d@ﬁa@yfggoga;fi e iBiiﬂerB% e

pri I ng wer rn_order on ene resin

eacmekhbakneﬁaﬁeif 8 Aot BAeRRLEERIEY of FUAd¥ed Tulfhdl o | B 1 o

pai nt e eet use bverlaid by
of 20RRLY e | yIvad \%%‘ﬁh ?’33%?6 & pdimel 3%-@1 d %‘“ 89809 Pe” Vi vi ¢
:g; P%%'%’:réﬁly é"’%ﬁf%ﬁféfgﬁ trﬁe exc ﬁtre?h@ E [EP\keL_Im%% srtrrééﬁg) hhe vivid
sgomm%gl%;grea I n %%)%.sglfcﬁ tﬁgﬁﬂmﬁ ?Fda]i(?{n%t e foI I oW fig :gmt Ezte
fil P made by Japan Color Research Institute ). The higher the
measured value is, the higher the vivid reflectivity is.

A method of measurement was as follows. Namely, a

resin-coated metal sheet of 10 cm X 10 cm ws pushed against the

glossmeter horizontally, and scale of the glossmetm
the vivid reflectivity. with naked eyes

(Workable adhesion strength)

In the present invention, valuation o_f workable adhesion
strength ws made by taking the following two measurements and
judging the results thereof synthetically.

(1) Erichsen test

Checkered cuts reaching a base metal are made in a
resin-coated surface of resin-coated metal sheet by a cutter
knife, and 8 mm stretch-forming of the resin-coated metal sheet

wis made from the backside of the resin-coated metal sheet by
l'-frichsen tester. Thereafter, the extent of delamination wGS
valuated by heating contiziuousely the resin-coated metal sheet
at 100 C for one hour and thereafter observing the existing of
delamination. In Table No. 1, the mark " @ " designates "no
delamination", and themark ™ X * design'ate_s "delamination".

(2) Cup-deep drawing test
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Nanel y, . pol yester resin adhesive was painted on a
transparent polyethylene terephthalate film of 100 [err] m .

bol yor opy| 23D kARG BE 5! Febtnrkopted, prval e AAPER S was
Dot | bl B Yeaty Y, Metp hraliflY (SRRELE WAL REMRINg AL 0T "
ol yedtar r Chielkarbfiontd rbachif ] DabEHECDL Ve Rate K HBETH o oo

to roiERafdc oR ouRE, ' REpIRTERRERY "hePhL] affel FolRERT ifiReL e IR o
Hovevel - PAELGET R of s i) T2 CBhEEe E 2 (“Fhetetel i 000
o EhE s¥rept of AeARNSE B M GRS TSR ERE cohe {inaRRRATITTT] o
counl L8 PBETL 483N ALEIORRARE Pl Lt O BSRTRG VeoBORERENGET

i ca A tertatedh | SedBOLHRENE BAGRING IP JERRInAEELA, LThOE! C! 1O

Pol ypggBYLeNe Rl E\)ﬂﬁefﬂr@)ﬁ- Gepighited (b QENSHAMAL dif ednanchRe print ed

si de of t%e pol yet ene terep ate filmby extrusion coating to forma

| ani nahgrk i M designabes "deRdhiiaticiec! sheet used in Exanple 1 was
overlaid _

Effect of the Invention

As apparent £rom Table 1 and 2,

since modified polyolefin resin layer included ih a.
laminate film has excellent adhesion strength with printing
layer, paint layer, polyester resin film and others, even if
severe work such as deep drawing is made, delamination between
layers cioes not occur. Therefore, resin-coated. metal sheet

. of the present invention has the excellent workable adhesion
strength. Further, since surface roughness and convex and
concave parts of each layer ( resin layer ) are absorbed ﬁy
modified polyolefin resin layer, resin-coated metal sheet of
the present invention has the excellent vivid reflectivity for

resin-coated metal sheet.
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in .an at nmosphere of 200[err]C, under the roll pressure of 20 I;MI’“IMI!"I"II'HI“I
forma resin-coated netal sheet having the vivid reflectivitye ¢ Mos %
res is d}g,[gq' jeal value indicating the vivid reflectivity of the
T es%r?golétleag‘ metal sheet was 0.7, and the workabl e adhesion strength

h f e o | ' d | sh
W B odued T T cated SRl Thect BEHRRo o merd) BeRG SR A e T
f ol ' ' | = | i t hhted
o/ (RS8R IneBE, L carE e AT fed oI KERIR. 296 20BR 58 PO, O O

t hi thiekness,! lanidiec lptiyfestdr [rgin PilmlE 5 010D pim NEhIEkNGSs, Made
t hereon by using polyester resin ink including mca gment W th thickness

4 [ ghekeiR onl FGPFEGE 0P’ BEYhCEBrESses bEYeheOetalelsHedt tisaress is
~fornmed on the printed side of the polyethylene terephthalate film by

exr gvietl adid@biynthe maddrfhes bhefintresin dyayer and thepolNesHer Fe8ist cel
shest was Of\ééél ait d- by t-he@?ﬁi nate filmin the sanme manner as in Exanple 1
to FOiPh IR P49 voated metdl sheet. As a result, the nunerical val ue
indicating the vivid reflectivity of the resin-coated netal sheet was 0.7,

?g(ia%g?g' f1\) kegﬂ%oitggi %?ggagjfgg?ﬁsrm?ﬁﬁgg%ﬁgﬁgﬁi%Er?aﬁoiﬁnner as
in  Pasemdivedt, and paimt Qugelrsi dahyod heidd|palyolet bwires in fidyer

of 5 to 100 £ m thickness, a patterh or/and solid printing

layer, an adhesive layer and a transparent polyester resin f_ilm _

of 5 to 100 2 m thickness, wherein at least one surface of the

metal sheet is overlaid by the transparent polyester resin

film, <through the paint layer, ‘the printing layer, the

modified polyolefin resin iayer and the adhesive layef which

layers are put one over another in order from the side of the

metal sheet toward the transparent polyester resin £ilm.

3. A resin- coated metal sheet comprising a metal sheet as a
base sheet, a paint layer, a pattern or/and solid printing
layer, a modified polyolefin resin layer of 5 to 100 uzm
thickness, an adhesive layér, and a transparent polyest.:er
resin film of 5 to 100 # m thickness, wherein at least one
surface of the metal sheet is overlaid by the transparent
polyester resin film, through the paint 1éyer, the modified
polyolefin resin layer, and the adhesive layer which layers are
' put one over another in order from the side of the metal sheet

toward the transparent polyester resin film.
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Nanel.y, . Poliyest er resin adhesive including aluninium pi gnent HWHHHIH“HUM " I“l

on one side of a transparent polyethylene terephthalate-film &6f %0 L[er“r] m *

thi cknessa welfin U@o%wae'?t%ﬂ %wdetnbomgnsmg Ihﬁ&&iaaﬁeﬁfeae godi fied

pol ypropyl ene resin of 50 [err] kness“was forned thereon by

ext rﬁ'&éér\sl‘fé’é‘é' NGy t {IPET a modified polyolef
| am nate fil pa hen éxerﬁa' pai lr‘1tt ed stee? %eet tgeﬁeis%nli%( %p?e 1 was

OVeréf'Sthylédi' 'rg'ﬁ‘h{}é}&éﬁm Hafﬂhe%tﬁésﬂﬁg fg]:? rretaféﬁ réﬂéer the

r ol pressureo tho orma resin- with vivid

ref | ga u @%é&th rgflectivity
e%@i#gg?:%fcggts é'-ﬁhﬁfelfiawrgghge!tt o\/\g?bo%!d ciL e vvorka eéf:on

streraastvv%@xg%éii%@e of CHIAT byt BiEBY € %§) ow{er]ia flesSt €€l

sheet was produced Iin the same matter as iIn hen overl aid

by tﬁﬁg#h%e%&ggaebs fés fmmasmaghyeﬁé«imﬁ '1@. 1esgig i ncl uding
al um niuntpi grre S painted on one side”of a transpar poI yet hyl ene
Ler eﬁbaﬁﬂéhe gal@ffm59eE§.hr }aggs:hl @fthe %h@si%ciﬁ?éi- wiibgrr] m

trans pol ypropyl e resin layer of 50 m t hi ckness was
f0r ”Eﬂyhbar gee plax Bhe’ b¥ed andthe?d inOokaed Erbﬁntﬂét Q:Laél 8f the

metal sheet toward the transparent polyester resin £ilm.
5. A resin-coated metal sheet as claimed in any of claims ] to
4, wherein a paint layer is formed f__&ﬁlayer of the the

transparent polyester resin £ilm, 2s a topcoat

6. A resin-coated metal sheet as claimed in any of claims 2 to

5, wherein the adhesive layer includes aluminium pigment.

7. A resin-coated metal sheet as claimed in any of claims 2

%0 5, wherein the printing layer includes aluminium pigment.

8. A resin-coated metal sheet as claimed in any of claims 1 to

6, wherein the adhesive layer includes mica pigment.

9. A resin-coated metal sheet as claimed in any of claims 2

to 7, wherein the printing layer includes n_lica' pigment.
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Then, the painted steel sheet was overlaid by the lanminate filmin the
sane manner as in Exanple 1 to forma resin-coated netal sheet. As a
result, the nunmerical value indicating the vivid reflectivity of the

;test!l-coa f%ﬂ%ﬁ%@@%ﬁfﬁz g.oz)rénd good. However the workabl e adhesi on

- 18 - (Met hod of valuation) (Vivid reflectivity) The
vivid reflectivity of the resin-coated netal sheet of the present

i ect ?iﬁt??as#%?iﬁi%t%? mtEga” shitkalgt (Teatt ol B LRt R W of nor mal
e AEFAE BhERICAR o % Ml V%r%é%?i‘% alerkERaChY B SRR o

ty olyester resin filmof 5 to 100 ¢ m thickness  through a paint
) ghap

layer E, a modified olefin resin layer D of 5 to 100 gm
thickness, a pattern or/and solid printing layer C and an
adhesive layer B which layers are put one over another in order
from the side of the metal sheet toward the transparent
polyester resin film. Since the modified olefin resin layer
which is provided in between the transparent polyester resin
film and the metal sheet has the excellent adhesiveness against
the printing layer, the paint layer and the polyester resin
film, even if the resin-coated nietal sheet is formed under the
severe condition against the resin-coated me_tal sheet, for
instance, by deep drawing, delamination does not occur so that
the excellent workable adhesion strength-is shown. Furthei: ’
the roughness of the surface of the metal sheet, and unevenness
of sevéral component resin layers are absorbed by a modified
olefin resin layer so that the excellent vivid relectivity f-or a

resin-coated metal sheet can be obtained.
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Deep-drawi ng of a resin-coated netal

Yamada- way deep drawi ng tester,

sheet

into a cup was
with drawing ratio r
cuts reaching a base netal were nade in a resin

made by

= 2. 2.
surface of the

Checkered

resin-coated netal sheet formed i[nto a )1 Ndri part of cup, h a
space of 5 mm Thereafter, t he |ext ent {Edel am nagijon was val uat ¢d by
heating conti nuousely the resin-coated tal she & formed into a Bp by
deep drawi ng and thereafter obgerving t§1q exi sting lof del am nati ¢ n In
Table 1, the mark "[err]" designates "no Rg am nationf', and the rk " X
" designates "del am nation". Bf f ecte gfwutihe | Rw i pn appqr ent
fromTable 1 and 2, si nce jnodi f“l'gcﬁppol yol<® iﬁ Fesin Igayer 8 rcl uded
ina lamnate filmhas excellent adiEsi®n streéh@t hith perntii| layer,
pai nt l'ayer, polyester resin filnm andgpt t‘gr S, ewgen Bf sevgq wyy H such as
. deep drawi ng i s nade, del am nati on betm/eea | ay&r swdpes no CCLg.
i . =
: Therefore, resin-coated netal shept fg) he pr%en'ﬁ nvention has |t he
excel | ent wor kabl e adhesi on strengt! Furt herg hce surfece % dughness
and convex and concave parts of eacty; & ayer gl e &bsor bed
by nodi fied polyolefin resin | ayer, % - coat® ‘%e al @t of t he
present invention has the excell ent VIEV refl echd |-V1’ét y f or® 8 rlesi n-fcoat ed
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- 20 -7 What is clainmed is: 1. A resin-coated netal sheet
conprising a netal sheet as a base sheet, at |least a nodified pol yof efin
inresin layer .of 5 to 100[err]mthickness, and a pol yester resin fiéﬁ?of 5
to 100[err] mthickness, wherein one surface or both surfaces of th :yetal
sheet is/are overlaid by the nodified polyolefin resin |ayer and the

pol yester resin filmin order. 2. A resin-coated netal sheet conprising
a nmetal sheet as a base sheet, a paint layer, a nodified polyolef in resin
| ayer- of 5 to 100 [err] mthickness, a pattern or/and solid printing

| ayer, an adhesive |l ayer and a transparent polyester resin film of 5 to
100 [err] mthickness, wherein at |east one surface of the netal sheet is
overlaid by the transparent polyester resin film through the paint |ayer,
the printing layer, the nodified polyolefin resin |layer and the adhesive

| ayer which |ayers are put one over another in order fromthe side of the
met al sheet toward the transparent polyester resin film 3. A resin-
coated netal sheet conprising a netal sheet as a base sheet, a paint

| ayer, a pattern or/and solid f\f_i_ignti'ng

A
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an adhesive layer, and a transparent polyester .resin filmof 5 to 1
[err] mthickness, wherein at |east one surf ace of the netal sheet
overlaid by the transparent polyester resin film through the paint

| ayer, the nodified polyolefin resin layer, and the adhesive |ayer which
| ayers are put one over another in order fromthe side of the netal sheet
toward the transparent polyester resin film

- 21 - 4, A resin-coated netal sheet conprising a netal sheet as a
base sheet, a paint layer, a nodified polyolefin resin layer of 5 to 100
[err] mthickness, an adhesive |ayer, and a transparent " polyester resin
filmof 5 to 100 [err] mthickness, wherein at |east one surface of the
nmetal sheet is overlaid by the transparent polyester resin film through
the paint layer, the nodified polyolefin resin |ayer,.and the adhesive

| ayer which |ayers are put one over another in order fromthe side of the
netal sheet toward the transparent polyester resin film 5. A
resin-coated nmetal sheet a@i@azrred inany of clains 1to 4, wherein a
paint layer is forned as a top coat |ayer of the the

| ayer;-a nodified polyolef in resin layer of 5 to 100 [err] m thickng§;/




trandparent polyester resin film as a top coat 6. A resin-coated
netal sheet as clainmed in any of clains 2 to 5, wherein the adhesive 3 ayer
i n¢l udes al um ni um pi gnent . 7. A resin-coated netal sheet as clai in
any of clains 2 to 55 wherein the printing layer includes*al um nium

pi gnent . 8. A resin-coated netal sheet as clainmed in any of clains 1
to 6, wherein the adhesive |ayer includes mca pignent. 9. A
resin-coated netal sheet as clainmed in any of clains 2 to 7, wherein the
printing |ayer includes mca pignent.
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