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1 DESCRIPTION Metallic Decorative Plate with

Subl i matton- Transfer Pattern, Heat-Insulating Panel

and Quter Wall for Refrigeratory both Enploying the

Sanme, and 5 Processes for Producing These TECHN CAL

FI ELD The present invention relates to a netallic

decorative plate with a sublimation-transfer pattern
appropriate to an outer phESCRIPEIJIat insulating 10

panel forned integrally with foanmed heat insulating

material, a heat insulating panel using the netallic
decorative plate, an outer wall for a refrigerator

ubMetgllid Pecdrative iRiatd withrBulilanation M ndRir Pdterdf Heat-Insulating
manuf acturing them BACKGROUND ART 15 Recent years

ar e @Rared dndrQuteaiWail ded Rbﬁ‘ig,ﬁirétoﬁﬁtﬁ:htEEpkEﬁ.ﬁgtﬂe Shme, and

i ndi vidual sense of values i1s increased. Especially,

the needs for a fav®rbdessenfopProddcingelh&sen of an

article become extrenely various and strong. On the

ot her hand, hone electrical appliances such as

refrigerators are nass-produced at | ow cost, and, for

M CHPRGADs FIERD:0at ed steel plate or a | am nated

netal plate is used 20 where a steel plate and a

sur f adéet peesteatl inwgetionapdbtes 66 Deansothlhiosdecpraies idte with a
are integrated. In a manufacturing process of the
goblimationerhngfeatpasteon dppeoptiatd batadbutet platpldteekeat insulating
pl ates having the sane color and pattern are usually
paneliotarednntegrgBy qutin foanyed beatirsmlating satiefial,cuhéat msulating
frequently alter the specification after the color

Bk lpagingrthe ahetallic desorative platz; ad dutyewalbfoe alsefrigerhtor using
25 Therefore, response to various needs for an

- thedheatdpsnlatmapaneldambmtethods of memufastuaingythesr.f or ned

because the response reduces production efficiency and
del ays the delivery. 2

BACKGROUND ART

Recent years are called an individuality era, and the variety of individual
sense of values is increased. Especially, the needs for a favorite color and
pattern of an article become extremely various and strong. On the other hand,
home elebtrical appliances such as refrigerators are mass-produced at low cost,
and, for this purpose, a coated steel plate or a laminated metal plate is used
where a steel plate and a surface treated layer capable of being post-processed
are integrated. In a manufacturing process of the coated steel plates or the

laminated metal plates, plates having the same color and pattern are usually

produced in large quantity, because it is difficult to frequently alter the

specification after the color and pattern of the surface treated layers are decided.
Therefore_, response to various needs for an individual color and pattern is not
usually performed because the response reduces production efficiency and

delays the delivery.
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However, sublimation-transfer technol ogy using

subl i mation col oring agents has recently devel oped,

and a nethod of directly printishg a pattern on the

| am nated netal plate or the coated steel plate is

commerci alized. For exanple, Japanese Patent

Unexam ned Publication No. 2001-329474 discloses 5 a

met hodHoweyesy, ndublgnatisharamgfer reclpadlégf rudiayi fgbli@ation coloring

color shading on a printed matter by thermally

tagamss diaeimegenthe dpveloped, awmd temednstl af HiresS§ Priieet pattern on

in an adhered state using vacuum ng. In this nethod,

tthe lamanstel npetiahtplatecet theomhest widdl Hatoliocongnercialized. For

conposition containing the sublimtion coloring agents

lexainie, daparest Ratenk &nexamipedi PyddiadioarNbh2o@t -BRO4™M discloses

matter, and is inserted 10 between a hot plate and a

rulethodsobetintifige shararainep betwebavingendailopbbidinganda printed

t he rubber sheet is vacuumed by a vacuum punp, thereby

whatter by shermally transftweratg tlse prindaheathitér and attvahsfer sheet in an

printed matter. Further, using thermal energy

adpprade ¢tateonsinge vaonuping.e, It Hhis uhbéthod; ithe trahefernprint sheet

agents are thermally transferred fromthe transfer

peatetl withea coloringecqunposition mentaeningl shé sublinmtivet baldring agents

even_when a_|arge coated steel plate is used as a

by iinkagt oxstheclike it suppinposed foac theo printed pnatterdand is inserted

matter can be honbgeneously pressurized and a printed

heftreen & hot matroard aorulhiexdihegt.c dPhé elehvanesdbetFaren the hot plate

printing a pattern on a netal plate such as a steel

phdtthe mbher sheeh e wacyrmeadahs | aivesnumepitmy ithereby the transfer

excellent in dye-affinity is previously 20 forned on

priat sheelieattaghed Hxmlzntsl thyeepristebmaiiter. e Further, using thermal

di scl osed j n_Japanese Patent No. 2957864, for _

ey supnligd fxemelthp| ot nlaten vhe sublimatéiooreslonng agents are

1@)Iggte and hfgs an_opaqgue resin |ayer disposed on a
mallyfirapsigrradafremthedransiar priotshaetto theeprintesi matter.

plate fyrther has a plurality of transparent resin .

| ayerld thiamehed; eyamwben alires coatedoiaelplate i3 nsediger printed

and have a colored pattern forned of a sublimation

REiSFi thea iwﬂe i sunfacer ofi Hee ipriatedagnatder t ¢an | ke dhamogeneously

pressurized and a printed matter having no color shading can be formed.

For printing a pattern on a metal plate such as a steel plate, a
transparent or translucent resin film excellent .in dye-affinity is previously
formed on the surface layer.

- An employed steel plate is disclosed in Japanese Patent No. 2957864, for
example. This steel plate is a metallic decorative plate, and has an opaque
resin layer disposed on a basis material made of a metallic plate. The steel
plate further has a plurality of transparent resin layers that are laminated on

the opacjue resin layer and have a colored pattern formed of a sublimation

~ coloring agent ihﬁltrating into each of the layers.

" In the metal -decorativ_e ,pla_té, a pattern is formed directly by sublimation
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In the netal decorative plate, a pattern is forned

directly by sublimation 3 transfer on the | am nated

metal plate to which a transpargnt filmis previously
adhered. Therefore, when a small nunber of netallic
decorative plates having a pattern are manufactured,

time for manufacturing is shortened. The |am nation

dramsfpt unahe lymihaledytetaladlhons GHah 4 Yrangadedt fil s previously
be provided on a 5 finished pattern surface, and nakes
reslighere s sTlodrefdre, pdiched BriallcORSbet UO usetaBieedbcbihtive plates having
cl osed view. Further, colored patterns are forned on

& Ipadtarbaces mbnafastered, tendefopr aanvéagariel. idaRYeIned. The
when general polyvinyl chloride film polyethyl ene

flatimatoon opalplesdliy dfilageissalisedqoalityhend deptlateBe provided on a
| ayer fornmed of the plurality of layers, a 10 print

ifimghesf patters clurfad, patd erakebemugbackd uf the shteertro ifdd@spicuous
plurality of lamnated | ayers. They are very poor in

ehen mala dessidstiawe e Fanthew abhesd phtteinsd arciwmed on all surfaces of a
Especi ally, when heat of 50C or higher is supplied,
niedabigoldeneativenpanal ori ng agent causes a

re-sublimati on phenonenon in the | am nated | ayer, and
henceHoweveni wihanl gehérsl spagvingd tablorids fipi, polybtledkne film, or
over time. 15 Wien the netallic decorative plate is '
pelygstien fdmhisatseidroyuthe langinsded layel dormed of the phinatiey of layers, a
integral foamng in a refrigerator door or the |ike,

prat Iglalyea rof the eplored hpatteriueecomes ebhaned fdwmmnitngtlenglurality of
col or shading occurs during the process. Wen a neno
laapingted Hayenske Theyaaereatyt podhén rideringd reesistadeo randn weather

actual use, also, color mgration can occur. 20 A

resishanee: Fepeoiadlyi whepl beas dfhi° Aoprahighkt isvspmlied, the sublimation

transfer pattern excellent in weather resistance is

eplaang agent eaurgp ankessuliimetion phexamened inRhbllavdanated layer, and
No. 2002-59078, for exanple. In this publication, top

lenge the initillyeinished patternds aphip hriajesterrtimesi n

havi ng specified nol ecul ar weight, glass transition

t enpehenrthe mgtalligndecpsntive mdateorst uerd inreeheby insulating panel
rovi di_ng

ormed of uret%ane integral foaming in a refrigerator door or the like, the layer
receives heat due to urethane foaming and color shading occurs during the
process. When a memo pad or the like is adhered to the refrigerator door in
actual use, also, color migration can occur.

A metallic decorative plate having a sublimation transfer pattern

excellent in weather resistance is disclosed in Japanese Patent Unexamined

Publication No. 2002-59078, for example. In this publication, top coat is

formed of thermosetting pd’lyester resin having specified molecular weight,

glass transition temperature (Tg), and melamine content, thereby providing a
metallic decorative plate having a pattern excellent in weather resistance.
~In other words, the metallic decorative plate is formed of clear coating

mainly containing the -thermosétting polyester resin where average moleculax
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25 netallic decorative pl ate having a pattern

excellent in weather resistance. In other words, the
metal lic decorative plate is formed of clear coating
mai nl y contai ning the thernosetting pol yester resin
where average nolecular 4 weight is 1000 to 10000, Tg
is 20 to 60C, and ratio of nelamne to 100 parts by
measightis 300 th De0G0e Atz Bf20 #6070, 2ndGratid cFaRelpa@iing tbYL00 parts by
mass. In this netallic decorative plate, the top coat
anasshpt lsolidhecontdrdr ofi rednt Br 20ite 180 patksby mass. In this metallic
infiltration of the sublimation coloring agent is
dlespodow phate, shbstapatceatretmalwifich! eee coliorettpattam .is formed by
through a base coat layer or a priner |ayer. Since the
ahBlratéeaof tge sublimativontabringt Agends eisposed pal ¥esibetrate metal
resin having specified nolecular weight and gl ass
plateglirdetly arabpengh artesetchat layeavharprimsi Myasce and
re-sublimation property in a |lamnated netal plate are
i npr obente fle cleaa suattingrenaioly tconatmhethpanbssthing polyester resin
rinting nmethod using either the |[am nated netal
gﬁﬁt@ specified c omtlechlsr ewkighitanmd tghasspétarsitionr tasnperature, the
wth the sublimation coloring agent during the clear
weathergresistange aud ee-sublimdtion prdperty &t edantihatesbmetal plate are
producing a pattern arbitrarily. Therefore, a col or
HRBrovgdttern can be arbitrarily printed on the coated
steel _plate or a pre-coated steel 15 plate in a
post - B¥ dc syblimatipn Heamsfen qitéerm pebyingl methedr vsirgg either the
eeds. However, the conventional netallic decorative
minateh wmetgl alateher whe iconted steed pdatepshe arattéras dnown with the
sufficient long-tine reliability. Even a netallic
-fe}ﬁi@w%@w ecoring agenthgluringitther nleaubtdating dfable outer film is
mnsfe red on a coated steel plate coated with
hdtratadet therepyp produciag 2 cpatteryanbitrazdyt e Ehorefoweye color and
the 20 re-transfer. Mreover, the coating is cracked
RAFtmeeady by arhityaaily pranted emshe peated stesd adaiengr aiprewoated steel
e thernosetting resin is used. Especially, when the

th
hlatesin 2 posicrerats, padihgmeethod paacrespond tevariges aseds.

However, the conventional metallic decorative plate having a sublimation
transfer pattern has not sufficient long-time reliability. Even a metallic
decorative plate having a pattern sublimated and transferred on a coated steel

plate coated with thermosetting polyester resin cannot perfectly solve the

‘re-transfer. Moreover, the coating is cracked by pressing or bending in the

- post-processing since the thermosetting resin is used.

Especially, when the metallic decorative plate is used in a refrigerator
door having a heat-insulation property, temperature rises to 60°C or higher
when manufacturing a urethane foaming insulating panel unitarily, so that a
re-sublimation phenomenon occurs and the sublimation transfer pattern
becomes blurred. Moreover, when the metallic -;.'decorative plate is used in a

refrigerator door and a memo pad or the like is attached to the door with a



door having a heat-insul ation property, tenperature
rises to 60C or higher when manufacturing a urethane
foam ng insulating panel unitarily, so that a 25
re-sublimati on phenonenon occurs and the sublinmation
transfer pattern becones blurred. Mreover, when the
netal lic decorative plate if used in a refrigerator
door and a nmeno pad or the Tike is attached to the
door with a 5 magnet or the like, a coloring agent is
mgrated by re-sublimation. As a result, it is
maghdtfor dhe tike,n ¢alopng agentisanigritod byrrd- q@b{mmtmnon a
conventional treated steel plate of an article that is
expos edrédnlQritOigt dficalt a9 MRechos fabRNGoldrBad PAMMYon a
OF THE INVENTION A metal |ic decorative plate having a
conyabiiomelttreated stokplate phianarticlefthahis exposedmt or owé of iacwom
y have an outer filmresin |layer disposed on the
for Hﬂtnnﬁiate surface via an outer film adhering |ayer.
The outer filmresin layer may be forned of |ight

SUMMMWOE'EHBE@VENHHOMl ch glass transition
tenperature is not lower than a tenperature at which

a Rt R oP A | P[h@e ?1%9}1{&5 SubAHR WP £S5 P p\%é‘l‘hhof the

the pattern and 1s fower a tenperature at
preddné insedtionmaiayhaeeladr on@r Flemtredia layendigiosed.onthe metal

sublimation coloring agent may be infiltrated into at
plategwistacernda ah euter slmeadlidring layieer The outgrefilmndsioutayer may
be for rgﬂ&fgf gﬂtctlrgégrg}tg%lgarggﬁ %£ gfh%'\% %@Ctg%gqaﬁg@ %%Fgglr'ar%ure s
not AR Hor, 3 Perf@larde HE UARS, BPSRUHGE (ARHDe Bl e

Subﬁﬁ’laf’é% wubmrr the n%atfé‘maand & 10WeF A a RnifRIHRE rwre&h the

nmet hod of the tallic decorative plate of the
subkmatipheccdotingiagent $s hassfdreed. o Isublingatsére poloriy agent may

superinposing a |lam nated netal plate on a transfer
be lpﬁlmteslh@é@ at slgasasorta:ofc‘ﬁhmgut@n fdun adhgringriayes iand ater film
rrlljnz%ted nmet al (g) te into.contact
resin layer, there y Tforming a colored pattern. The metallic decorative plate
may be applied and suitable to a heat insulating panel using resin foam, and
the heat insulating panel is applied and suitable to an outer wall of a
refrigerator. A manufacturing method of the metallic decorative plate of the

- example embodiments has the following steps:

(A) superimposing a laminated metal plate on a transfer print sheet
S0 as to bring an outer film resin layer of the laminated metal plate into contact
with a surface including a colored pattern of the transfer print sheet, the outer
film resin layer being adhered to a first surface via an outer film adhering layer
in the laminated metal plate, and the transfer print sheet having a surface

provided with the colored pattern with the sublimation coloring agent; and

(B) heating and crimping the outer film resin layer and the surface
including the colored pattern brought into contact with each other at a

temperature for making the temperature of the outer film resin layer higher



with a surface including a colored pattern of the
transfer print sheet, the outer filmresin |ayer
bei ng adhered to a first surface via an outer film
adhering layer in the am nated netal plate, and the
transfer print sheet havingga surface provided with
the colored pattern with the sublimation col oring
agent; and (B) heating and crinping the outer film
resin layer and the surface including the colored
pattern brought into -contact wth each other at a
t aﬁ@%rmﬁom@mmm@ the tenperature of the outer
filmresin layer higher 6 than glass transition
Thd suplenativh @oldiies agbht BRY thls Gl 1ﬁﬁ'lt‘9ﬁeﬁ§iﬁf5 alReast Bﬁ'é of the
be infiltrated into at | east one of the outer fil
outerefiim reayeiayerdandthootter fiith m]daﬂlnﬂrg hayerayéhen W&emetalhc
the netallic decorative plate is used for the heat
decprﬁm&apliamgl%w forithe heat msufa'tmg parsilnthcaywter filmyresian layer
f d of  a terlaJ H%\,/Ylnga | ass transition
may el ©fha gﬁ@ﬁerla% ing tde a&r@msétlaahﬁe@mame chigher
ess _ of f oam heat |.nsul ating rrater
thaf (RS At P Cin ArifiocESy of Hogmtie, 8l dicat Ssulating
matleﬁyifntl on, there is provided a netallic decorative
e vvith a sublimation transfer pattern conprising
a Eéstal plate; a first adhesive_ |ayer forned on a
fi

1acsgrdance ath r@eﬁrﬁteamec@l of ¢he sprgsent| inyention, there is
prowide gomeraflth KECREGTE lare With 4 REDRRHOR dRaBF{FS pattern
compfibii a #RENIS it ARENIR 15 fog, FRE st Sirfacg, af the

met@lNSlated @nfliar %ghtaﬁlﬁk@sﬁhl‘fﬁn 'fﬁytefesIrPL_a@f TornéP rtﬁ@ ﬁrfst surface

pattern, | ass transition te rature o I rst

of thesnetal pyﬂe viis tho firktoaditesivealayar, twhmimtamﬂ)lwh@ﬂi@l tbhring
sublinmation coloring agent re-sublimates to blur the

agelﬁdﬁtl@ﬁhrzﬁﬁ@l inte atdemst ongand the dsprasin layer whdrtbe firkeadhesive

layel dB ol ecctipred he i daduelsss (RO, (Gagwire of the firs
resih M4§& i Rot tlBWe? th¥n 2 temperature where the sublimation coloring

agent re-sublimates to blur the pattern and is lower than a temperature where

the sublimation coloring agent is transferred.

In accordance with a second aspect of the present invention, there is
provided a heat insulating panel comprising: the metallic decorative plate
with a sublimation transfer pattern of the above; an inner surface member
disposed on a second surface side facing a first surface of the metal plate and
foaming thermal-insulating material foamed and filled into a space formed of

the metallic decorative plate and the inner surface member.

In accordance with a third aspect of the present invention, there is

provided an outer wall for a refrigerator, wherein the outer wall is formed of the



provi ded a heat insulating panel conprising: the
netallic decorative plate wth a sublinmation transfer
pattern of the above; an inner surface nenber

di sposed on a second surface side facing a first
surface of the nmetal plateggnd foam ng

thermal -insulating material foanmed and filled into a
space formed of the netallic decorative plate and the
i nner surface nenber. In accordance with a third
aspect of the present invention, there is provided an

heap #hQilaMBg Ipahel off thefabb9e! HeOmetaMie rc@h&a&ihg Ig%kbf%ﬂﬁ'd front

is formed of the 6a heat insulating pane
surfabe v, theheefrigeratdri andether amiey essupfageemkarteg forfosontpart of a
surface of the refrigerator, and the inner surface
storgggeeny by the refipgaratosf a  storage roomin the
refrigerator. In accordance with a fourth aspect of
t hén pacesedence nwétht & ofourthhnespedt sof ieoprekedt dnvention, there is
manuf acturing method of a netallic decorative plate
proviggpra snamactpangsmethadnpbsi metallicadeaeaatéve phatal cqnpising:

BRSPS s SO ik B o
il S P B TR M P

contdte WitBns fsarfaRei provedReiwitll e cbidred pateh Wakes ddlidgation
Fplled to a first surface of the ['am nated net al

a
colgring sgantafahe itransfeadirintishget, dye firgndsiyl lagsr beingrepipliedrto a
. tenperature thereof being not | ower than a tenperature
firsgpunfpce pf she daminated matabplaieivig adjesitadheriagblayenesd glass
tq. bl th t d_bei I th .
tan B e RnB S e ¥ S B ahvhich o
sublif@ eé&l%ﬁhg%nﬁ (rg)suﬁfﬁﬁéétgg 18 uF{HenB{atﬁ(gmgo 4 befrd lower

resin iayer e surtac i ncl udi ng ore

tharpatté@perdvirughivhiol heCRIMBEAOM thIRRENS4MEE tHahsSdredd; and
A) while the tenperature of the first resin layer i's

(B)hhghting hamd gkaigsp tng@ntli¢ i fimst teamirr davere andt bieef susface
. r&%i n_|ayer, wherein the sublimation coloring agent is
inclpging theaiolaradpaitern hrought sie wmtagiovithreachraibenin sippr(A)
whifd'thd Pe%f)érra LtlreagP file ﬁgstl T layer is higher than glass transition
temperature of the first resin layer, wherein the sublimation coloring agent is

infiltrated into at least one of the first resin layer and the first adhering layer.

In accordance with a fifth aspect of the present invention, there is
provided a manufacturing method of a heat insulating panel comprising:
manufacturing the metallic decorative plate of the above; (D) disposing an inner
surface member on a second surface side facing the first surface of the
laminated metal plate having the colored pattern; (E) injecting foaming resin
into a space formed of the laminated metal plate and the inner surface
member; and (F) forming a foaming insulating material by foaming the
foaming resin in the space and integrating the laminated metal plate and the

foaming insulating material, wherein the manufacturing method of the heat



In accordance with a fifth aspect of the present
invention, there is provided a manufacturing nethod
of a heat insulating panel conprising: manufacturing
the nmetallic decorative plate of the above; (D)

di sposing an inner surface menber on a second surface
side facing the first surfgge of the |am nated netal
pl ate having the colored pattern; (E) injecting

foam ng resin into a space forned of the | am nated
netal plate and the inner surface nenber; and (F)
forn1ng a foam ng insulating material by foamng the

R RE L R A A —
temggfa%feal f Vi‘é@ﬁle'ﬁrxtrnlli'ﬁ a AEUELAE mfﬂ' di]s hI%H& h&ah a

Msul at ng pane I'sfi'és one o W ng

tem?@ﬁﬁuht @6 Svhich)the! ffs ﬂebﬁﬂﬁdﬂdrqg hedasd ¢h %tép" EFPhind &S dwer
ormng the first resin layer is higher than a

thart emq:mpa:tanum toowhidhcthet fimest t¢sin layearss hehtedein step IﬁBau;t&mﬂ (2)a
in step el@gnﬂfslower than ,a tenperature to whic
tempﬁl@t‘ﬁliert@tw theifperesin 1ansane bentedsnater o) lsdﬁa/e(ﬂ}arathe
to_whic r st resmlayer i s heated
glassFPRREY ool 6F che ki G755 cransiton
tepperature of the first resin |aye I n accordance
wi Hh agcardange awplce dxth pepgiteas 3 .m@sﬁnt. ’éWCntlﬁ@r dherg is

profR B AaR G pE P lioRs. SFeatirouterr vl VRE e dpirigeritor
h .
compEERle?, IFuBAEL e " Tndal KRoplithve MIAETRT, I, 1BBes, (O

proc%s§1hgﬁﬁe MAmirndied MeteY pdd hatidl theeolsded [Biterth hto 4 Khape of
di sposi ng an i nner surface nenber on a second surface

the eutde wadlcforghe¢ hefrigerator; S ¥ disposing he ihner satfade me¢mber on

plate on the outer wall; and_(J) injecting foam ng
a sepead surtacs Hds daeings thenfirst Striang of the damigated angfal plate on

Y
wallR R LT b TR BRabar () O LRRR OB Hulhg materal
by foRinivgd the foaming resin in the space and integrating the outer surface
plate and the foaming insulating inaterial, wherein the manufacturing method
of the outer wall satisfies one of the following conditions: (1) glass transition
temperature of resin forming the first resin layer is higher than a
temperature to which the first resin layer is heated in step (K) and is lower
than a temperature to which the first resin layer is heated in step (B); and 2)a
temperature to which the first resin layer is heated in step (K) is lower than

the glass transition temperature of the first resin layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a metallic decorative plate having a

sublimation transfer pattern in accordance with a first exemplary embodiment




of the outer wall satisfies one of the foll ow ng
conditions: (1) glass transition tenperature of resin
formng the first resin layer is higher than a
tenperature to which the first resin |ayer is heated
in step (K) and is lower than a tenperature to which
the first resin layer is hgated in step (B); and (2) a
tenperature to which the first resin |layer is heated
in step (K) is lower than the glass transition

enperature of the first resin layer. BRI EF

OftgaEg%ﬁFWgﬁn'THE DRAWNGS Fig. 1 is a sectional view

of a netallic_decorative plate having a sublinmation

t r &ngf2s pacctomal ivievaof orlaarinatedi mﬂagpfa'te ssed femtbie angtallic

enbodi ment i:;p of the present invention. Fig. 2 is a
decaaéive piie ofFvlof a | aminated metal plate used for the

netallic decorative plate of Fig. 1. Fig. 3 is a

seflig.dhéd a yeativmh e ghawsh@akstsckeidadtgteast thbdaminated metal

| am nat ed net al late and a transfer print sheet in a
plate uinidi artransier prind §ge¢t wr » seskimiation dransfiemprocesd ithacderdance

.First exenplary enbodi nent of the present invention.

withefhy tigst ﬁéempgafu@é@hocgm of HisPregeHlAVEBHOR i ng

met hods of the nmetallic decorative plate and a heat

| nFig.a isngppeuesk chisitowing mandactdaingemeiiddstdfahe metallic

first exenplary enbodi nent of the present invention.
deceragivesplate andec heahimisuldting phnel nsingnitiinsicaiordahcst with the

of the transfer print. sheet and the |am nated netal
firstxgmplary embodimenitafdhe presest veddonce used for

manufacturing the netallic decorative plate in

acEig. dahce sadtidhal Meewishdlving sannkall¢desriedifds ttrafsféhsrint

present invention. Fig. 6 is a sectional view show ng
sheat mtdathe labhenateal hictali plgteday a sablindtlon tranbfer devicnused for

transfer device is operated to crinp a driving chanber
mangfaetusingothe metahiacdeesrativeuplaée iohaadasdanee Fvyh the first

exemplary embodiment of the present invention,

Fig. 6 is a sectional view showing a state where a lifting device of the
sublimation transfer device is operated to crimp a driving chamber onto a lower

surface of an upper chamber of Fig. 5.

Fig. 7 is a sectional view showing a crimped state of the transfer print



10

15

20

Fig. 7 is a sectional view showng a crinped state of

the transfer print 7 sheet and the | am nated net al

plate by deconpression by operating a vacuum punp of

the sublimation transfer device of Fig. 5. Fig. 8 is

an .assenbl i ng perspective view showi ng a configuration

state of a heat insulating panel by conbining the

bt meidaite lansieacsdiicts! plaas %fvad&oﬁfpre@sibﬂ T opeihfiag & vacuum
menber in accordance with the Tirst exenplary

gniragiofthé sablimbbi@nptiessst deviveof Fgn.5.Fig. 9 is a

sectional view showi ng an urethane foam ng process of

the Hdgt Siiwaulasbmplipgnelspartiecaedaloering tahednfiguration state of
first exenplary enbodi nent of the present invention.
HOhéatginshilating panelchy ooabinihgwhe hewt igetallsd dedoealtitd plate and an
of the lamnated netal plate and the transfer print

sheet surfaca rhembap inewberdante avishbilenfitdtoskentplans eaibodiment of
process in accordance with a second exenpl ary
shbopdésmrttineéntidre present invention. Fig. 11 is a

sectional view showi ng a stacked state of the

| ami ndtigd9 netakectidhad|vdew snovihgea navthsaie frdningspeetss of the
in a sublimtion transfer process in accordance with
adeahinsilatingpaaeclircatroddareetwish thedipt esemnpldmnenmiodiment of the
Fig. 12 is a schematic sectional view show ng a heat

presgmt ngventbmess  after sublimation transfer in

accordance with a fourth exenpl ary enbodi ment of the

pr eseHig.ilvgrm sestionabvieigsharBnigs: stackbe stitte of sheldmnmited metal
view showi ng a heat treating process after

plate | aed ithe traasffrepring sheebrdans ebaukiup mdmbethin a sublimation

ex%ggl ary enbodi nent of the present invention.

BEDAIArEPr PESTRI RRICON a@Re PREEERREDOENBORINEINTS abotliment of the
metal decorative plate having a sublimation transfer

presest inventioaat

Fig. 11 is a sectional view showing a stacked state of the laminated metal
plate and the transfer print sheet in a sublimation transfer process in
accordance with a third exemplary embodiment of the present invention.

Fig. 12 is a schematic sectional view showing a heat treating process
after sublimation transfer in accordance with a fourth exemplary embodiment
‘of the present invention.

Fig. 13 is a schematic sectional view showing a heat treating process

after sublimation transfer in accordance with a fifth exemplary embodiment of

the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A metal decorative plate having a sublimation transfer pattern, a heat

~insulating panel using it, and a refrigerator door formed of the heat insulating

panel of exemplary embddimeni:s of the present invention are described with
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i nsul ating panel using it, and a refrigerator door

formed of the heat insulating panel of exenplary

enbodi ments of the present invegption are described

with 8 reference to the followi ng drawi ngs. In each

enbodi nent, elenents simlar to the previous

enbodi nent are denoted with the sane reference

neetidrense tambe folhevtesdraviinicensipbatihesthodir@b®ntcderdétts similar to

omtted. 5 FI RST EXEMPLARY EMBODI MENT Fig. 1 is a

sidet prevalusvemodfmentnata dbhetedewithatlie/ eampl ateferbavd M@ingbers, and

sublimation transfer pattern in accordance with the _

ftibesteseviptiphaof/thosaebahemistarefoniimedpr esent i nventi on.

Fig. 2 is a sectional viewof a lamnated netal plate

used for the netallic decorative plate. Fig. 3 is a

sectional view 10 showi ng a stacked state of the

| RSB EEEMEPLARY EMBOINMENT ansfer print sheet in a

sublimation transfer process. In netallic decorative

pl at e Hiperleiimad t eactional erewdof a ametallic odedoiraidve | @bt )having a

1 having a sublimtion transfer pattern, colored

pablisrationh etrainsfefrt grattera t By n4dcotddnan titnsfler firstntexemplary

sheet_ (hereinafter "sheet") 2 is sublimted and ‘

emhedimentaf the paesenttinventioml ikafds @hesctional view oflblaminated

"plate”) 3. Plate 3 sequentially has substrate

mfiak plate| wsedr forsdwometaldiceddcomtivy plate. OFig. 3 is a sectional view

internedi ate thernoplastic resin |ayer (second resin

rhywing a gtackgdstate ofithedamdnited matalrplate asd aduthesfey print sheet

| ayer) 11, ink layer 12, and outer filmresin |ayer

1 iar shblimaitien) ixpmsfer1pregesa fhometellid decorsiive plate (hereinafter

metal plate 8. 20 In netal plate 8, plated |layers 5

Epferrsd t0 @st leroratave ete’)s Ur having of sublimatiqn atamsfer pattern,

basis material (hereinafter "basis material") 4 forned

elozedspaidern &P%t’ﬁ@lﬂf%rc‘m%t%n’f)elﬁ out frengter\pamizshegt dhereinafter

zinc. Chemcal treated |layers 6 and 6A are forned on

bl 2 igyahlimatedand trgnsleryed Horlaminatas metal plate (hereinafter

‘cﬂliti;,rust paint layer 7 is fornmed of epoxy resin on '
F@efl?i)c%rl treated | ayer 6A. Filmlike opaque

Plate 3 sequentially has substrate adhesive layer (second adhesive layer)
9, intermediéte thermoplastic resin layer (second resin layer) 10, outer film
adhesive layer (first adhesive layer) 11, ink layer 12, and outer film resin layer
(first resin layer) 13 on a front surface side of metal plate 8.

In metal plate 8, plated layers 5 and 5A are formed on both surfaces of
metal plate basis material (hereinafter “basis material”) 4 formed of a steel
plate by composite electro-galvanizing of zinc. Chemical treated layers 6 and
6A are formed on plated layers 5 and 5A by phosphoric acid, and anti-rust paint
layer 7 is formed of epoxy resin on chemical treated layer 6A. Film-like opaque
second resin layer 10 made of vinyl chioride resin via second adhesive layer 9 is
laminated on chemical treated layer 6 on a first surface side. |

First resin layer 13 is laminated on second resin layer 10 via first
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25 second resin layer 10 made of vinyl chloride resin

via second adhesive layer 9 is |amnated on chem cal

treated layer 6 on a first surfjgace side. First resin

| ayer 13 is | am nated on second resin layer 10 via

first 9 adhesive layer 11 and ink |layer 12. First

adhesive layer 11 is formed of hot nelt film of
sathespeeldyeoid! ymdinkdbhyesli@r Fasi adabsivellhyeg 1pak fbrmed of hot
of 114C. First resin layer 13 is fornmed of

tmeli sfplas exfitsadnratednedpotentr foolyesedr pediyeithwdtiag point of 114°C.
terepht hal ate, nanely pol yester resin having gl ass
tHiestsiesimolayee dfds donmed of tranégfraandrarysslaténifilny obpolyethylene
35% In other word, first resin layer 13 is in a |ight
ttexepdiithslsite mamatye polebtdrnedsimhavt o glaxg Bgesition temperature of
(hereinafter "coloring agent") 14 is infiltrated into

fidf Standesiystalbipdy df335%nkIh aylesy &ard,affubt friesist 198 dSi iwdn a light
| ayer 11. Coloring agent 14 is transferred from sheet
2rangnpksive sgatiey a sublimation transfer process 10 of

at tachi nﬂ plate 3 firmy to sheet 2 and heating and

cr i npBublimiagion dedoting mgett (hereinaferf oolvethg dgerd”)pht is infiltrated

- having no pattern 15, ink layer 12 or a coloring

infpelirssfresmadanersbd,omk ltaysirnil, syned first bdhesivedayer 111 nColoring
t he present enbodi ment, plated |ayers 5 and 5A are
agergokkls twangferted omf ghwet 200 pletead bplaaswblBnatihe iraefer process
treated layers 6 and 6A are further disposed 15 on
ol %ﬁtédnna;éa@ 8 famlysa, sheatl 2zand heating paidnerimpirey theni.s Pattern
di sposed on the second surface side. This structure is
tedvthes foraped. mdnow inagt haing newimtteron1sf inkdbayer a2 ewea coloring

late 1, but is not absolutely necessary. A

prpEeRagverigcepnd mesindayerctdbringveolorate 1 of the

present enbodi nent and a manufacturing nethod of
met allmj Gedexesent prboduaent, platesdt lagropameld 54re disposed on both
(hereinafter "panel") 20 using decorative plate 1 are
elacer sbanatal elar chemirad trontpd layersdtand dnara further disposed
shomﬁqg t he manuf acturing methods of decorative plate

on plstedlavers drng by andraavtrustepaiotilasent 7 isrdigposd en ghe second
surface side. This structure is required for improving rust prevention of
decorative plate 1, but is not absolutely necessary.

A manufacturing method of decorative pléte 1 of the present embodiment
and a manufacturing method of metallic decorative heat-insulating panel
(hereinafter “panel”) 20 using decorative plate 1 are described hereinafter.

" Fig. 4 is a process chart showing the maﬁufacturiﬁg methods of
decorative plate 1 and panel 20 of the .present embodiment. Fig. 5 is a
sectional view showing an installed state of sheet 2 énd plate 3 in sublimation

transfer device 17 in accordance with the present. embodiment. Fig. 6 is a

_-sectional view showing a pressed and crimped state of the same in sublimation

‘transfer device 17. Tig. 7 is a sectional view showing a decompressed state in

“. sublimation transfer device 17. '-Fig. 8 is a perspective view showing a
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sectional view showing an installed state of sheet 2
and plate 3 in sublimation transfer device 17 in
accordance with the present empgdinment. Fig. 6 is a 25
sectional view showing a pressed and crinped state of
the sane in sublimation transfer device 17. Fig. 7 is
a sectional view show ng a deconpressed state in
sobibined i on tongagéerstdey icfehdnt dbédrati®el flafe 1 and inner surface
per spective view showing a 10 conbi ned and engaged
sheimdep8heRig. daearatctivhabtidteoflpaat 2030 e iede€ 19
menber 18. Fig. 9 is a sectional view of panel 20 in
ur et hdtiest] ig d Fustiprobfing prdcédsS{A Ri0ddsN BPs A8BSISploe of basis
process) of a steel plate of basis material 4, plated
inayteren] 5, alatddAlagees Hoan@ & 0ard Foimed chaksth QWrfaces by composite
conposite 5 electro-gal vanizing of zinc, and chem cal
eleetitoeghlvaying 6f aind, SAd ahendiedreshred 10péR & Hhfll BEsrdYormed on
phosphoric acid. Next, in an adhering process (B
botic easfaced by athosphericedidat N&tteinopl adhdéng @ebéess (B process) of
| ayer, second resin |layer 10 of opaque pol yvinyl
ehl miterieediave rthepmopldtiadisasn Viaytgysscold iRdin dhy@n 10 of opaque
acrylic adhesive is applied to a first surface side
pblywitydichpiridech8vingGebondadhddies langri9 sedsHf @S acrylic adhesive is
process) of an outer filmresin layer, first resin
hppyléed tBa iisstappifacckside of amtabplaeésBn | ayer 10 t hrough
first adhesive layer 11 having ink layer 12 to
manuf bcawadhptingep®cas €hprotess) dfiagy oter Kikin raayeiaye?, first resin
is previously netallically finished. First adhesive
Jasigerl3lis apphed tedseobndatesielayerf L0 rihobuglatfirstitsglhesive layer 11
copol yner pol yester resin having nelting point of
havigg inB layersi2 te siantfagameifate 3 fasrshotvmin Figrs pdnkrayer 12 is
filmof polyethylene terephthalate, nanely polyester
previoushameiglligedlysfinishedi t Font adhpsvatayer bf i¥ 4@nsetof hot melt
crystallinity of 35% In a pattern printing process (D

i ssatupdtedi gopolympatpdyesttsAesin davimg imeltialg poirh of 114°C,
by coloring agent 14 is printed on transfer paper 21
Hizstrgstmldayer 1328 fremedof fransparémr Shy ofpolyfescylent tgrephthalate,
sheet 2.
namely polyester resin having glass transition temperature of 74°C and

crystallinity of 35%.

In a pattern printing process (D process) of Fig. 4, pattern 15A of an
original form by coloring agent 14 is printed on transfer paper 21 using an ink
Jet printer, thereby manufacturing sheet 2. |

In sublimation transfer device 17 for producing decorative plate 1 shown
in Fig. 5 to Fig. 7, lifting device 23 is fixed to base disk 22, and upper chamber
25 is fixed to base disk 22 via guide pins 24 on four sides. Upper chamber 25
has decompressing chamber 27 having built-in heater 26 as a heating source.
The inside of decompi'essing chamber 27 is decompressed by vacuum pump 28
via decompressing pipe“29‘and decompression regulating valve 30.

Lifting device 23 1s connected to driving chamber 31 'liﬁable along guide
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In sublimation transfer device 17 for producing

decorative plate 1 shown in Fig. 5to Fig. 7, lifting

device 23 is fixed to base dis 122, and upper chamber

25 is fixed to base disk 22 via guide pins 24 on four

si des. Upper chanber 25 has deconpressi ng chanber 27

having built-in heater 26 as a heating source. 25 The

i piak det. ofDHREANBARS Blan@fce VHERET 38 7isl sBHRANR! 885488 Rhamber 31.
vacuum punp 28 via deconpressing pipe 29 and

deieipprebeet 038 ragdb abf Maayv-abyistadlt: pblytbiraflubR¥ed81d® or silicon
is connected to driving chanber 31 liftable al ong

gubber 1d lajd 68 2R RN AVBHNdrY P@rfhEARS t@In OIS $84s08 B2 S Packing 34
installed in driving chanber 31. Crinp sheet 33 nade

aitadee of -podgiestahiorp@ihylehs afdbber Grekilbe NRbber 34 |di§ded on the
rubber is laid on the entire inner surface of transfer
vasaeperdgheasitrngsfedvedwDR2 Of

pol yt etraf |l uoro- et hyl ene rubber or silicon rubber is

di spoSednsferthgsel532Waer b /lvaRhe forveird ARns! @FawiagsSehide 35 via
32. Transfer vessel 32 can be drawn forward al ong

bearingg36ui da G dirawnbe@te g B@nsker bssellr3pNlostedt @urface heat
of transfer vessel 32, |ower surface heat resistant

stmetiang lsheet (eitaaftes eedet)) B7hheivigntr-permeability, sheet 2, plate 3,
air-permeability, sheet 2, plate 3, and upper surface
hedtuppesissirfate lea¢etsibtiertaihpat (lesrelsdfent “she@B) 38 are sequentially
sequentially 10 installed on crinp sheet 33 in
inshaldédon vessp shéd. 3Dhacrapsfes siesgel@Panber 27 has

decogBr ession hole 39 communicating wth transfer
vessele@inprebsigkhzmber 24/0hes rdacnimpatssign diold 30hédvmmunicating
outside air. As crinp sheet 33, a soft elastic
withetranbferragesal 32 anoblenkoralvd 40 lcokan thizh tihg with dhie edtside air.
by co-pol ymerizing sulfur or 2,3-dichlorol, 3-butadi ene

to sifh$ comp sheetudhear soff elmte-mabdés] miade wif rnbbéreoy the like that
chl oroprene can be enpl oyed. Heat transfer is

sepeaiueddi by eomadymetizing subfur enp & itlichdorod 3-butagliene to silicon
than 150C, so that silicon rubber or fluoro-rubber

wdbbeng Thiagh-vubber,r buiydt anbleer, scldopemicat | yan phefeampliyed. Heat

transfer is repeated intermittently at a temperature not lower than 150°C, so
that silicon rubber or fluoro-rubber having high heat resistance is especially
preferable.

When a pattern is transferred or printed oﬁ plate 3 with sublimation dye
using sublimation transfer device 17, air between plate 3 and sheet 2 does not
escape because plate 3 has no air permeability. Water vapor coming from
moisture contained in sheet 2 is apt to rétain between plate 3 and sheet 2. The
residual air or residual moisture causes concentration irregularity in pattern 15
to be added to plate 3. Therefore, sandwiching plate 3 and sheet 2 between
air-permeable sh_ee't 37 and sheet 38 improves the contacting state.

As sheets 37 and 38, cotton cloth, polyester cloth, heat resistant felt made’

- of aromatic polyamide fiber, or silicon ‘rubber 3ponge mat or fluororubber
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When a pattern is transferred or printed on plate 3

Wi th sublimtion dye 20 using sublimtion transfer

device 17, air between plate 3;4nd sheet 2 does not

escape because plate 3 has no air perneability. Water

vapor coming from noisture contained in sheet 2 is

apt to retain between plate 3 and sheet 2. The
rpshgtlahafiwitBrcoh€isiudual hdlbs Shlee 8fedOSIRNRLS H7 @Ad 38 are
irregularity in pattern 15 to be added to plate 3.
Prefeehblyem sslanstvnelbéigl -t Bas hant rediseincd e13®ENor Adsher and
ai r-perneabl e sheet 37 and sheet 38 inproves the
capilpeédtogessinadltp oAt tbeloTbndidssdén. cotton cloth,

pol yester cloth, heat resistant felt nmade of aromatic

pol yad geinidmigtatedrsteel plaed iy elppldyednangeubiina®ed transfer article
fluororubber 12 sponge mat with conti nuous hol es can

e thapiresear. exbbatitend 7 hewdv&s nat enlptled eteabblatsdade «fo stainless
material that has heat resistance at 150C or higher

atab] oeabihynumsilateemay rhesdraplyad aehakiremeaterial 4.

conpression. A priner-treated steel plate is enpl oyed

as a dsbliphtitteansmthisioe firgr tresinelayeri b3t pelypsesendsin, especially
enbodi nent; however, not only the steel plate but also
pvbiebhydese tatepblthalateatasin nismpdtatagilyaygldeteeimpieyecimbpreferable.
basis material 4. As light transmtting first resin

Finpé redid, lapet 8smey heemiade ofspeni thdtyeagilyl yadshy lceloeing agent 14
terephthal ate resin, is nost easily selected in grade
mgrgiedfieombsleet ZFat at suldehatibayteansfdr whye Berdnbaedlpfpasses it at
resin that easily passes coloring agent 14 10 m grated
fionmak liempepatatre aors GBPC naat ilowet.r als foshet imerdanaesiar dlhere glass
passes it at normal tenperature or 70C or lower. In
pehsitioptetperaduia isvierte IRWBEsand caystallinty ieBPcoai¥ as simply
is 70 to 120C and crystallinity is 20 to 50%is sinply
yesguiaded. It is preferable that first resin |ayer 13

does not extremely soften at 15 heating tenperature

of 15 isoprefeabde that rinst fresint lager VB eloekinait extreinely soften at
layer 13 is made sinply of polyethyl ene terephthal ate
kgating {ersperatnes pH15Q be 2007 ¢€ iatq transfer time. When first resin layer

13 is made simply of polyethylene terephthalate of polyester resin, the melting
point is about 250°C and hence a significant problem does not arise. Further,
when resin into which polyethylene naphthalate is melted and blended is
e_mployed, heat resistance and glaSS transition temperature further increase.
When first resin layer 13 .is formed of such a material, surface gloss of plate 3 is
suppressed from decreasing after a print pattern is thermally transferred.

As sheet 2, a sheet on which coIorihg agent 14 is printed and applied by
gravure printing, offset printing, or screen printing is employed. For small lot

printing, sublimation dye can be pi'inted and applied by an electro-photographic

-method wusing computer graphics requiring no plate-making process, an
_electrostatic recording method, an ink jet method, or a thermal transfer method.

- 'The sublimation dye is transferred by sublimation or volatilization when being
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poi nt is about 250C and hence a significant problem

does not arise. Further, when resin into which

pol yet hyl ene naphthal ate is mehged and bl ended is

enpl oyed, heat resistance and glass transition

tenperature further increase. 20 When first resin

layer 13 is fornmed of such a material, surface gl oss

oheqtkd! eDaspessedsdppeasis ad f §omopheliAant Aeriahti®é, @ anthraquinone
print pattern is thermally transferred. As sheet 2, a
steétatre, Whiagh dgestufi ROs1EEHIT ebdplbged)foinéatnpled Conventional dye
applied by gravure printing, offset printing, or

sededefor publitnan®n Bestniehayfed or Bablisiidn trahsfepdriviting can be used
sublimati on dye can be printed and applied by an

edspetinty phichagrlapid. c 25 nmet hod usi ng conput er graphics

requi ring no plate-nmaking process, an electrostatic

r ecor dingnatetriaddof &imst mdhiesivenkiyleedl1,0ts@ dfheh n&@drylic-resin-based
transfer nmethod. The sublimation dye is transferred

dheabvei rextcelentoriny olvedfterizat | gisthede bei Ragrefedable for certainly
heat ed. Di spersed dye such as a qui nopht hal one

denstrainiug, codoriag tdgeadul 4 apmingethiroagh virstoresiz dayer 13 at high
dyestuff is suitably enployed, for exanple.

Compentvgaabf dye0°Gised fler sbbiniatdn otramefdr tpracsker Saturated
or sublimation transfer printing can be used

espelyingir| polyesteouesin having ndeltimet poindl ofol 00 tos180°C sufficiently
adhesi ve layer 11, use of an acrylic-resin-based

Sosizimngs sboituﬁlh@mgdm i atuhe risngptiesil st Mate oinly hot melt film of
preferable for certainly constraining coloring agent
satwratecheppolirmeg holviester neeisi haviageneligapoint gfi114°C but also that
tenperature of 170C in the sublimtion transfer

peavesmeltSxg peiat of 140%p ohy berenpoloyedt er resi n havi ng

mel ting point of 100 to 180C sufficiently 10

const The ntublieaiden niyaangient pro¢esin dBi praspss)nisl desdribesh hgreinafter
hot melt filmof saturated copolynmer polyester resin

wakh referesice ita dtigob e Fig. 71 Mramsforatesselidfats dramw, sheet 37, sheet 2,
nelting point of 140C can be enpl oyed. The sublinmation

pladn ¥ andpgheet S8 41 sacked §¢q1u@tm]£c o weimhesherth 881 end transfer
wth reference to Fig. 5 to Fig. 7. Transfer vessel 32

vessglk 32 installed gy drivireg chamber 31.

Lifting device 23 is then operated, and drivirig chamber 31 is lifted up

 until packing 34 is crimped to the lower surface of upper chamber 25 as shown

in Fig. 6.
Vacuum pump 28 is then operated and decompression regulating valve
30 is opened. Transfer vessel 32 is sealed by upper chamber 25 and crimp

sheet 83 by lifting up of driving chamber 31, and the inside of transfer vessel 32

-is decompressed through decompressing pipe 29 and decompression hole 39.

By decompression to about 0.05 MPa, crimp sheet 33 is pulled to the lower

.sui‘face of upper chamber 25. The stacked sheet 37; sheet 2, plate 3, and sheet

| - 38 are crimped by force of crimp sheet 33 as shown in Fig. 7.

When the inside of tranSfér vessel 32 is heated to 150 to 200°C by heater



10

15

20

25

15 plate 3, and sheet 38 are stacked sequentially on

crinp sheet 33, and transfer vessel 32 is installed

on driving chanber 31. Liftingjglevice 23 is then

operated, and driving chanber 31 is |ifted up until

packing 34 is crinped to the | ower surface of upper

chanber 25 as shown in Fig. 6. 20 Vacuum punp 28 is

t36ein apeimped statd fedeap2essd phateey) Woddrimg agahy @4 of@attern 15A
i s opened. Transfer vessel 32 is seal ed by upper
qhramiedronXheatn @ sublimmrtesheet 33 by lifting up of

driving chanber 31, and the inside of transfer vessel

32 i Vhecohpheating is becfoghedan ahprestichgtdtepf sh8eta dnd plate 3
deconpression hole 39. By deconpression to about 0.05
Bashwvi ip Bigedt, Riblinsating |cetbrimy tigent ddeimBtrases fimwefirst resin
of upper chanber 25. The stacked sheet 37, sheet 2,

plyparel Bin ahdesheethe 3Rickness direpidon. byPdivene 16fis ¢cramgerred to not
sheet 33 as shown in Fig. 7. Wien the inside of

onbn §frstr rasds deyer323isuthalsb dakt lny@b A 2t and 06t Iadheenvediayer 11 by
14 26 in a crinped state of sheet 2 and plate 3,

tofilbrdtion efyoloridglagéntpd.t ern 15A printed on sheet 2
sublimates. When the heating is perforned in the

cont atn the aublinfativheangfeantopisat(E Brocass) sfiabout sisFignutes, the
7, sublimating coloring agent 14 infiltrates into

inside of ¢berchagnbery exayl Bei kel at €.02 MPa Her tinitéddness minute, the
direction. Pattern 15 is transferred to not only first
pressHre mast ba dneneased $o 0.0k MBy by devommuressipntregulating valve 30
adhesive layer 11 by infiltration of col oring agent

- for therenshing five npinpitesn (T fadhepionde sempieted bedare first adhesive

about six mnutes, the inside of the chanber may be
leypr 1dtamgl eccondarepist laysirt iGreashesofifening pointe or higher. When the
ressure may be increased to 0.08 MPa by deconpression
&@@Eﬂréﬂuf@g inapees3to feotemperastseivageeifoe syblimadon transfer, the
Thus, adhesion is conpl eted before first adhesive .
sublepation sransfecisreroneaied withent applyng-reairedeprasgure or higher.
oi nts or hjgher. When the
urface smoothness is therefore kept. The transfer rate and clarity of a
sublmation transfer phenomenon are determined based on the temperature,
time, and the distance between a transferred matter and coloring agent 14, but

are not affected by the pressure.
When a heating and crimping process has a primary crimping process

and a secondary crimping process, it is preferable to perform heating and

crimping while the pressure in the secondary crimping process is lower than

that in the primary crimping process. In other words, at a time when first
adhesive layer 11 and second resin layer 10 are not yet softened by heating,

first resin layer 13 is tightly attached to the surface including pattern 15A.

: The pressure is then decreased with increment in temperature. Thus, a cloth

_ trace of sheet 2 or a backup member does not remain.

" In the E process, it is preferablé that a stainleSS'steel-made spacer (not
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tenperature increases to a tenperature range for
sublimation transfer, the sublimation transfer is
pronoted w t hout appl ying requ'%ed pressure or higher.
15 Surface snoothness is therefdre kept. The transfer
rate and clarity of a sublimation transfer phenonenon
are determ ned based on the tenperature, tine, and

tsREwsh) %h@ﬂ?g?s%&\ﬁﬁﬁllﬁtﬁ% g@@ggg&@ﬁ% €ha 15&1 %ée %&d around

agent 14, but are not a e pressur

pliveat tdprARAL BFPERt BBATERSRES P th Y witH #RERE surface of
process 20 and a secondary crinpirg process, It is
PlekeBabpet GrRRET HRARAL! NGuBRI th&t tHP! I8 Woktién tdteplate 3 is
pressure in the secondary crinping process 1S |ower

bhédsedtfdoérilmd SRt HRA Yrobinl BRI PHPIRSE prbfrudel8tom the end
words, at a tine when first adhesive layer 11 and

?Gﬁ@cﬁdtcﬁgﬁmg@%%aﬂé}m@fe not yet softened by heating,
irst resin llayer 13 is tightly attached to the

sur f ate the plrobind Gobsidiflent, 18t réBinMR§ePN18SS %:18nd® of R&In having
decreased with increnent in tenperature. Thus, a cloth

glaas etrahsitivge terdp&atard ¥ KUY OYRITRE lied 0@S a NAfbbe® Bhfbic region at
In the E process, it is preferable that a

37660 eAs-ilie abmPRILIETRAGE bolyPRérid Btrigdtavd)is aMbAthous and has
substantially the sane thickness as that of plate 3 is

- dxtiremalyouiithy §iarbs shd Ardnesinlayeli 1IBisHReb pdds tbR#Fng agent 14

directly contacting with an end surface of plate 3.

tHae ppaerinps ey endlscidai rspaty Byt hedt. t Bowebrp datulitedf copolymer
plate 3 is pressed to crinp sheet 33 and resin

- pafeseedediy wdhg pigltibgdeint 6D ML iLnskd & festtddiesive layer 11,

damage appearance. In the present enbodi nent, first

goetdiat thalfed cdldring dgnted ledvihgsi lovhervlagilagbtaasture is not passed
transition tenperature of 73C, and lies in a rubber

aldeinstraiagd by fatst adEO§ve Mydriils tenperature, a
pol ynmeric structure is anorphous and has extrenely

many Aftex tss Egndcdds; décoreprassiony@igulding valve 3MispAssed and leak
coloring agent 14 10 that is put into a nol ecul ar
vellet dOby dpeakd tdawewst aispressaie in copodfyreessel 32 to atmospheric
pressure, and lifting device 23 is operated to lift down driving chamber 31.
Cooling time is provided as required, decorative plate 1 having colored plate 3 is
extracted from transfer vessel 32.

When first resin layer 13 is cooled to glass transition temperature of 73°C
or lower, first resin layer 13 comes into a glass state and crystallization
progresses to crystallinity of 35%. In this state, polymer chains become dense
and hence coloring agent 14 cannot pass through the layer. First adhesive
layer 11 having nielting point of 114°C solidifies at that temperature, so that
coloring agent 14 is fixed completely.

- Since material having glass transition temperature of 70°C or higher is

-employed as first resin layer 13, re-sublimation hardly occurs at temperature

.. lower than _'7-0°=C. When first adhesive layer 11 having melting point of 100°C
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pol yester resin having nelting point of 114C is used

in first adhesive layer 11, so that nelted coloring

agent 14 having a | ow nol ecul aggstructure is not

passed and constrained by fi rs? adhesi ve | ayer 11.

After the E process, deconpression regulating valve 30

is closed and | eak 15 valve 40 is opened to return

airr highes sy reendplnyéd,afesémimgﬁgﬁl dodd hét @écﬁ@%ﬁhﬁﬂivﬁng temperature
pressure, and lifting device 23, is operated to lift
dawnge dr Whergtlehaidieihg Joint 9ABDNY dri MRhES, RivwaededdBssion of the
required, decorative plate 1 having colored plate 3 is

ety acdifficilt emd ¢aRsient vLeslekingZagdttery ht €8 siBSinAtion transfer
| ayer 13 is cooled to glass transition tenperature of

tidfie ZO0imwufficat., MThis! s Adhayes 1dgerc ATESs ipteferably made of
gl ass state and crystallization progresses to

anyteral | havihy wéltdipoint tHitsexikale a pahysRtushat Rehich coloring
become dense and hence col oring agent 14 cannot pass
theniidd tdsublametes to bihr aHbasitv@n hayelieslin BAYdferature range
nmelting point of 114C solidifies at that tenperature,
scherbdirst adhesivedapgellt had aidhebiveads< oriflicetlatiyy ifreases at lower
Since material having glass transition tenperature of
#0Gtallinkfyg he firsts resinplagyed 3as Howeter! eskarstialyeatibd, phenomenon
re-sublimation hardly occurs at tenperature | ower -

otvams 2GCbatiteNOTC mdterndhie cirypstalliniey id POPavi igworl dhdghe clarity
point of NOT 16 or higher is enployed, re-sublimation
efdzemelyt decsasesd to antlear rthe tsxihienstion @atteangeheibke crystallinity
the nelting point is 180C or higher, however, adhesion
BfoQ%her highanis difficult and constraint of coloring

agent 14 at the sublimation transfer tine is

i nsufThuas,ent reqiiices] phttesh eathdsi eesilpymovidedi $f necessary in the
preferably made of 5 material having nelting point

- pleaent eodmdémeant.espéhat ar eolatedvpattiern alaor bagirbityerily ptinted on

re-sublimates to blur the pattern and lies in a

Rlatep 8r andi platead hecombe aa avaidabladiiesdinletd ayen il b hess-produced
adhesj veness. The clarity increases at |ower

haye electtiealtappdfancer st resin layer 13. However, a

re-sublimati on phenonenon
In the F process, corner parts of a completed decorative plate 1 are cut.

In the G process, decorative plate 1 is bent.

In the H process, side caps 41 and 42 are engaged with inner surface
member 18 such as a door back as shown in Fig. 8, thereby forming space 45 of
which outer surface is first resin layer 13 surface of decorative plate 1. Inthe J
process, as shown in Fig. 9, the engaged product in the H pi‘ocess is disposed in

urethane jig 19 and urethane resin is injected into space 45, thereby providing

panel 20 as an integral foam of decorative plate 1 and inner surface member 18.

Here, in the urethane foaming process, foaming increases the

temperature to 60°C or higher. However, since first resin layer 13 is formed of

“resin _ﬁlm having glass transition :i:em_perature of 70°C or higher, the layer does

not .re-sﬁblimate and the pattern does not become blurred. Since resin having
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occurs at about 70C when the crystallinity is 20% or

| ower, and the clarity 10 extrenely decreases to

uncl ear the sublimation patterfiywhen the crystallinity

is 50% or higher. Thus, a required pattern can be

easily provided if necessary in the present

enbodi nent, so that a colored pattern can be

duiph torastallihipy 6 le@tploted,péddding dedt flahardybpsaesshasugh it to
avai |l abl e steel plate even in a mass-produced 15 hone
glrecdnti cokr shpdingnce. In the F process, corner parts

of a conpleted decorative plate 1 are cut. In the G

pr oce$rcotietershty @ aflthe @rdsdrf daeiidimlent 16 Grithdd 6CF19%6 3 having
side caps 41 and 42 are engaged with inner surface
dighberastnisting fast aredtolajaac k3 alisgdednon RhEi @etdl, plate 8 surface
thereby form ng space 45 of 20 which outer surface is
thratghr fmt ndheyee 1hFes dif abheaflagse omaitiore tathpéatiire bfithe resin
the J process, as shown in Fig. 9, the engaged product
forming fitsprexindsyérsl@lispoiskavarrthanrthe anmeratnréStanbich coloring
urethane resin is injected into space 45, thereby

pgenti 14 nersublimale2th hhurgratiertretf ahdfio dowef thiet thatdmperature at
plate 1 and inner surface nenber 18. Here, in the

wihathh evleribgangenty) 1dr wolrransfefmmalyi (ploving ezens 1he infikrated into at
tenperature to 60C or higher. However, since first

least ané af st feodin lapemdd apid firstsidhebiventalyaviligtogfoasspattern 15,
transition tenperature of 70C or higher, the |ayer

Hows fingit resins lagtarndBeismmdadéechanaterial dofesvinoh gleentransition
blurred. Since resin having 17 high crystallinity is
Eppaypbae tollowenghagethe 4npmerdtyrepat sebichhcologimg tigent 14 is
to gérevent col or shadi ng. Decorative plate 1 of the _
prosenede madtimedd tan fhe teansférrpd aioe fidsthaesinglayer 13 and first
light-transmtting first resin |ayer 13 disposed on

- adhesies layepl Aty SinerihpesingShest 3 vgtplate 8 andohiddimating coloring

| ayer 11. The glass transition tenperature of the
agedtddforming first resin layer 13 is not |ower than

the tenperature at_ which col oring ) ) .
Temperature achieved in the urethane foaming process or in a living

environment is generally lower than 70°C, so that coloring agent 14 does not

.re-sub]imate when the glass transition temperature of first resin layer 13 is

70°C or higher. Since the glass transition temperature of first resin layer 13 is
not lower than the temperature at which coloring agent 14 re-sublimates to blur
pattern 15, long-time weather resistance and heat resistance are kept.
C.oloring agent 14 is transferred af: 150 to 200°C, so that the glass fransition
temperature of first resin layer 13 is preferably 120°C or lower.

An ultraviolet absorber may be mixed fo first resin layer 13. When the

‘ultraviolet absorber is mixed into first resin layer 13, the ultraviolet absorber

can increase weather resistance of sublimation transfer ink (pattern 15 by
coloring agent 14) that has relatively low weather resistance.

In decorative plate 1 of the present embodiment, first resin layer 13 is
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agent 14 re-sublimates to blur pattern 15 and is | ower

than the tenperature at which coloring agent 14 is
transferred. Col ori ng agent 141%3 infiltrated into at

| east one of first resin layer 13 and first adhesive

| ayer 11 to formpattern 15. 10 Since first resin

| ayer 13 is nade of material of which glass transition

tformed af poBbester RWET filian Udhes halhaesdkbtistic AF poliiester resin having
coloring agent 14 is transferred, pattern 1£ can be

td ansd@ttedliss firdslitiogStempavetrel 3aaddl did Shoderate crystallinity
adhesi ve layer 11 by superinposing sheet 2 on plate 3
dncreadd sulslinmAtios Ak Did B0 prauety ahd subprdRepes-aublimation. As the
achi eved in the urethane foam ng process or in a

Ipolyraster evvh dmygnlydthyliaretsabptHa05Rr rdshidis éploged. In such a
that col oring agent 14 does not re-sublinmate when the
gtnssutd, dhsiglaantrahaspimtampeituld f&dion &8 ehsilpyet al 30 to 120°C,
is 70C or higher. Since the glass transition

tamdp emdtierste ofcristaflinitesiia leaydy kdldcted.not Awelie t palyethylene
the tenperature at which coloring agent 14

terephbhalatd essing tekin 1R2Vipatdrgstallibity | ostgreennB0We anide50% at a
resi stance and heat resistance are kept. Coloring

dgyaperatdre ot iawst ehapdlat uding tem@RBGiresof tibatrative plate 1 and
glass transition tenperature of first resin layer 13

lvear thiaer thiel tgnii20@ure dtowieich cAloring ageritdl4ete-suslnbérs to blur the
may be mixed to first resin |ayer 13. Wen the

phtienviisl empdpsol beln i thisi comfigunaiion, bsgh reyistallinjtyr makes the
13, the ultraviol et absorber 25 can increase weat her
msd¢adanstzucturs Wehisersol that re snblisratiokafenthesublifatipn transfer
coloring agent 14) that has relatively |ow weat her
meyippressed. |1 n decorative plate 1 of the present

enbodi nent, first resin layer 13 is 18 forned of

pol yeBiret resiyi layer | 1 musy g forotesr ef neatitonied Him of polyethylene
pol yester resin havin a noderate glass transition
teaaplihwdatce resing emaTxm? nwiidr ameltedy gnigrd | milion.  Thanks to this
i ncreases sublimation transfer property and suppresses

‘ atipmt appeavancehéilyrs| posh exs meessurki mmrk occurring at the
pol.yethyl ene terephthal ate resin is enployed. In such
gpblimation transfer time is not conspicuous, a wall surface such as grain

having no gloss (brightness) can be easily formed of decorative plate 1 provided
by sublimation transfer.

As the polyester resin film, melted and blended resin of polyethylene
terephthalate resin and polyethylene naphthalate resin may be employed. In
this case, the glass transition temperature of first resin layer 13 can be easily

confrolled in response to mixing ratio of the pdlyethylene terephthalate resin

having glass transition temperature of about 75°C to the polyethylene
‘naphthalate resin having glass transition temperature of about 121°C. The
polyethylene haphthalate resin has higher heat resistance than that of the

polyethylene terephthalate resin, so that the heat resistance of first resin layer

13 increases. Therefore, reduction of surface brightness after the sublimation
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- pabymahipnetren

5 structure, the glass transition tenperature region

is easily set at 80 to 120C, and noderate

crystallinity is easily selecteg. As the polyethylene

terephthalate resin, resin having crystallinity

bet ween 20% and 50% at a tenperature not |ower than

the using tenperature of decorative plate 1 and | ower

tthansfeh @roep ey aipprestd, whi GlppeataidengafdtMepl dufficient.

re-sublimates to blur the 10 pattern is enployed. In

this QR gudtabiad maPi@hnGkyd tatd Rst XdAGKEs iy 11. Decorative

nol ecul ar structure dense, so that re-sublimtion

gflaer 1theviaybhiched stmctiRNEAe excéBerfURIRS5REb ahilllsikh degree of

resin layer 13 may be forned of mat-toned fil m of

Hededenh pff eRecridred et hahdtcanr bs iapplibd &d sihdithrn®iodedts of a panel

mcro silica. Thanks to this 15 configuration,

appledidned 4 aiallunetarind bf assypt@addtcher K occurring at

the sublimtion transfer tinme is not conspicuous, a

wal | dnrdeactsreqiiatst of tidprdsant 8BabOAIGERS $irst adhesive layer 11 is

(brightness) can be easily fornmed of decorative plate

foyme iofl sd tutaged ebpolymter qrolyetos fresin Wevihbemphtinge pbart of 100 to

resin film nelted and bl ended resin of polyethyl ene

280t@r ephehdirst edhesive laye pdldoet mdtepeel neptitchtdmperature in the

resin may be enployed. In this case, the gl ass

uretheine foantingyeoetssr@ pfocksg)sdr ireai wstad\léving Ieagrerbture range.

easily controlled in response to mxing ratio of the

Potsy etdhelsireelayer dihsoftdrat Bear she méliirigngoiglt abering heating in the

transition terrEerat ure of about 75C to the
steairotass dife prewiss), s vigeapitys sloes not pass coloring

transition tenperature of about 121C. The 25

peintel 4 donsiaanmpicldraiaagentebd, rardbsuppirgbees resatblimation.

resi stance than that of the polyethyl ene

t er ephn Hatarative pdate, 1 sbthehpresene eirdwmdiment, sieaond redin layer 10 is

first resin layer 13 increases. Therefore, reduction

&ispesad hetavasni et fivst suafaceroftmetad yatenBtaindnfik® adhesive layer 11.

transfer process is suppressed, and appearance state

Pecopdpresimflayey & tprovtes| flexdbdityako whyt idecotative plate 1 is easily

first adhesjve layer 11. Decorative '

bent or pressed, and can be post-processed.

In decorative plate 1 of the present embodiment, polyvinyl chloride resin
film or polypropylene resin film is employed as second resin layer 10.

Employing the flexible polyvinyl chloride resin film or polypropylene resin film

- as second resin layer 10 moderates irregularity of metal plate 8 and extremely

improves pressing property and bending property of decorative plate 1.
As second resin layer 10, polyethylene terephthalate resin film may be
employed. The polyethylene terephthalate resin film has relatively high heat

resistance, so that appearance of decorative plate 1 is kept stable and pressing

property, bending property, and adhesiveness are improved.

In decorative plate 1 of the present embodiment, colored ink layer 12 is

diqused between first adhesive layer 11 and first resin layer 13. Ink layer 12
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plate 1 having such a structure has excell ent

appearance and hi gh degree of freedom of exterior

design, and can be applied to gjmlar products of a

panel 5 material and a wall material of a system

kitchen. In decorative plate 1 of the present

enbodi nent, first adhesive layer 11 is forned of

saversafied zﬁﬂmivsenhﬁrep(lllymtiﬁg ihesfftidR VAP ab®hdd A8d base color is
point of 100 to 180C. Such first adhesive |ayer 11
dhesgedtinpied latert1t therger aioviding thé eubligitien €ransfer pattern
foam ng process (J process) or in a usual living

tvabip enattion, depidefeelifig Firid headiwidn/ prdprysr 11 softens

near the nelting point during heating in the

subl i ieatanstlasimef remeb 20odthe ([regmtcanbydintas has decorative plate
vi scosity, does not pass coloring agent 14,
donstaraiurfaceahembey 18ghspostd onatihed seoppd easfase side of metal plate 8,
re-sublimation. In decorative plate 1 of the present
anbodiretimine sfeoridgr ehermhhitsuldiing s matesinbs edUbethamen foaming
the first surface of netal plate 8 and first adhesive
theraallinsulatinSemserial esfilled agky spdteptofirdes] of decorative plate 1
flexibility, so that decorative plate 1 is easily

podtinper punrfacedjeraber §8mudefopnsid. priagemsd @0, ks first resin layer 13
decorative plate 1 of the present enbodi nent,

- disposdchyin the diitist esuraden of frnétal oplape| 8§ pris pfitst nedhesiven layer: 11,

filmis enployed as second resin |ayer 10. Enpl oyi ng
mageipbhpping glolsy tramditioh| tenimeatesi of 70 1tm 1R0°C is employed. In
pol ypropyl ene resin film 20 as second resin |ayer 10

ohbgeruewds, ithe cigmparatyreoto mehigh ftsatresih daebreXd risnkgated in the
I mproves pressing property and bending property of

wetbang ifoamingtnrogessAls nveanthare glasd tapewsitioy temperature of the
pol yet hyl ene terephthalate resin filmmay be

eRp byrsaingTiiest gesipelayer dide Therghrd advanewhesifirst résm layer 13 is
has relativelg hi gh heat resistance, so that

haated tanbeubfOYetwthe J\nrogisas thelsublikepon srasfer patdern does not
pressing 25 property, bending property, and
raaedinyelee sy celor nghtasting o polde ovigrative sl dhe innef wall of the
the present enbodi ment, colored ink layer 12 is

wethanane deeswaehodcurst adhesi ve |ayer 11 and first

resin layer 13. |nk [ayer 12 20 ) )
A refrigerator door of the present embodiment has panel 20, decorative

plate 1 forms the front surface of the refrigerator, and inner surface member 18
forms a part of the storage room in the refrigerator cooled by refrigeration cycle.

A door having such a structure can respond to individual request for various

‘colors and patterns. Even when a memo pad or the like is attached to the

surface of the door, color migration does not occur, and discoloration or fading is
extremely suppressed in usual ]iving environment.

Urethane is employed as the foaming thermal-insulating material in the

_present embodiment; however, resin foam such as phenol foam or styrene foam

may be employed. In this case, the achieved temperature in the foaming

process varies, so that material having the corresponding glass transition
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covers first adhesive layer 11 having insufficient

appearance and base color is changed in ink |ayer 12,

t hereby providing the sublimtion transfer pattern

with variation, depth feeling, and new design

property. Heat insulating panel 20 of the present

enbodi nent has decorative plate 5 1, inner surface
reefRratile & sRPIGEL DA FCAALGONE 1ol ace side of metal

plate 8, and urethane foam ng thermal -insul ating

mat er ifHe. dédoettiae g)lﬁﬁb?lli@ APplib@ o MHe- +dTBidefd o Hoor in the present
material is filled into space 45 forned of decorative

RinsilidiengnBowevar, ther daefativPbite LBag ik hoped tol the outer wall
panel 20, as first resin layer 13 disposed on the

fsuthtassthid Aoat Par@tvihew sakkdBgvidretabletcorgihesinedt or the like is
layer 11, 10 material having glass transition

desoeedt ure of 70 to 120C is enployed. In other

words, the tenperature to which first resin layer 13

Is heated in the wurethane foam ng process is |ower

than glass transition tenperature of the resin

SHOEOND EXFERMPLARY BMPODIMENMer ef ore, even when

first resin layer 13 is heated to about 60Cin the J

pr oceFi. lOhe = ebdtiorlidewtstamdhgra gtacked stateas nbimikated metal
re-sublimate, and col or shading or color mgration to

plede iamden tramisfergfriht sheetrit habackupgmdagsriota salglimatibn transfer
refrigerator door of the present enbodi ment has panel
pOycesie oo raatordance | waith thef seavrdtdweniplany esmbddnendfoftthe present
refrigerator, and inner surface nenber 18 forns a
pwentioh. t he storage roomin the refrigerator cooled by
refrigeration cycle. 20 A door having such a structure

can rlmsgenmanvfactdiringimathodeofi e atetdldic deaviatinge plaoé of the present
and patterns. Even when a neno pad or the like is

exemaplacy enpodiment,ua fuchcoindhdingomattenoll 6A ofitgaméfeoprint sheet
does not occur, and discoloration or fading is

2 xithe hetkurs o beis 54 i supstisiposed ongudew fibmnresnt layer (first resin
Ur et hane is enployed as the foam ng thermal -i nsul ati ng

lagiew)r 13of lamipated2meatakbplate 3 ndwdlithentare Hoededrand esimped. An
foam such as phenol foamor styrene foam nay be

: plartior & kirsperhpattermds disposadeon thensarfuice of backup member

the foam ng .
50. Thus, three-dimensional delustering-type pattern 15 is formed on plate 3,

semi-gloss (semi-bright) type appearance is obtained, or three-dimensional part
such as a vertical stripe or a lateral stripe is easily formed. Providing such a
metallic decorative plate with a sublimation transfer pattern increases degrée
of freedom of design used when a metallic decorative plate similar to panel

‘material or wall material of a system kitchen is manufactured.

THIRD EXEMPLARY EMBODIMENT

Fig. 11 is a sectional view showing a stacked state of a laminated metal

. plate and a transfer print sheet in a sublimation transfer process In accordance

with the third exemplary embodiment of the present invention.
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process varies, so that material having the
correspondi ng glass transition 21 tenperature is

enpl oyed as the first resin laygr. The decorative
plate is applied to the refrigerator door in the
present enbodi nent; however, the decorative plate nmay
be applied to the outer wall such as the front pane

when dnshethaguivegaied hethodpah tmigflli®deddrativé btate 9f the present
di sposed. SECOND EXEMPLARY EMBODI MENT Fig. 10 is a

sgehipdasl embedinshianithsferspEak eledtt 51 Bapingartapuiladtedr a striped

"metal plate and a transfer print sheet via a backup

FRReh omitd ssiufilck M@ ehgilojddnDeter Hlo pssindager (first resin layer) 13
accordance with the second exenpl ary enbodi nent of the

Rf ¢smndated mieniliplate Bris tshgerimpisad o hnd coptdeoed ofitlathe surface
nmetallic decorative plate of the present exenplary

gntladingepattern 16Af eitghdat 1y cindothst 48y hedted aid crimped. Thus, a
transfer print sheet 2 with backup nenber 50 is

shper difpostshandduberidg-typer edored pueterfifisrdrmedsom plate 3. In
| ayer) 13 of lam nated netal plate 3, and they are
odadrewords) teanafme grindreheiet 5dghdsathepfuntictiom of backyypediember 50 of
pattern i s disposed on the surface of backup nmenber

fhe sttur] enthodémdintre ffhosathed alustiagengf thpeegatd embodiment is
15 is fornmed on plate 3, sem -gloss (sem -bright)
vyphucagpend anoeetaBicobe@iratide platet Witdea diulbimsa toova trguefer pattern
such as a vertical stripe or a lateral stripe is

i isyof fsemivglossH{sexnidirights e ar has methrebidemgasional part such as
‘plate with a sublinmation transfer pattern increases

dogrien! stfipé oeadaterad stigpé gom be edsilgh and staldy abitiiged.
decorative plate simlar to panel material or wall

material of a systemkitchen is manufactured. THI RD
EXEMPLARY EMBODI MENT 25 Fig. 11 is a sectional view

FRUiREY BXEMERAR ¥ IMBODIMEN®i nat ed netal plate

and a_transfer print sheet in a sublimation transfer,
proceBig. i12 & eoschematic sectional view showing a heat-treating process

after sublimation transfer in accordance with the fourth exemplary
embodiment of the present invention.

Decorative plate 1 employing an extremely-sharp bright film as outer
film resin layer (first resin layer) 13 is conveyed by first and second conveyers
52 and 53 with the surface having colored pattern 15 (first resin layer 13)
directed upward. In the conveying process, first resin layer 13 of laminated
metal plate 3 is previously heated by a heater of previously heating vessel 54
faced to conveyef 52. Heating roller 55 that is disposed between conveyer 52
and conveyer 53 and has an outer peripheral surface formed of a smooth metal
surface heats and crimps first resin lajrer. 13 of plate 3 at about 200°C for about

one minute. First resin layer 13 of plate 3 is then cooled by cold air sprayed

- from cooling nozzle 56A of cooling unit 56 faced to conveyer 53.

Ina manufactﬂring method of a metallic decorative plate of the present
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with the third exenplary enbodi nent of the present

invention. 22 In the manufacturing nethod of a

metal | ic decorative plate of the present exenplary

enbodi nent, transfer print sheet 51 having

irregularity or a striped pattern on its surface is

enpl oyed. Quter filmresin layer (first resin |ayer)
ldnboedinart) tiad @drambBblsiplrptiaight Slns ipemiplpeded favt asn layer 13.
contacted wth the surface 5 including pattern 15A of

dhieet rodin daybrt N8y iarspheiat gskedndnc andpeshtattuds with the surface
t hr ee-di nensi onal delustering-type colored pattern is
fiacheling rpgitatre 18A bh travidier prixitdshedtr @nsfigl they nire heated and
sheet 51 has the function of backup nenber 50 of the
sennped,e thatgbpeprintiligupattche ddvant plaee 08. t Hdterethadsublimation
enbodi nent is produced, and a netallic decorative '
gk ansfeniptbeeas, sfikst ivesin iyet ri3nsf derpaflyetraated tinddr 4 $emperature
of semi -gloss (sem-bright) type or has a

tamde dirde nenslitionl wheré sabdimationacolerinigc akest ecqlering agent) 14
| ateral stripe can be easily and stably obtai ned.

iRt iEXEVRL plRite BVEGES MENTeFuplinitel S In thihbrat-teating process,
sectional view show ng a heat-treating process 15

- &he extemhelyrsisirp rbitightmete rof | fiwsharsid dayes §8 tik rebherned to a state

fourth exenplary enbodi nent of the present invention.

befowe 4he vubhinatonitrengfeoprongsan extrenel y-sharp bri ght

filmas outer filmresin |ayer (first resin layer) 13

is coMVksmedirst résindayeind3sformed cbihve patremedp sharp baight film is

wth the surface having colored pattern 15 (first

Fap¢mimpgged aB) slx@td2r endedeapadhrand | erimpedc dhee pkirgmely-sharp
rocess, first resin layer 13 of lamnnated netal )

'Erlshén®8i of girelineainl Jayerailéddesreasereat Bincef fiyptevdsouslayer 13 is
heating vessel 54 faced to conveyer_ 52. Heating )

thamealls Sreaied yudeti theo terippeatiwe ansh tizey songtionamchere coloring
conveyer 53 and has an outer peripheral surface formnmed

agent ddopfiirating) inte platecd deest notanersublimsse f thes extremely-sharp
resin layer 13 of plate 3 at about 200C for about 25

brightnasst of fipst gesinelaver| 3§ eean deorepirned ® ithe tstate before the

cqQql ed by cold air sprayed ) )
sublimation transfer process. Therefore, decorative plate 1 having

extremely-sharp brightness is provided, and degree of freedom of design
increases when metallic decorative plate 1 similar to panel material and wall
material of a system kitchen is produced.

In the heat-treating process of the present embodiment, the heated
smooth metal surface is crimped to first resin layer 13 of plate 3. Since the
smooth metal surface to which coloring agent 14 is not sublimated or
transferred is crimped to first resin layer 13, coloring agent 14 as a transferred
object is suppressed from re-sublimating from first resin layer 13, and an
extremely sharp appearance without stripping is.obtained.

In the heat-treating process of the present embodiment, heated heating

roller 55 of which outer peripheral surface is the smooth metal surface is faced
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from cooling nozzle 56A of cooling unit 56 faced to

conveyer 53. In a manufacturing nethod of a netallic
decorative plate of the presenj, 23 enbodinent, the
extrenely-sharp bright filmis enployed as first resin

| ayer 13. First resin layer 13 is superinposed on and
contacted with the surface including pattern 15A of

tth &St AdsiRlaydr B)eeld ReataitrdlReYsRidlshant gbsadtdplate 3. Plate 3 is
crinped, thereby printing pattern 15 on plate 3. After
tthes Spobdsaat ilgn fhet raist ekwitiARESSsinki aStfl4esplatd,ayer that the
13 is thermally treated under a tenperature and tine
eebenidlprhwie Naigithkbidref ifat ¢obiar 1ayer ageef plerel ®rdangbe restored
agent) 14 infiltrating into plate 3 does not ,
eexiiebisively endleffidiBhtlyheat -treati ng process, the

extrenel y-sharp brightness of first resin layer 13 is
returned to a state before the sublimtion transfer

process. 10 When first resin layer 13 forned of the
FIFTEEREMPAUARY EMBODIMENE superi nposed on sheet

2 and heated and crinped, the extrenely-sharp

bri ghFiess3 a§ o isthémntisisectianal visdv ddwoweag es hedt-mating process
first resin layer 13 is thermally treated under the
téepeublitraticantranisfier inonaotdarcewhithetheofifihi exgmdgen embodiment
14 infiltrating into plate 3 does not re-sublimte,
phtheepateseneinyenhianp 15 bri ghtness of first resin |ayer

13 can be returned to the state before the

subl i Netalic tdemosdftive pplatesi. withr ef oswhlimetion attiassfer pattern
plate 1 having extrenely-sharp brightness is '
employieg areextrdmgheshafp bright! dimoas desémfilm inesmelayes (first resin
when netallic decorative plate 1 simlar to panel

layeer 131s comdreyied by resinemiade cohveyesyit withkihechefadeshaving colored
produced. 20 In the heat-treating process of the
patdeomtlSeffirstiinesmt Jayenel Nedirected supantd. mdinathe goerydng process,
is crinped to first resin layer 13 of plate 3. Since ]
fiteé resimpdayemdBaif minated toetahimdhte 8| 1 heatedgbntelatromagnetic
is not sublimated or transferred is crinped to first

nelsictioh dyeatingshy elpctonmpgregienndudtion heatingnatié G8edisposed on the
upstream side in the internal conveyance of conveyer 57. At this time, the
upper part of plate 3 is covered with heat insulating cover 59, so that plate 3 is
hardly cooled by ambient air and efficiently heated by electromagnetic
induction heating unit 58.

First resin layer 13 is then cooled by cold air sprayed from cooling nozzle
56A of cooling unit 56.

In the heat-treating process of the present embodiment, plate 3 is heated
by electromagnetic induction.  First resin layer 13 that is made of

thermoplastic resin and is bonded to the first surface side of metal plate 8 is

heated efficiently in a short time, so that the extremely-sharp brightness of first

resin layer 13 can be restored efficiently in a short time.

In a manufacturing process of metallic decorative plates in accordance
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object is suppressed fromre-sublimting fromfirst
resin layer 13, and an 25 extrenely sharp appearance
wi thout stripping is obtained.,ln the heat-treating
process of the present enbodi t, heated heating
roller 55 of which outer peripheral surface is the
snmooth nmetal surface is faced 24 to first resin |ayer

Je&ith and heatingdelken y@ltnlt?%dﬁﬁ{éj?&r TRe & at € gleaof panel

Plate 3 Is thus press e roller mnt out usin

 Thakril ajfea s%%téxﬂakltﬁﬂ& )éi; rlgﬁ&lt%%gegrﬁ%ggﬁﬁ% Blyer of a

first resin I"'ayer 13 of p ate 3 "can store

'r@ﬁ %Eﬁ)‘rvﬁiry tABdg 3@5 Einc' ¥ 2 kbt Ea@%{?&f\ﬁ@( plate of which
Fig. I's a ematlc sectional view
%Bﬁé‘éﬁ%c@ ib e@hrdrkgply éiﬁnPe[roﬁ)eﬁt% Péﬁéleﬁlaﬁéitiﬁl GRLRPBystem kitchen

transfer in accordance wth I fth exenpl ary

e O ﬂi%@ﬁlfaéﬁlréche THES SRk ﬂe@r‘i&&%ﬂt@f‘ mck1 Yotk lixfited to a model
decorative plate 1 wth a sublTmation transfer pattern

Q8RNI i dtbRMRIYh&L Al @Eéﬂ%r&ﬁdr%ﬁ%h@ lész&@n{ kit@hen that
resin layer (first resin |ayer) 1s conveyed by

feeini dxtraAElyClRANENSF with tHd 4y stdif 1§ttheat@nay inade a8l oraed
pattern 15 (first resin layer 13) directed upward. In

the conveying process, first resin |layer 13 of
| am nated netal plate 3 is heated by el ectromagnetic

INDUSTRIARAPRBICABILITE! ectronmagnetic induction
heating unit 58 disposed on the upstreamside in the

i nt.erimnh womlky decsradive Glateweth & GubMimAthdrs tidn¥r pdttern of the
upper part of plate 3 is covered with heat insulating

pieent SAverditod,hat sulblaheted], | vanbfeidy £00!M@dnty patikeMtdoes not
air and efficiently heat ed by el ectromagnetic

rergliibdihate ket itoghewy in58n dfbthhhet foa@sing payRes 1¢r 1B a living
then cooled by cold air sprayed from cooling nozzle

tetfperhtweotdn®, wnidt wbdther resistance and heat resistance are kept for a
long time. Therefore, urethane foaming insulating material is filled into a

space formed of the metallic decorative plate and an inner surface member, and

the metallic decorative plate can be applied to a refrigerator door or the like

- forming the front surface of the refrigerator.
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In the heat-treating process of the present

enbodi nent, plate 3 is heated by electromagnetic

i nduction. First resin layer 13,that is nade of

t hernmopl astic resin and is bonded to the first surface

side of netal plate 8 is 25 heated efficiently in a

short tine, so that the extrenely-sharp brightness of

first resin layer 13 can bgrsmm@ ed efficiently in a

short tinme. In a manufacturing process of netallic
decorative plates in accordance 25 wth the first to

fifth exenplary enbodi nents, based on a sanple of

panel 1.t eﬁémm@fdeeo@xﬁteerplgﬂet GVER A NRlbliBaBBACHARyr pattern
by a prospective buyer of a refrigerator for the

syaipeieiket chen, a netallic decorative plate of which
appearance is remarkably simlar to the panel nateri al

of the sy;shﬁﬁall@lhﬁd;en 5 can be manufactured. Thus, the
refrigerator nodel is not Iimted to a nodel

dedi cat ed: fifsttddhesivetigpekiobalRebn B rstair@ide @ahatRétal plate; and
for the systemkitchen that is in extrenely harnony

Wit h t he ashyghitetrakiinihane Sa resinRager fRmdi@i the first surface of the
| NDUSTRI AL APPLI CABILITY 10 In a netallic decorative
phettbplaitt iatisuditdtrmibesivetlagansf er pattern of the

present invention, a sublimted, transferred, and

printed pelidreirn does not re-sublimte due to heat in

an urethane foam ng process or in a living

t enper at ur e a sulganation cokeiteagartskihflestedrididhatleast one of the
resi stance are kept for a long tine. Therefore,
firgtieaielayenandghe fast adhesiverktyeritalforns afdoldred patternaand

15 space fornmed of the, netallic decorative plate and

an i nner surlassctranaibon, teanpkrathse ofbtlad firdt wenoistdr\ie not lower
plate can be applied to a refrigerator door or the

thaea teoperatpre vehdredie siblinaation tolohimgr afenitgersatbdimates to blur
26 CLAIMS 1. Anetallic decorative plate with a

‘thebpattarn emd isalesfear theat etemperature where the sublimation coloring

agent is transferred.

2. The metallic decorative plate according to claim 1,
wherein the first resin layer has crystallinity of at least 20% and at
most 50% at a temperature not lower than a using temperature of the metallic
decorative plate and lower than thé temperature at which the coloring agent

re-sublimates to blur the pattern.

3. The metallic decorative plate according to claim 1,

wherein the glass transition temperature of the first resin layer is at

least '70°-C and at most 120°C,

4, :The metallic decorative plate according to claim 1,
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conprising: 5 a netal plate; a first adhesive |ayer
formed on a first surface of the netal plate; and a
light transmtting first resinghbayer formed on the
first surface of the netal plate via the first
adhesive layer, wherein 10 a sublimation coloring
agent is infiltrated into at |east one of the first
resin | aywheesid thbérél resin dhesoneaihayarult@vidémbsorber.
colored pattern, and glass transition tenperature of
the first resin layer is not lower than a tenperature
where the sublimtion coloring agent re-sublimtes to
bl ur §.Héhemetalio dacwrativelpdaksr adchading tbeigier it ur e

where the sublimation coloring 15 agent is

t r ansf er reHerein théBrstatealn layedde foratddvef ppéliester resin film.
according to claiml1l, wherein the first resin | ayer

has crystallinity of at |east 20% and at nobst 50% at
a tenperature not |ower than a using tenperature of

t he ned. dthei metadlic decwative péate! adcerding to olasdm 5,han t he
tenperature at which the coloring agent re

- subl i matvekenein bthe phlyeptert eresin 3filfihasndbmhed c of polyethylene
decorative plate according to claim1l, wherein the
gexephthalateredion tenperature of the first resin |ayer
is at 25 least 70C and at nost 120C. 4. The netallic
decorative plate according to claim1l, 27 wherein the
first resin layer contains_an ultraviolet absorber. 5.

The ndt Abeiree ecorataveplate ascouding tyclaond, ai m 1,

wherein the first resin layer is forned of a pol yester

resin fi Wherem the polyester resin film is made of mat-toned polyethylene

terephthalate resin into which micro silica is melted and mixed.

8. The metallic decorative plate according to claim 5,
‘wherein the polyester resin film is made of melted and blended resin

of polyethylene terephthalate resin and polyethylene naphthalate resin.

9. The metallic decorative plate according to claim 5, wherein,
- the glass transition temperature of the polyester resin film is at least
70°C and at most 120°C, and
crystallinity of the polyester resin film at a temperéture of 70 to
120°C is at least 20% and at most 50%. |

10. The metallic decorative plate according to claim 1,

‘wherein the first resin layer includes pearl material.

11. The metallic decorative plate according to claim 1,
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6. The nmetallic decorative plate according to claimb5,
wherein the polyester resin filmis forned of
pol yet hyl ene terephthal ate re§{3n. 10 7. The netallic
decorative plate according to claim5, wherein the
pol yester resin filmis made of mat-toned pol yet hyl ene
terephthalate resin into which mcro silicais nelted
and m xedwh8reifihaeltiicapdine of ebofiabi vesiplayear @ceeddhngmperature
to claim5, 15 wherein the polyester resin filmis
reldehodh thel seldimatiohl cebuttxl Bgenire-ehibliwlayet tyybRirethe pattern and
terephthal ate resin and pol yethyl ene naphthal ate
rlessiin. a &mjdre toet widgeow heeahatfinse aghasiee dneedisnglHegiveness.
claimb5, wherein, the glass transition tenperature of
the polyester resin filmis at |least 20 70C and at
nmost 120C, and crystallinity of the polyester resin
fil m d2. Theenpilt dewrativd pldte act@@ing so elaitedst 20%
and at nost 50% 10. The netallic decorative plate
accor di ngvheretth athm fjrst 2fesielmgien ishemhide sof reasirated copolymer
ayer includes pearl material. 11. The netallic
é@smri resirpbiwbidcmelting goint islaaiemyieragre ofeerleast 100°C and at
mel ti ng 50| nt of the first resin |ayer exceeds a
dB8fUre at which the sublimation col oring agent
re- subllrmtes to blur the pattern and lies in a
tenperature range where the first adhesive | ayer has
adhesi veness. 5 12. The netallic decorative plate
accor d8n§he metrlioderorativeplite actnrding tg clagwi by fiizsper comprising
is made of saturated copol yner polyester resin of
aseeendwgsin lnyesdiehveen tge matpbplate and dhe 4irst adbesiv@bager.
and at nost 180C. 10 13. The nmetal lic decorative
pl ate according to claim11, further conprising

14. The metallic decorative plate according to claim 13,
wherein the second resin layer is made of one of vinyl chloride resin

film and polypropylene resin film.
15. The metallic decorative plate according to claim 13,
wherein the second resin layer is made of polyethylene terephthalate

resin film.

16. The metallic decorative plate according to claim 1, further comprising

~a colored ink layer between the first adhesive layer and the first resin layer.

17. A heat insulating panel comprising:

the metallic decorative plate with a sublimation transfer pattern

according to claim 1;

an inner surface member disposed on a second surface side facing a
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a second resin | ayeENISWRETS ddaer e ARTRCEES4and t he

first adhesive layer. 14. The netallic decorative

pl ate according to claim 13, wherein the second resin

| ayer is made of one of vinyl egbloride resin 15 film

and pol ypropylene resin film 15. The netallic

decorative plate according to claim 13, wherein the

second resin layer is made of pol yethyl ene

tiarsé shrfaae of de metilplatd; mnd20 16. The netal lic

decorative plate according to claim1, further

conpri si nigamang éhermal-induliting mbleriad doamed 4nd $iled into a space
adhesive layer and the first resin layer. 17. A heat

ifasmped of the petadlic deaprativiernjateoand the mpieal surface member.
decorative plate wth a sublimtion transfer pattern
according to claim1l1, an inner surface nenber disposed

on a second surface side facing a AMENDVENTS under PCT

ARTI Ci8 .34 29 . finreutexwalhn afefrigerater.avbeteane; and

foam ng thermal -insulating material foamed and filled )
into a spheeutenwalll inffoxrhed mftthiel hentdimsulating @apiehtagcording to
an the inner surface nmenber. 5 18, An outer wall for
glatgr}l.gerat or, wherein the outer wall is forned of

t he heat jnsulatjng panel according to claim17, the

netal lic th%e&tamw%ecgmﬂe platedorang pdvantawrfagecofshe ppiigerator,
refrigerator, and 10 the inner surface nenber fornms a

Paft of a storage roomin the refrigerator.

the inner surface member forms a part of a storage room in the

refrigerator.

19, A manufacturing method of a metallic decorative plate comprising:
(A) superimposing a laminated metal plate on a transfer print sheet
0 as to bring a light transmitting first resin layer of the laminated metal plate
into contact with a surface provided with a colored pattern with a sublimation
coloring agent of the transfer print sheet, the first resin layer being applied to a

first surface of the laminated metal plate via a first adhering layer and glass

transition temperature thereof being not lower than a temperature at which a

sublimation réoloring agent re-sublimates to blur the pattern and being lower
than a. tempexature at which the sublimation coloring agent is transferred; and
(B) heating and ‘crimping the first resin layer and the surface
including the colored pattern brought into contact with each other in step (A)
while the temperature of the first resin layer is higher than glass transition
temperature of the first resin layer , |
wherein the sublimation coloring agent is infiltrated into at least one

of the first resin layer and the first adhering '1ayélr.‘ |
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19. A manufacturing nethod of a netallic decorative

pl ate conprising: (A) superinposing a | am nated netal

plate on a transfer print sheeg 15 so as to bring a

light transmitting first resin ?ayer of the | am nated

metal plate into contact with a surface provided with

a colored pattern with a sublimation col oring agent

of the transfer print sheet, the first resin | ayer

being applied to a first surface of the. |am nated

met al 20l dhe mbAutcturifk M TEhb MM Efal RO He&lradi%e plate according
transition tenperature thereof being not |ower than a
tterhemal Y rvehédeishi ch a 20 sublimation col ori ng agent
re-sublimates to blur the pattern and being | owner

than a t enpesm(A), ehabutacs Mdiginsublel BRIt D atRraik Rbperimposed
agent is transferred; and (B) heating and crinping

ohethei fistt meeii Dayledyier amkhbem@mﬁe@qeaﬂiﬁgldﬂﬂi Mirkdfularity and a
col ored pattern brought into contact with each other
istripdcepaitédn omlai hiefddecthieesaiesad ure of the first resin

| ayer is higher than glass transition 25 tenperature

of the fim step éB),nHeagesfacariniedingt i 616t Phiten is crimped to
coloring agent is infiltrated into at |east one of
thefifstrssinrlagenby alie baakp tenbér. st adhering | ayer. 30

20. The manufacturing nethod of the netallic

decorative plate according to claim19, wherein in

step (A), the surface including the colored patternis

super Zhplsethartifacturhey fiethod vfehenmetykic ducosathacilape according
menber having one of irregularity and a striped

twealaisn ASpwharsinr f ace thereof, and in step (B), the

surface including the colored pattern is crinped to

the firsene ebimegulpeityand hesthipell ymttambir dispOsedlon Bheurface of
manuf acturing nmethod of the netallic decorative plate
thedonasfagpring sheai.m 19, wherein one of irregularity

and a striped pattern is disposed on a surface of

22. The manufacturing method of the metallic decorative plate according
to claim 19, further comprising
(C) thermally treating the first resin layer in a condition where the
sublimation coloring agent having infiltrated into the laminated metal plate
does not re-sublimate,
wherein the first resin layer includes a sharp bright film.
23. The manufacturing method of the metallic decorative plate according
to claim 22,
wherein a heated smooth metal surface is crimped to the first resin

layer in step (C).

24. The manufacturing method of the metall-_ic decorative plate according

to claim 22,
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the transfer print sheet. 15 22. The manufacturing

met hod of the netallic decorative plate according to
claim19, further conprising (aG’)l thermally treating

the first resin layer in a condition where the

sublimation coloring agent having infiltrated into the

| am nated netal plate does not re-sublinmte, 20

wher ei n t heféinst hegstlrollay of wihicH sles p@r1§>!h@f:£l &frfagﬂétls a smooth
film 23. The manufacturing nethod of the netal .
dectalairfaepk fhedatcthedfing rsin My ,thé\ﬂ@hﬁhz&ea metal plate is
heat ed snooth netal surface is crinped to the first

rredled andayressddushgphé €plle?n 4p (The nanuf act uring

met hod of the netallic decorative plate according to
claim?22, 31 wherein a heated roller of which outer

peri pheral surface is a snooth netal surface is faced

to th&s hetmasafacthrygmetind éftthel meiaié decoratiab plate according
plate is rolled and pressed using the roller in step
('303)31&151% The manufacturing nethod of the netallic
decorative plate according to claim22, wherein the

| ani nat edvheseah thealeenimtbd amethibylatb eict heamgnby i €lectromagnetic
induction in step (C). 10 26. A manufacturing net hod
sductivanin $tapCht i ng panel conprising: manufacturing

the netallic decorative plate according to claim19;

(D) disposing an inner surface nenber on a second

surface side facing the first surface of the |am nated

net al-2p) Ameamafachyingmathbdoéd heat iesulating panel comprising:

manufacturing the metallic decorative plate according to claim 19;

(D) disposing an inner surface member on a second surface side
facing the first surface of the laminated metal plate having the colored pattern;

(E) injecting foaming resin into a spéce formed of the laminated
metal plate and the inner surface member; and

(F) forming a foaming insulating material by foaming the foaming

resin in the space and integrating the laminated metal plate and the foaming

insulating material,
wherein t_he manufacturir;g method of the heat insulating panel
satisfies one of the following conditions: |
D 'glass transition temperature of resin forming the first resin
layer is higher than a temperature to which the first resin layer 1s heated in
step (F) and is 'ldwer than a temperature to which the ﬁrs._t resin layer is heated
in step (B); and |

(2) a temperature to which the first resin layer is heated in step

) (F) 18 Iower than the glass’ transmon temperature of the ﬁrst resin layer.
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(E) injecting foam ng resin into a space forned of the

lam nated 15 netal plate and the inner surface.

menber; and (F) forming a foangpg insulating material

by foam ng the foaming resin I'n the space and

integrating the lam nated netal plate and the foam ng
insulating material, wherein the manufacturing nethod

of thehéte masnifadtuniggp@arthod sPtitahbsf inRalaAne phnéingecording to
followi ng conditions: (1) glass transition tenperature
aflame&6n formng the first resin layer is higher than

a tenperature to which the first resin layer is heated

in step yhireindhe firkdyedintlafer eoritaimeFaaintBat osthhéthpeel at the
the first resin layer is heated in step (B); and 25
(t2mperaeopdn atay €)f softdncht héve dnd sfimpeising ihaxep (BB has viscosity,
heated in step (F) is lower than the glass transition
teevpenatnaiststhetshbdlitiatédn casiinglagyat. 32 27. The

manuf acturing nmethod of the heat insulating panel

according to claim26, wherein the first resin |ayer
contains resin that does not peel at the tenperature

in st&B. (&) mauifbenging methodnef cim nputei nwailn fot ep refrigerator
(B), has viscosity, 5 and constraints the sublimation
comprismg-agent . 28. A manufacturing nmethod of an outer

wall for a refrigerator conprising: manufacturing the

met al dedorznfaveuphatie aetel décogative plade med@diddtd Ghim 19;
processing the |Iam nated netal plate having the

col ored ﬁéi promssingtthedastinptedmetaleplaie dnvivgg thd cslored pattern
the refrigerator; (H) disposing an inner surface

ydaiseshane of the ovtat wal flacthestafeigefatoiing the first

surface of the lam nated netal plate on the outer ,
wal | ; an ) disposing an inner surface member on a second surface side

facing the first surface of the laminated metal plate on the outer wall; and’

(J) injecting foaming resin into a space formed of the outer wall and
the inner surface member,

(K) forming a foaming insulating material by foaming the foaming
resin in the space and integrating the outer surface plate and the foaming
insulating material,

wherein the manufacturing method of the outer wall satisfies one of
the following conditions:

(1) glass transition temperature of resin forming the first resin
layer is higher than a temperature to which the first résin layer is heated in

step (K) and is lower than a temperature to which the first resin layer is heated

in step (B); and

(2) a temperature to which the first resin layer is heated in step

(K) is lower than _the glass transition temperature of the first resin Iayei'.



(J) injecting foamng resin into a space forned of the

outer wall and 15 the inner surface nenber, (K)

form ng a foam ng insul ati ng gerial by foami ng the

foaming resin in the space and integrating the outer

surface plate and the foamng insulating material,

wherei n the manufacturing nethod of the outer wall

sati sfi®egentaatfactQringemétHddoyd the RRBEWATIORS thé Ffrigerator for a
glass transition tenperature of resin formng the

faystdm kethon deayi@ing $o Bla@he28;t han a tenperature to

which the first resin layer is heated in step (K) and

is |ower whareii thermetadlic decdrative iptiet dfevhichsdppeasasice is similar
| ayer is heated in step (B); and 25 (2) a tenperature

tto patried knditeeial iof $he rspsicin kitcheniis heatRdthredshaRd dd sample of
is lower than the glass transition tenperature of the

fthe paneksiatetiayiy thadhani@acthibiegipdoésaciithe igetalih@ctophtive plate
the outer wall for the refrigerator for a system

leictaxtdémg &eclaimdii®y to cl ai m 28; wherein the nmetallic
decorative plate of which appearance is simlar to

panel material of the systemkitchen is manufactured

based on a sanple of 5 the panel material in the

manuf acturi ng process of the netalli.c decorative plate
according to claim16.



