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1 DESCRIPTION 5 Metallic Decorative Plate with

Subl i mation-Transfer Pattern, Heat-Insulating -Panel
and Quter Wall for Refrigerator both Enploying the
Sane, and Processes for Produclng These TECHNI CAL

FI ELD The present invention relates to a netallic
decorative plate with a sublimation-transfer pattern

appropriate to an outer p| a heat insulating 10
panel. fornmed integrally bﬁgﬁgé'ﬁgablheat i nsul ati ng

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

' . the heat jnsul at.ing panel, and nethods of i
ﬁﬁ%&ﬁ?ﬂ)@ﬂ%@ e m@%a@@mtmﬁ@a%cﬁﬁﬁe%#ga@r@ﬂatmg
call gd an ingdi vi dyal.j ra, and th ari,ety o
i ndi E?H%aﬁ“ﬂ g’éﬁ%’éw&ﬂ f?}allfg?éﬁ.lg?%at%gi?éhﬁé%nlo é&?aﬁ%@: and
the needs for a favgrite cgl og}_‘@fd, p@,ﬁj‘teern of an
article become ext reffEP§Fesary UGHRE stiP8fhg. On the
ot her hand, hone electrical appliances such as
refrigerators are nass-produced at |ow cost, and, for

TRCHRCBRERIRIRCEG 20 where A otcel plate and &
I L B
O s MR T TL —
PRET 1ER DB, M e eSS ine Paftrent: filsat iSeutating
MBS, e, R, R AUBYSR R L cr i
B A e R e R TR e BBy ord
del ays the delivery.
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 electrical 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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2 However, sublimation-transfer technol ogy using
sublimation coloring agents has recently devel oped,
and a nethod of directly printing a pattern on the
| ami nated nmetal plate or the cBated steel plate is
commerci alized. For exanple, Japanese Patent

Unexam ned Publication No. 2001-329474 di scl oses 5 a

nmet ho rint asharp rint_pattern havin .
col or g&%’%ﬁg SHhﬂgl Hnnftréas efatecdnolngyt Hetga sk limation coloring

PREER ”'ﬁ%%eal’}s@%ie dﬁgﬁv%.mﬁanﬂgoaf ité<Ei £rinbeRgR patiern on

r| nt heet coat e coJ oring

he .t f
%%??ﬁ%éﬁ?ﬂ% ﬁfl‘]aP]rﬁ%ﬁ Tt the &opte P bR 1 W@%@ﬁll%ed For
t d t rint
ﬁ%waf Sanatped Pttt CacTomUot hEoh oot N 00T discloses
rubb é&rgﬁ The Iearan e Qet eﬂgﬁ{%g%&hcgwhate glg;japnnted
heet S atta firmy to

t h%];éré@‘ﬁﬁ le #;r&pts LFing er;brnewg:edp ter @ﬁéqugVanstt]er sheet in an
R TSR i P BS54 o
B LB i o
R 6% o bt Yk Sty ?ﬁi PBE L RRE D A igyinserted
b
BERRIER i R B B n o REFRS, e @swrgs%faet@e%%lthe hot plate
I
B by AL 41 s i
b5, ML L0 SIETR X RBISE LA plfher, vin thorma
&f@%l &%Jﬁ f%]:ﬁethé’ laje pia;i:er tal, 11 agl%co glto'glﬁlega agents are

as an opaque sinlTaye

A D do ki ki
| ayelfs {lﬁé‘ﬁn&PSd ! %}Eh%hglq og%é:%g%g@égjﬁ?{ malt llps(_()alr(%laﬁ/seg. printed

and have ore attern
matter, the whole surface of the printed matter can be homogeneously

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 opaque resin layer and have a colored pattern formed of a sublimation
coloring agent infiltrating into each of the layers.

In the metal decorative plate, a pattern is formed directly by sublimation
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colroring agent infiltrating into each of the |ayers.

In the netal decorative plate, a pattern is forned
directly by sublimation 3 transfer on the | am nated

~nmetal plate to which a transpa8ent filmis previously

adhered. Therefore, when a small nunber of netallic
decorative plates having a pattern are nmanufactured,
bR B B Srth e el Sk e mh b previously
RabEfRes dEGFEIPHG ThR Broimah B ClonS eIy Bhoqratise plates having
i Siﬁt%p% s Iﬁé*ﬂét%cwpéf’lﬁ?%leeﬂ Sh R acpumes orgheveRsd. The
it o igaty O st alokbaniay 4 difods provided on o
Fikeg e gheingt pad roRKed aBBRREI o My Patie R demRspicuous
O¥t @Eﬁgf'e%w?c taﬁ choiinE Prigea dariel on all Surfuces of a
Esﬁg@ﬁdec%fgw‘”%?p%% F‘ér."ﬁgsggeﬁ[ aoes are o0
henccHPHEY T P RaRI SRRl B lagf‘%ﬁpfsﬁir& nefalaee S, or
Sty @mﬁs&sv? gﬁg"lﬁﬁ’a%%t#ef F e of i DeRal of lavers, a

DRLERSGL OB gkt Tl Porl SRThS) OB i iy of

TS R, o THY SR e s bl P RRAE PR B BgoR i vonther

EATe e, ol RO Ry, o soimacin

GRL B PAUHEED o XS HIIrERioh DR RheRbn S¥ A2 1 ARGTeEf 1aver, and
I I t

et St nieq BEAREN 55 ablid MeALRWBLGRE O 1P

havi RgLSREGH.! fa%galﬁgl(ﬁaccﬂka?tﬁvé'\%i%t ¥s used in a heat insulating panel

formed of urethane 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 polyester 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 thermosetting polyester resin where average molecular
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glass transition tenperature (Tg), and nel am ne
content, thereby providing a 25 netallic decorative
pl ate having a pattern excellent in weather
resistance. In other words, the netallic decorative
plate is formed of clear coating nmainly containing
the thernosetting polyester resin where average
cul ar. 4 wei 1000 to 10000, Tg is 20 to 60C

| &'ﬁe‘ﬁtdﬁ.lgoefto ToP0h 1 is 30 2o 0s il byid bt omi 10 pars

conte resin i 0 150 parts by nmass. In

AAss| ¢ .-%0 lddé%fbﬁeaf f%ereﬁ}fhtl% 20 e 1@8;}3%%1@0@%1 cﬁntt gs metallic
olored p

tter is formed by Itr nof t he,
@‘Eﬂﬂr?ﬂﬁ?lﬁﬁ ecoﬂ%f‘r thg %Rj’én?nl‘é’ha%hsﬁié apétpﬁﬂi r%‘.’t formed by
t hrough a se coat | aye

i.rectl
gfélgfaﬁwwg’ért v&hméﬁlﬂ%@i@% REERt SoRepAtvan 1 substrate metal
n lnS t her ti ster resin avi ng
e%é% fresfaYHBF: é’éﬁ %%%matiﬁﬁergqraegﬂfn@aﬂém on

t enpe atu ther resistance

t.h
re-s Cofioht PRPG M) SRt ﬁa}seﬁl%%et%netwlﬁﬁséer resin
hiReY ﬁéeﬂé%)% ooty éwrf%"]tﬁb? b ARl DALLEID temperature, the
e e Hesis sk hf FosmumaRoR P iogety i Ingated dheta plate are

coatln? of the outer filmis infiltrated, thereby
ng a pattern arbitrarily. Therefore a coI or

200, B SRR PRl SHehoP AR, SRR G Hiner
AERMAEICERRAL O TR i 8l b0 e i e
B8 Aoy RLAT B, FESLEE SRR, Wher i 5
5iRiRY rtzxg%lﬁﬁ AR A0 BT e« oo
SIS R B IESFs5 f 81 JF 20 e s

g eépbgtgpl%ee&e Al e e h8 cgg%gp&{&foeéﬂi&% sLdge

etting resin 1S use
However, the conventional metallic decorative plate having a sublimation

transfer pattern has not sufficient long-time reliability. Even a metallic

decorative ﬁlate having a pattern sublimated and transferred on a coated steel
:plate. coated with -thermosettiﬁg polyester resin cannot perfectly solve the
-fe-fransfer. 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-i_nsulation 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
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Especially, when the netallic decorative plate is used
in arefrigerator door having a heat-insulation
property, tenperature rises to 60C or higher when

manufacturing a urethane foanimg insul ati ng panel

unitarily, so that a 25 re-sublimtion phenonenon

occurs and the sublimtion transfer pattern becones

bl urred. M ver, when the netallic_decorative plate

magpek ar the ke, 2eslpgaeAgsht ipwigmied By semybpmatim. « he

|IkeIS attached to the door with a 5 gnet or the

li ke, A8 %oTE@Prtnglt al@edtfglcg tn‘FCgrk&@EdabVaggi <olri pati pattern on a
It to. keep a stabl e, color

As ,
awae&rél%%ék Fffeaﬁedastt?@ Hi@ﬁtql%@ﬁaﬂ‘rt%ql% thadgssrpepedh tu ok opt of a room

_?Ogr?gftlcle that is exposed in or out of a room for a

FEMeSUMMARY OF THE | NVENTI ON A netal lic
decorative plate having a sublinmation transfer pattern
of the present invention has an outer filmresin

é‘%@?ﬁ?ﬁéﬁﬂ@ﬂmﬁbﬂ the outer Tiimresin layer

o aboA TRt o BtV 1900 FSiliot bl patemn of he

VRIEEEER D 0% R A gl i

HEHREL R Bl e et B Y Bl e is o

h

St BRI xflip SR hﬁh°ﬁf%ssér#ﬁ?9§§trteehwﬁ€9w is not lower

O U d @t RO R Bl fiiad Toﬁao BBk clefnt E%—%%ﬁhaaa%es to blur
rﬁéttc%ﬁueggd g%%’“é% @%ﬁ ?%thglﬁa 21& v%ﬁﬂi‘ tﬁ{el %h?nanaon coloring
@%Ll%&%%é&%rreﬁ TSR, tlﬂé’%ﬁ%’%ﬁ,@ FaaftFygRa o at least

ffrFd %@ﬂg%@% r ans%%@g?a“%%*%% iy B IS TRy forming

{)I%E'eci e ﬁs' Db AUELaIRE dolSeatRT MALESs TpbRkaPlaf Suitable to a

OCO

:heat 1nsu1at1ng 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 present invention has the following steps:
(A) superimposing a laminated metal plate on a transfer print sheet

so 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 'Qutei' film resin layer higher
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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 |lanm nated netal plate, and the
transfer print sheet having a surface provided with
t he col ored pattern with the sublimation coloring

and 25 (B) heating and crinping the outer film

gent :
. ﬁlasawnsa%nﬁ%pg{ﬁ%ee i ncl udi ng the col or ed

te rought i.nto contact W|th each .ot her _at
&g‘ﬁﬁé‘ﬁ)gfflﬁ ti01} glorRg aggTe g tltl@weﬁ sraiPd ifo ahleastioae of the outer

' % m r esi Iayer hi gher 6 t Cb}qss transition

SR AT ET TRB smﬂ R THE dgget i Vhepsthe metallic
one of the outer. filmyresin

i,nfiltrat d i.nto
flepaptine & %fﬁésme@ o ﬁrerrfl%w&sp mgpanel, phe Autgrdilm resin layer
metallic .decorative plate is used for the heat

éﬁ%ﬁ% o2 pratgrial haViog & .€l839 Hrensgion tespeprajure higher than a
{orrred of a.nmaterjal hawng ass jransition
TR AP URLH 1 REope8s Of @ﬁﬁe 8y Bepleisylatingmaterial.
process of foam ng a foam heat insulating naterial.
BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a

E&TEE&?EM@#Iﬁﬁgﬁﬁjﬂ%ﬁ%ﬁﬁ?{ﬂXirSL‘E‘EZ wih'a

Fio. B rif‘é‘l'si‘éiﬁ? RELTEY o 8 Pl CAOmebsr Bledt ehaving o
d h d

AR iR Patrali if eriibrcy e e bk ete Sl egpbodiment

&l}%&pi}n%ergtlgg%]ir{ﬁ%éltl o15 plate and a transfer print :

she n transfer process i n accordance

:Mntlgn]f]% 2 1’.5 b 508 4713“%?%“&%1‘%%%@ tﬁgﬁfewg ru%%ﬁ%r the metallic
d f th [ [

ot Lﬁfaw% LB Toe ot Lgepgﬁéf" usi ng .ef e

accorﬁ N§qs \ﬁ“ %egtﬁﬁgl Vlebvr Howr ﬁ%@staac%eg nJ? orﬁ‘;ﬂte I(a)mmatllced metal

presen I nven
plate and a transfer print sheet in a sublimation transfer process in accordance

with the first exemplary embodiment of the present invention.

Fig. 4 1s a process chart showing manufacturing methods of the metallic
decorative plate and a heat insulating panel using it in accordance with the
first exemplary embodiment of the present invention.

Fig. b is a sectional view showing an installed state of the transfer print

~ sheet and the laminated metal plate in a sublimation transfer device used for

‘manufacturing the metallic decorative plate in accordance with 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
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20 Fig. 5 is a sectional view show ng an installed

state of the transfer print sheet and the | am nated

netal plate in a sublinmation transfer device used for
manufacturing the netallic decorative plate in

accordance with the first exenplary enbodi nent of the
present invention. Fig. 6 is a sectional view show ng

a state where a lifting device of the 25 sublimation
sheptsand thelammated apeipdplafethy decampresaionhingpeadiger vacuum
onto a |l ower_ . surface of an upper_chanber of Fig. 5.
PREP of the syblimatigghangiea\WesirswiAggad-cri nped state of

t he tf‘ansf_er print 7.sheet and the |am nated netal

pl at ey Sdsashprsesehlvre porsppeliva Viey sheramgunronigiyagion state of
the suyblimtion transfer device of Fig. 5. Fig. 8 is

ahest despiing H?é’rei E&&pmlanmgeé@esb@w magtallie deeorgtivaimlaie and an
state of a heat insulating panel by conbining the .

BeKE FHifage) memRer o pscprdpice withh the Arst exemptary prmhediment of

: gﬁn‘oer i n, accordance with the first exenplary

SERMIVEROPhe present invention. , Fig. 9 is a

“sectignal  view show ng. an prethane foapm ng process of
the  Hat® IhauiestiPRE! BieNerRpWIRE a9 WibanditbamHg process of the

first e | ary .enbodi nent of. .t he resent i nventi gn.
i}%ﬁtﬂrlalﬂfﬂ?ﬁ% Rarel 38 ACERaNc, Mth ghhﬁﬁ%ﬂ&ﬂ&ﬂ%&%@%g@%%m of the
of the.lamnated nmetal plate and the transfer print
RYeSERt VENROR, ckup nenber in a sublimation transfer

A R R A A R I —
T R R DX T ———
o R oA 285 BSEPA BB of ho
@Fg%%ﬁli%lgb%?%g:ggenatl c sectional view shovm ng a heat .

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

panel of exemplary embodiments of the présent invention are described with
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after sublimation transfer in accordance with a fourth

exenpl ary enbodi nent of the present invention. 20

Fig. 13 is a schematic sectional view showi ng a heat

treating process after sublin@&tion transfer in

accordance with a fifth exenplary enbodi nent of the

present invention. DETAILED DESCRI PTI ON OF PREFERRED

EVMBODI MENTS 25 A et al decoratlve | ate having a

sefsrenagst iookher follpwing dﬁ@%féﬁﬁn In %gtembq@me@ﬁ elgmeafe pimilar to
ng it, and a.refrigerator doar formed of the heat

ﬁ%@r%%‘flpﬁg empodiment agg dlamoted, vabh bbe tames 1¢ferqnsg numbers, and

E aent |nvent|on are described . with 8 reference to :
hedesrirdimsg! dhess dlgeentnarnemidedodi ment, el enent's

simlar to the previous enbodi nent are denoted with

the sane reference nunbers, and the descriptions of

el e ] FI RST EXEMPLARY
Eﬁ%l iy «ﬁﬁ@?ﬁ@@b@&% nal view of a netallic
decor t|v | ate haV| limati Qn transfer
pat t e? i ff @oﬁa%ﬁre@ meﬁvt e af m@ﬁﬁ&éeﬁ@rﬁve plate having a
nt of t resent .i nventipn. Fi
§\5§@f FER sPimsior Nfgmlnapeoac&% picp, a??%hustbe ?ﬁfﬁtt ggemplary

ecqorative late Fig S a secti

gﬁ’]dbxf’:’?wfgo t%§t RreRey g}v&p&m FP-% # 153 seetop 11%7[1 0 & laminated
%ﬂi P gt B P R (RESGuirerofed b%qg”%els £ sectional view
%ﬁ%ﬂf’gf : e%?‘il ﬁﬁ%‘iﬁ :9?]%&? io a%tegecotg? Hiz&ee @8}(%71 zlaf?ns%er print sheet
at;é‘é?‘hzrlhlgé‘? Bﬁ;&%g?f%r %lﬁgé%ser rig }nf% oﬁi{%{{g}?@ fegrlp&gte Blereinafter

 LABSTH 5 ARt BT DAL ORI Banch? patern

ST PRSP LB s e

‘ls%&r”) 2]1g’su%&'ﬁr?a{teﬁi AI{H transferred to laminated metal plate (hereinafter
“plate”) 3.
Plate 3 sequentially has substrate adhesive layer {(second adhesive layer)

9, intermediate 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 chloride 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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adhesive layer (first adhesive layer) 11, ink |ayer
12, and outer filmresin layer (first resin layer) 13

~on a front surface side of netal plate 8. 20 In netal

plate 8, plated |layers 5 and 5A are fornmed on both
surfaces of netal plate basis material (hereinafter
"basis material") 4 forned of a steel plate by

. cQnpasi te el ectro-gal vanl zing of zinc. Chemc

prbayee lavaret s agdak layar ot opshearnsiye &3@@ 11a§Sef®rrsed of hot
and 5A by phosphoric acid, and anti-rust paint |ay .
mal gy ﬁ%@awaé%@mﬂé@qar Belyesier xeain @t caeking :Wa;rt of 114°C.
% Fllmllke opague 25 second resin |layer 10 mad

Vissy redinilayeids iefrmed of tsanwmagentipesanslucept film @fspolyethylene
| am ?d on chemcal treated |ayer 6 on a first

Eqrppga@ ateg @anmelyspolyesden T?Weha@}lg glaisaﬁramlaanda@mperature of

cond resin_layer |10 vi |rst 9 ive Iayer

i‘i df) ARl qrasiatlingy ofi353¢. @ﬂmm@; &xs& 1esin ﬁmrrﬂ;% igfn a light
hot nelt filmof saturated copolymer polyester resin
HRnSENSSion SAbPnt of 114C. First resin layer 13 is

ATl il i
Vi
1539 it &ﬁ?ﬁn} Wsr 0k V6T e ARy grstr adafeites doyen e Coloring
3 e |
n'&s]'% L | rr(eﬁé%ra@pgé Igngfttga#ﬁ'é aSé:g}lhm & o\(,]xiagsfer process
e PR e P A
8 B b Wj&%é’?ﬂiﬁ%ﬁﬁﬂfﬂﬁ#ﬁ% ezt ipllapT g Ot a coloring
2 P 15 |
BUEEDS Gpenlly <REARd PP 1 TR 5@9¥“ernat1tser{’nk |a'er
To e Bt OombByfhe s, AR RS 5:8? 'a?%'td 650d on both
ual%‘ £1e8 of s BRAE BeRRAT BB s 6 iﬁ ‘ffgr@er disposed
{)I&RS&I e?‘g % exgc} 5A5a a%tﬁ&sgc F}l égi%n th Oslgg on the second

Fust’ pai nt ayer di's

surface side. This structure is required for improving rust prevention of

decorative plate 1, but is not absolutely necessary.

| A manufacturing method of decorative plate 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 mahufacturirig 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 and 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. Fig. 7 is a sectional view showing a decompreésed state in

sublimation transfer device 17. Fig. 8 1s a perspective view showing a
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surface side. This structure is required for inproving

rust prevention of decorative plate 1, but is not

absol utely necessary. A manufacturing nethod of

decorative plate 1 of the predént enbodi nent and a

manuf acturing nethod of netallic decorative

heat -i nsul ati ng panel 20 (hereinafter "panel") 20

usi ng decorative plate 1 are described hereinafter. '
rghbined; and prengeds statar of Yrvh degorattrar@ititadt and ngner surface
nmet hods. of _decorative plate 1 and panel 20 of the

Breaalesit 1% n38di i seqtiqpal wigw ofpaneld( Bhurethpaogig 19.

showing an installed state of sheet 2 and plate 3 in )
subl i REBt o a8 Fasis PEoTine Peecesy (Anprrcess)dah de stgel platgeof basis
present enbodinment. Fig. 6.is a_ 25 sectional view .
g}@@wﬁé 4aphited dagensnd aayd pperresformedogn eth saptaces by composite
sublimation . transfer device 17. Fig,.7 is a section
elegirogrdvamiging %%ﬁr&gl&n@ﬁgp@&tw layiews Brand B are formed on

f i 17. Fig. i i i
bty SR Bia”chGabeh o Bukatiobitess (B procesd o
decorativ late 1 and.i nner surface nber 18. Fig.

o g raeifiafe, ShPrgo RSt e A, FRCUR LIRS e 143G LG, of opaque
Fi.rst, .in a. rust .proofin roces A _proges of aq. ..
Belgginy) PRloBidsr BB soc %‘ﬁ?e‘éﬂ"%fayéF qtrmade a%wcrsv hesive is

5A.are fornmed on both surface conposite 5 electro
: @%‘?]\‘Féﬁ?oﬁ &t&m%cﬁcs}geaﬂﬂm@?ﬂjrﬂﬁﬁ%&treat ed layers 6 and

O 2 AR AT BSERBY UGB R e8] e, s s
LR St SATRRUAR il P LA BholeBRRE sl taver 1
SRR ATy Fo O Rl G S AR B . 1 laver 121
PR DR PYRREr © FEOERRELPL 1R B il of o et
SRR B D, O BRUDE BhBl Bl by 11
Bl i e 5 B 5 AR, T PR prepbenatse

| ﬁ_%ély polyester resin having glass transition temperature of 74°C and

crystallimity 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 1s 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 decompressing chamber 27 is decompressed by vacuum pump 28

via decompressing pipe 29 and decompression regulating valve 30.

Lifting device 23 is connected to driving chamber 31 liftable along guide
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filmof saturated copol yner polyester resin having
nelting point of 114C. 15 First resin layer 13 is
formed of transparent film of polyethylene
terephthal ate, nanely pol yestldr resin having gl ass
transition tenperature of 74C and crystallinity of
35% In a pattern printing process (D process) of Fig.
4, pattern 15A of an ariginal formby col ori ng agent
pins 34pr Drawer dvpe transter vewsbB2m nstalediAn| dirvingoechamber 31.
ef prlnter thereby manuf acturi ng sheet 2. In
ngﬂli) neh§edn 38 Bipstee of dleaﬂtcresﬂamorpogwte@tﬁélqﬁ)@o ethylene or silicon
decorative plate 1 shown in Fig to Fig. 7, lifting
egalsolaug §nf the @ntige pauer ém;ﬁace zof tefﬂasfae esselhddrh el?ackmg 34
glxed to_base |§3 22 via guide pins 24 on_four
sO Eelpre@ raflupansethytenen gabhercennsticos; mebheraispdisposed on the
haV|ng ilt-in heater %g as a heating source. 25 The
PRier yari eH%@% g%ﬂﬁés Wérber 27 is deconpressed by

vacu I a decqnpressing pip
deco#g]fae@gp FloNessey izaimPey drarpn rwewf ta% Qéweaag gyide 35 via
' i Vi ng cha [ift al ong

AR T tgadﬁwaﬁey"ger ; ¥e‘f65§§s§%4 loggeh gurface heat

J'z?%fﬁtiig%{ S@g@?@ﬁé@% fFE'@F? o7 }mﬂ%ew SRl Sgﬁﬂa%? plate 3,

glgioellggmlr I dbga‘bltrer;sistgn 8ée | glge[mzsi Ee{" as eee%f) SIEJ grnesée%ruentlally

rafluor Be rybber o 32I|ICOH rubber is
‘?P‘Eﬁ’fmtﬂw e 15?1'5@% f transfer vessel

o a6 i, R By
‘é’ﬁgtet%'%? Sf ré’?%*/?ei ?2 ,ﬂn%éﬁgié \é\fveggy %t%sfqiﬁlqga ing {N?ﬁl f°he out81de air.

heat FoSiBLhediata ioiﬁfie?lgﬁﬁ‘é?‘%%e%% ratige SPEHher 4 e fike that
Btk A o fp%e'gﬂf?%%egﬁﬁwé‘ %%'g?%hoﬁﬁﬁ@wé? ylfadiene to silicon
qu%%gﬂp rfﬁl%%cl)'ﬂbggll ebut%fl n| C%loro%rene can be employed. 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 on 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 retain 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
sair.'_per_meable sheet 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 sponge mat or fluororubber
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with transfer vessel 32 and | eak val ve 40

communi cating with the outside air. As crinp sheet

33, a soft elastic material made of rubber or the like

that is produced by co-pol yneri2zi ng sul fur or

2,3-dichlorol, 3-butadiene to silicon 15 rubber,

fluoro-rubber, butyl rubber, chloroprene can be

enpl oyed. Heat transfer is repeated intermttently at

spangepErat With petinwisr helesncars e, emploveflat She¢tiscdh and 38 are

rubber —or fluoro-rubber_ having high heat resistance is

prpecabdy mpade oé peatabiab .th@‘hé‘ﬁsghﬁf?ét rteststaneg ¥ dA0TEorchigher and

or printed on plate 3 with sublimtion dye 20 using

QaplY| TeRE9IeA 11 ﬁgﬁﬁef afteyjEhgraro QOMpPERSEIoBet ween plate 3

and sheet 2 does not _escape because plate_3 has no .

ai r pdrreasritreaed wered platgis ererlayerd as powrblimpriedyransfer article

contained in sheet 2 is apt to retain between plate 3

i Hhe BERe D CIOdIm R VR ROy 8P iesl Tt bur also stainless

causes concentration iyregularity jn pattern 15 to be
plymymamg piate Tarsy Be sRwloxedambasic mpterial 4 3 and

- sheet , 2 tween 25 air;perneable sheet 3{ and sheget

38 i PP ; transeytting (finsy sy dayer londealgestor gramn gespecially
SRS A e fage el B Ao SRy, pelay ol o s g pael preferable.
st ?gﬁigﬂéy%ﬂ%ﬁ%éﬁé %g@;ﬁ% %%% "thgk gap Yg%tsgw%%ﬂ%a@gem 14
B8 TR o bl Bl LBy ERTRERY Bposes i o
ARSI SRTBEEREL O, Al TRl Rt RordL i Svere gle
RSP FIRSATRAL s APUE15hrc IRl SRRy SO DB simply

enBl o&ed as basis material 4. As light transmtting
UM% esin | ayer 13, polyester resin, especially

Cor Lok &Y PR Rl R Reft Fofifoleer' 1 FRE° iy soften at

l%egééﬁfg lfgﬁp&%g&reogf 150° LonZ(S(S]’%S af %Stiréu\{stgla e, on Ifﬂ“gt 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

employed, 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 coloring 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 using computer graphics requiring no plate-making process, an

electrostatic recording method, an ink jet method, or a thermal transfer method.

. The sub_l_imation dye 1s transferred by sublimation or volatilization when being
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10 mgrated fromsheet 2 at a sublimation transfer

time and hardly passes it at normal tenperature or

70C or lower. In other words, resin where gl ass :
transition tenperature is 70 tI@ 120C and crystallinity

iIs 20 to 50%is sinply required. It is preferable

that first resin layer 13 does not extrenely soften at

15 heating tenperature of 150 to 200C at a transfer )
brated. Whippersed dye dich asay apinophthslong dleriiafyyey apfanthraguinone
pol yet hyl ene tereghthalaﬁe of pol yester resin, the .
Aerivatige, goaae dyestyll sz suitsble emplovedder axamgls. f i(eanyentional dye

probl em does not _arise. Further, when resin into

WAt Forppijaeatyere heah tismerar an iilinaien nnsfRr plieHBgan be used

S eng{oy d, heat resistance and glass transition

eehpseallt WHEoRLPEHEr i ncrease. 20 When first resin

| ayer 13 is fornmed of such a naterial, suhéace gl gss .

of pl Asematerdal of ik sivep ArYFac A da 3i5A golape acEy lic resin-based
prjint, pattern is. thermglly transferred, As sheet 2, a ,
-%fé%iw%ne leRt c 81 oMeathergRst Tauistagcy it preleyedle for certainly
applied. by ing, offset printing,

SR IpH ﬁ?%%\gwég%%:lgty%m%ﬁ wpgh firsh regip; }%{Yieﬁgw at high
RS ot S50 4028 PHOWREPRg (EURRG b GPaphi cSaturated
cGebraen bl iR oot e Mot 4 00n it gL suffciently
LR G IOB 5o RETE ok Posnct SR bRPhe S hdagegt flm of
Gt Tont Sty Sl vt JoR RS Be e Bt & LS C s ptso tha
EBra et et S PARG e S edac | on 11 anst or

o o 1 L 05 S0y Ul enimator
PGB TR ST TR 47T RGP Tpone] 2 0P e 37, sheet 2
]g]gk?? |§|g %gd%%%gé 38%rk os@}iagedt st]erq%%%id iyrosﬁ c{iglspi Qhée%y:%, a]h?ﬂ transfer

- vessel 32 is installed on driving chamber 31.

Lifting device 23 is then operated, and driving 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 33 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
gurface 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 transfer vessel 32 is heated to 150 to 200°C_ by heater
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tenperature of 170C in the sublimation transfer

process. Saturated copolynmer polyester resin having

nmelting point of 100 to 180C sufficiently 10

constraints coloring agent 141d4nd is optimal. Not only

hot melt filmof saturated copolynmer polyester resin

havi ng nelting point of 114C but also that having

nmel ting point of 140C can be enpl oyed. The sublinmation

26 angf enmpedciste pEsheaict syl plateSseplopag atendi Mapt pattern 15A

with reference to Fig. 5to Fig. 7. Transfer vessel 32

P@ﬂ&ﬂhqmﬁhgﬁé%ﬁuﬁmmagﬁbet 2, 15 plate 3, and sheet 38

are stacked sequentially on crinp sheet 33, and

t r ansaien thesheqtingpis neriorsned inetheopprdpctatate ehshasé2 and plate 3

31. Liftin%vdevice 23 i s then operated ang drivin .

anghpwn oy Kig. Vi subdmgsing, eelpringagenigl 4an Er«'eﬁersr@g@ first resin
lower surface of upper. chanber 25 as shown

X ;
ltzics)f@; 1§ inpplate Sinthsuthicloness irertipno p Bloktess Hnts transferred to not

“decoppression regul ati ng valyv 30_is opened.  Transfer
wgs@tst@sxrs lageg) Je%%aﬂ; ﬁﬁfzfpémk jﬁ%ﬁ?oé? azsio ﬁrﬁ adheve layer 11 by

sheet 33 hy Jifting up of driving chanber 31, and the
} PTGQOBfOQlCPJQﬁE"fge?g%s]&eI 32 is deconpressed through

3:28@ GecrouRa b Gaen gbg%%ﬂ%gg %ﬁsmsr}%%%ﬂg}égbégf six Minutes, the
budecot e st ey ndeptzt §02 SR fndugRbaie ggnute, the
Bt AR Iboh S BLoSH it by Heodbuibrigs ialiMting vatve 30
7 2he prSincRye SRt HEScaReTER i gPraBEHA haPDgt frst adhesive
B3 ThgmrCiosaRi gPBrad e daeegh sRliehnEh anty SL RS When the
BRRRE, R R, bofiaf RO RN EaRlS! Hifhoer, the

Late 3 in the thickness,di.r.ection. Pattern 15 is .
%)111‘131%?,’%?1} Lrans ern18tpromo%ed without applying reqmreé pressure or higher.

Surface smoothness is thervefore kept. The transfer rate and clarity of a

sublimation 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
érimping 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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only first resin layer 13 but also ink layer 12 and
first adhesive layer 11 by infiltration of coloring
agent 14. In the sublimation transfer process (E
process) of about six mnuteslsthe inside of the
chanber may be kept at 0.02 MPa for initial one

m nute, the 10 pressure may be increased to 0.08 MPa
by deconpressi on re%ulating val ve 30 for the ensuin

shamenhhaingsubvivadiallydhesiagre thickeess as dative plate ?fiis(ﬁgid around

.adhesi ve layer 11 and second resin layer 10 reach

Blote Sripwgepatirarsmp shaglyhe fromydagciln sontashygrwthea end surface of
increases to a tenperature range for sublination )
pledgist er The mpaceuprevants on trewhist dati thepepgopedion of plate 3 1s

wi t hout applying required pressure _qr higher. 15
et o SRR Hheek 3P andthapangodieredtby hpat profrydes from the end
rate and_clarity of a sublimation transfer phenonenon

POIEOROIHNABRIAPRREANSH the tenperature, tine, and

the dj stance between _a transferred matter and cal oring )

agentimihe pypsent pwmbgdimant, dusereny laye b tssihymed ofgepin having
heati ng .and crinpi ng process has.a primary cripping .

@@6% ég%nm?enamﬂ%ﬁrg@er@neéﬁféf ARPI 1P w&&e}é?e# elisgic region at
referaple . to performheating and crinping while the

g’ffg’ LAt IS HRERAHRY $ E‘P‘Vﬁ%ﬁr}ﬂ’g sPVEEESs1y @magpbpus and has

t han hat in the pripary cr.inpin rocess. |n other

%F%?fyamaaytﬁpﬁéewﬁ# SESInJgHeR ] i s PRY &P Pass golgring agent 14
econd resin layer 10 are no et sotiened b eati

ot o PRt Rk 2y Boleglind SEatnby Yt s At el ERaated Sopolymer

syrface includin .tern.15 The pressure i,s t.hen

R BB e AT TR PO CleHRCapdrBd st adbepige pever 11,

trace of, sheet 2 or a kup nmenber dpes. not remain.

ﬁont%tf‘ﬁén‘étﬁ 8@8%‘&? 3gent gaa}ag«ggg QE{B‘Q"H“H&P“W Structire 1§ not passed

st ai nl ess- st eel npde, spacer t 15 shown) having

SRt Pt SR Flehdds as that ot bl ate 3 i

| ai d ound plate 3.to prevent crijym. sheat from

ai r e B EReBrRg U Prar g 'SapPREE Bive D e gfoged and leak

Vi 2035 5peRa 5 Webufh hOBRGub B clIrSMfe ROl 559D Amospheric

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 melting 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 t_han 70°C. When first adhesive layer 11 having melting point of 100°C
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pressed to crinp sheet 33 and resin softened by heat

protrudes fromthe end 5 portion to danage

appearance. In the present enbodinment, first resin

| ayer 13 is formed of resin hd®6i ng glass transition

tenperature of 73C, and lies in a rubber elastic

region at 170C. At this tenperature, a polyneric

structure is anorphous_and has extrenely many spaces,
andrigharsis prplyerdayesubimationoes nphosctoioe Kyinggemperature

14 10 that is put_into a nolecular state by heat.

FRveey eV hentthe aneliingopeingrierlSQ6) grdisgher éQWﬁVﬁ%\ﬂ%SIOH of the

neltin oint of 114C is used. in first adhesive_|ayer

film is g‘gff{)qﬂé& apg (copetradito gedprine agent 14 Ajithg stblimation transfer

| ow nol ecul ar structure is not passed and constrained

Bine s snsyffiaentye Thyer gt aﬂ(beéwet layer bt déeggeferably made of

deconp ssion requl ating valve 30 is closed and %

materp amlg @@%@Ee@m that greeosder 2 geepsaiae nat which coloring

transfer ve 32 to, at gspheric pressure, and
pEent hd wgesy 'cz@s tosblspethe patiesn and eswn artpwnegature range

SAEY B R0, 5RO, B 0 e v
e M T —
%q?éﬁgé ot bt AT et Sapragfiii: i 3?@%2%2 lqwes, abd the clarity
Bt SelsdraB oG RBHER Lo 5P R adGenPatiT: arine: Upneystallinity
P RE MR "0 114C Sol i 1 es at that i énSSY'at” re,
S 'nce %23: ]gqfq' - Hgrace Pfg'négﬁdﬂygo%ﬁﬁﬁ i psgpey in the
G5 EEACISE B bl D Bl e o
wafie %1% ?X%&nﬁ%’e‘é‘?‘}ﬂ%‘fa erv G rATHR) Blort i PP produced
g9es ei‘ecttrlgaclcauprphancg living tenperature

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. In the J

process, as shown in Fig. 9, the engaged product in the H process is disposed n

~ 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 wurethane 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 temperature of 70°C or higher, the layer does

“not re-sublimate and the pattern does not become blurred. Since resin having
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range. \Wen the nelting point is 180C or higher,

however, adhesion of the filmis difficult and

constraint of coloring agent 14 at the sublination

transfer time is insufficientl7 Thus, first adhesive

| ayer 11 is preferably made of 5 material having

nmelting point that exceeds a tenperature at which

coloring _agent 14 re-sublimtes to blur the pattern )

high prs@galihmuia' tsepmalaneds eolaatine agomiedd Handdy pageessithwough it to
| ayer 11 has adhesi veness. The clarity increases at

Pﬁ%@ﬂtC@kW§badH¥mity of first resin |layer 13. However,

a re-sublimation phenonmenon occurs at about 70C when )

t he cPgeqrafivemlate 1 of Hopprsenpambodiment iscdoemgdiafplate 3 having
extrenely decreases to unclear the sublimation pattern

higbtitromsmittyag Aret Apsip layer sBhglamporedyipsyr thermgtal plate 8 surface
required pattern can be_easily_provided if necessary )

through fist adbasivedavrli hbnt The glassdransigendiesmpesaturergf the resin
an be arbitrarily printed on late 3 and plate 3 _. .

%é%ﬁgﬁrahr%%ﬂwl S| lomeattﬁawhﬁ tepgrature at which coloring
mass-produced 15 h el ectrical appl/iance. In the F

%g%eﬁ%?e'%}? eSOt uﬁﬂ)aéteéan%ﬁ %?‘géﬁ r@@in\,@emeg%@rature at
l are cut. In the G process, decorative plate 1 |S )

Bhigh chlﬂﬂflﬁé‘gﬁnﬁ rddedean Pﬁt‘@dea@?%angaﬁaemtz?éﬂ%mﬁltrated into at
engaged wi.t h i nper surface nb 18 such a door

538K 0ng oL ioalnraaP kAT Isfapﬁetﬁ%w%w @Y%rpiiéwfsﬂefpattem 15.
0 whi.ch outer.surfage.is first. resin Jayer 13 surface ..

SRchoBEafIviE BRREeld 18 midis S proedel Dauish plarn Gansition
Fig. 9, the enga roduct in the H praocess isS. .

2w i TOVerHaAB Fie eabnatiie cebanioo cedlivipg agent 14 is

iRbSEE B et B b et BRRA RY Bl PAref 197 Rna frs
e eIaTRE g imrE PaBeibs shest 2% alhles abamubfaajies coloring
or higher. However, since first resin layer 13 is

of resin filmhaving glass transition
t t f 70 hi woz I d t . ..
 o- S, Ao Re AP B, b S ieogPEy e o livineg
esrivqgo%rﬁg R Eeaﬁ/elrgﬁy lower than 70°C, so that coloring agent 14 does not

re-sublimate when the glass transition temperature of first resin layer 13 is

70°C or higher. Since the glass transition temperature of first resin Iayer 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.

.Coloring agent 14 is transferred at 150 to 200°C, so that the glass transition

temperature of first resin layer 13 is preferably 120°C or lower.

An ultraviolet absorber may be mixed to 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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17 high crystallinity is enployed, coloring agent 14

hardly passes through it to prevent col or shadi ng.
Decorative plate 1 of the present enbodinment is fornmed

of plate 3 having light-trand®itting first resin

| ayer 13 di sposed on the netal plate 8 surface 5

through first adhesive layer 11. The glass transition
tenperature of the resin formng first resin |ayer 13, )
formast off palBesten sesinHdm.e rlé@mgtm%bar@tctwtmwofcmm&tﬁ@resm having
agent. 14 re-sublimates to blur pattern 15 and is | ower o
ghewdertet slaser ganpidion tempetituge| wiaeg aademoderates crystallinity
transferred. Coloring agent 14 is infiltrated into at
meaeases patbmatiqns transarrpnoggely arsl swpprepsestreziidanateon. As the
| ayer 11 to formpattern 15. 10 Since first.resin

ralyester yepin hlmeralyethylene dprephthplate rgsiasis emalyedi ofp such a
tenperature is |ower than the tenperature at_ which .
siansturagthyslass tyansition tgpyresatuag region isrepstly sedrmt0 to 120°C,

tr&nsferred to first resin layer 13 and first
an e@@f&em&yeﬁr}ﬂa@sﬂ%p&i Al neelededt 2 Op Phat ddyethylene

and bli mati ng coloring. agent 14. 15 Tenperature _
Gapphthedaten 'S B, dPBRh BAIE SRS %Z@&W%?ni?ﬁ)‘% and 50% at a
[ivin envi r?nrrent [ eneral ly | ower than, 70C, .so

temaperabusy P %fgn{:harit B IS ttemperalyse iGhelecotitiye plate 1 and
e 3eh 3hS ko gReratted At SHIAE oglorag e ahd P sblimates to blur the
DB b fvetay B donB¥tigioychiet fvetaliicy Hakes the
et ARG fedee e Thal Hrvibhnation et s GRS transter

a%ent 14 is transferred at 150 to 200C, so that the
1§08 ¢558si ti on  tenperature of first resin |ayer 13

oy oS B R QLB e AR 0h54 PR Fosethytons
UORNGRYR, AEBRCT BB ool Caflid e iR "RG0

-'cro%i’llg%trgtqgr?, 3{)})3&1‘%‘1‘0@ E’ai uQ'et gl?c%Sfa%r pi'gsiéu.{fg artntaugﬁ noclc%rlt:)t}/ng at the

sublimation 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

controlled in response to mixing ratio of the polyethylene 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 naphthalate 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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coloring agent 14) that has relatively | ow weat her
resistance. In decorative plate 1 of the present
enbodi ment, first resin layer 13 is 18 forned of
pol yester resin film Using al®haracteristic of
pol yester resin having a noderate glass transition
tenperature range and noderate crystallinity
i ncreases sublimation transfer property and suppresses
fransis| nraeassdn suppreshed, anel Wéﬁl’l@@e%ﬁaﬁe i ket sufficient.
pol yet hyl ene terephthalate resin is e oyed. In such
a 5 sPeadimaterialhmay) be gnixed nisite jfygt tagigbﬁé]r"&t kayer fldgj lecorative
is easily set at 80 to 120" C, and noder at e
Elaygtlahﬂmgt §uqhs 2caTetyre d1ascersellenis appeatsaicy e, highe degree of
er phthalate resin, resin having crystalllnlt
8 no 2@%9*&% deetgnatang can ﬂ?ﬁe&l%ﬁ ipdeta étmllmrodlﬁ—’éﬁ of a panel

the us te rature of decorative plate 1 and | ower
r’rggfaﬁw@ab@ PRYHRATCBItEhethg agent 14

- re-s L mates to, bl ur 10 pattern.is e
t m suﬁbﬁ%@%@ﬁm plate 1hqu}ge @ermelnilbﬂdlpﬂeﬁ*ﬁﬂig%st@#ges1ve layer 11 is

r structure, dense,  so that -subl i mat.ion .
? tugstedneanobey aﬁbffeéwr Yesin, Hamig Sting; paint of 100 to
f mat-toned f] Im of

%@‘f"&ﬂt r‘rf}‘lf Enférstt : kh‘f%fﬂygﬁ oL dassna f@ Ak the fempegature in the
T 1 .
Beihdns feasfie Paﬁ?%sédé Rresse) oEan, sk ﬁléafte'ea?mmaaw&we range.
&ﬁp_ ggl?élg%télﬁlg%‘c %@Srgl It}éarl[ﬁ%s n %é &nglgé %.%(r)lung heatmg in the
TR 4 Ok BT RR PR O ﬁ%-? viseShatids Bk Pegs coloring
f | | b d f
56 a4 porBiedBe Sa it dind 145 Rl BRbPufise Rk Ehlinaf 5.

x ?Zhé‘ﬁm“?%cﬁbe TOBISK T or @ bt CRBm e, FediRongpin laver 101

%%ﬁ Le%‘lh'gﬁ%%%tsﬁ%iae?ﬁfﬁ ﬁgF’%Fgofz%e‘?tﬁppngifﬁgnéﬁfigg 8helil8 Tayer 11.

cﬁﬂétr#sf ! %‘i‘gxrn es ﬂex?nolﬁy, ﬁlat decoratlve plate 1 is easily

-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 flm 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

disposed between first adhesive layer 11 and first resin layer 13. Ink layer 12
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napht hal ate resin having glass transition tenperature
of about 1210C. The 25 pol yet hyl ene napht hal ate resin
has hi gher heat resistance than that of the
pol yet hyl ene terephthal ate re€0On, so that the heat
resi stance of first resin layer 13 increases. .
Therefore, reduction of surface brightness after the
sublinmation 19 transfer process i s suppressed, and
episEaiant adbesve lagerkbbhaging Insudieienpappeargace ang| base color is
may be m xed into first adhesive layer 11. Decorative
%@&edllrhavk Agyeidi. sh %@bﬁcﬁﬁ?ﬁ@lﬁﬁs%@xé@blﬂ@ﬁﬁmn transfer pattern
appear ance and hlgh degree of . freedom of exterior
f&i@&rlate\%@m é%e Hfﬁalainédlet“b eFLENDIPPHItBduct s of a
anel mat and a mat eri al of .a system
E| t chHﬁa 1 @g @fim]ez%mgﬂae nresent pErhedin %/ has decorative plate

enbodi ne first adhesive yer 11 is r of
%a@@@ﬁﬁ@&fta&%w%@r 3439?@%‘% 1 e ﬁ@pomal\ﬁqxgawp@q pigmetal plate 8,

! figtuﬁ%{ aiﬁ'g&fggwél&s gﬁteé"ﬁfﬁ@rlaﬁ tngﬁ d%%iérYﬁf le? ﬁw@ﬁam foaming
TR s S ) ﬁ%ﬂé@@%%ﬁéﬁ%@%@@ﬁye plate 1
ne i éée'rﬁl%gﬁ%rn%% é'é“ Snpdo; i Senf! Hfias first resin laer 13
sRSRr i el Bt e Lrpgageu%em Kt adhesive layer 11,
B AT Dagh decﬁ?ﬁﬂgfté%%re?ﬁ%ﬁ?sojfﬁf 20 B Emlayed. In
e s, S %ﬁf@&%ﬁﬁ}giﬁ%“ﬂaﬁbﬁi@ﬁggﬁv et 155 Bedfed in the
%r@ﬁﬁ‘l"]g‘l”r § ?’é@%%g’rgg%ﬁ 1% %[?i‘t%{v?i El?rst i@é&l lo?ﬁa dhYerature of the
{5515 STRyRE B Puib Paet 18 PIRRRD I STRRTE Bt sty hooer 131
R i e

IR PRSP rssﬁfg?%méﬁzegzt%e%%%wau o the
ﬁ NESRG gﬁ{)pggfgg_operty and bendi ng property of
' ecora ﬁ%e plate T.

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 living environment.

Urethane is employved 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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As second resin layer 10, polyethyl ene terephthal ate
resin filmmy be enployed. The pol yet hyl ene
terephthalate resin filmhas relatively high heat
resi stance, so that appearanc&lof decorative plate 1
is kept stable and pressing 25 property, bending
property, and adhesi veness are inproved. |In decorative
Iate 1 of the present_ enbodi nment, colored ink |ayer
emperatyres] oped ae he firpisresmbayerve | ayer 11 and
first resin layer 13. Ink |l ayer 12 20 covers first
adhesihe deaymrtlmplﬁévulﬁganmm to thepefrigaratorade@ dhdhe present
base color is changed in ink |ayer 12, thereby

SRDOLmeR: tiavesab! [itadperiativa it Tyt berappligd: o the outer wall

varlatlﬁile dept h feellng, nd nem;%@glgn property.

| fent gapah@henga d@% veeelabi cempaime onile like is
gecogﬁa}él ve plate 5 1, inner surface nmenber 18
i“8peed on the second surface side of netal plate 8,
and urethane foam ng thermal -insulating material.
Urethane foam ng thernal-insulating material is

e B B 1%,
et o1 Figt aDgsg Sekiopal g%e%aﬁé@?aégwi@%ef iata 3t bl Gpated metel
ot 803 Bpeh %%?Et%b%ga?”?ﬁ@a%ﬁﬁﬁ%%béf i Rstiffion transfer
%&%ﬁq&? AeBuaBlS sl e Erond o Bu iy, HEPOHBREt of the present

nB rature of the resin formng first resin |ayer
HBrefore, even mhen first resin layer 13 is

'h t b t he subl i nat i
{ andeite ﬁ?ﬁﬁfﬂﬁ%&g st BuBE e dhrsatiyR 1t tbe present

BRSOt M Al B B pin e
4P REEE AR ST l8TafBOa PR PR Gp R gp8Le ot o
LT i A RN P .
191¥ecglu?ar part or a striped pattern is disposed on the surface of backup member
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 degree

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 1s 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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- piber svards, tramsfarpiant sheef ok has

20 A door having such a structure can respond to

i ndi vi dual request for various colors and patterns.
Even when a nmeno pad or the like is attached to the
surface of the door, color m @ation does not occur,
and discoloration or fading is extrenmely suppressed

~in usual living environment. Urethane is enployed as

the foanming thermal -insulating material in the 25
pr eseht thabeaiviesinringonethad ofreesietalligslecenativearlapthelidie present
foam or styrene foam may be enployed. In this case,

) y be enplo nt : .
- exnplRy eptipdimepér aanslr iprintabepb ki ying iegakarity or a striped

varies, so that material havi@g}g the correspon inq% )
pRieE pnatsseifaee Bemplayedat (uder §lmmepiny layendfivgigesin layer) 13

first resin layer. The decorative plate is appl.ied

r to
ehlamaptedmeiabplatect 19 sungramppessbon andngapetedrwith the surface
however, the decorative plate_nmay be applied to the
Bihedingapatters EpA 4 shret plopnd fhpearemested apddgrpgped. Thus, a
veget abl e conpartnent. or the |ike is 5 disposed.

treerprersvpehRelesierpeiERg wlged matierng 15 demeshgn plate 3. In

i howi tacked, state_of a | an nated _ net al
view show ng a_ stacked state o tt%gifgrl?ga%é%@&ck’é%?mber 50 of

i.n a suhlimation transfer _10 process i.n.accordance . )
the Reqo eﬂldn%&ferrgﬁaw t@ﬁb&&ﬁr%ﬁge of tthﬁes%‘Pﬁge?ﬂlbOdlment 18
i nvention._ In the]grra uf acturi rre.}(god of..a netallic

pradsieed e g1 metalle qaseraiiveskite vEkR Apbublmatigadirasser pattern
urface in¢cluding.pattern 15A of transfer pri.nt
ap Of Seri g Sﬁgwﬁﬁgﬁgﬁ?@e YPgPY; Rasy, ﬁ&‘?ﬁ%@é’%&%ﬁ%‘?ﬁl part such as

outer filmresin |ayer, (first resin 15 layer), 13 o
R St il DL S5 Tnteit Ebeatoel o he @it anth e B e
crinped. An irregular part or a striped pattern is
di sposed on the surface of backup nenber 50. Thus,

PO R ERRER Y EABIOTEMIBTY S2. 0 Tt ) o ype

appealg,i%p 9% issaostt)z %Imna%gd sgc{tiotng ev%évqu S O%iln%ng lhé)a%[ttreating 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 pfeviously heated by a heater of previously heating vessel 54
faced to conveyer 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 layer 13 of plate 3 at about 200°C for about

one minute. First resin layer 13 of plate 3 1s then cooled by cold air sprayed

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

In a manufacturing method of a metallic decorative plate of the present
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such as a vertical stripe or a lateral stripeis
easily formed. Providing such a 20 netallic decorative
plate with a sublimtion transfer pattern increases
degree of freedom of design W8ed when a netallic

decorative plate simlar to panel material or wall

material of a systemkitchen is manufactured. THI RD
EXEMPLARY EMBCDI MENT 25 Flg. 11 is a sectional view
sphwingent. $ha exbymalyshary beghh filmds eanmeyed as ﬁr%ttr@sm layer 13.
and a transfer print sheet in a sublimtion transf
115E cEasIn nlayer of 3 alfic SUPSHIROBSE athiansl epakmted yW1th ‘the surface
i ment of the present inventiqgn. 22 In_the

mﬁg ingt BRftAED mh o Bruaferepant  shegbchr and v@em ate hepted and

the pres exenpl.ary enbodi nent, ransf er i nt
srigmeds 1t ?waehm)rﬁmla@up%wﬂy I oa plateps éﬁﬁ e grblimation

I}:%xz]is lljc'{};t;)g%sl %ggggés?pj%rqaofégé ﬁ%érlgrlg es! n l ?{Elrder fa {e%ftlperature ,
R PR 55 el a1
HetE RGO RS Sof : fosoLnoiy B PP RALSS ohrEls Jeas gasing process
n ot herH‘\%ot 0 nsfertp rint sheet 51 has tqlf
hﬁw gﬁrsﬁne&' %ﬁ@( LIj),gl R O @rgtf resiplayer 18 returned to a state
oot ﬁﬁbﬁr&aﬂapa%%%é%dﬁriﬁésasgeng a1 c decorative
glf atsgwﬁ § h]ga SUbL ! t | og%:f'(;a@*p é}f &an:ﬁ,ﬁr%{ne V- sthhaarp 1I)r1gh1: film is
T SR R -
‘gaﬁrn?ﬁgf( %@%@ﬁ%& eﬁ% gocfoaskf; | Fifes HEL Tog laver 13 is
f f
I B TR v v
h b
%% mr %Is o tPat%g lfl P eaS| nél yglno fﬁc %ﬁpﬁgﬁh%ﬁ% rl&gﬂfg’ly sharp
ﬂ)ﬁgﬁ&régg Y§dahy TGS la%g ¢ gﬂd SOEEYELP to the state before the

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-treafing process of the present embodiment, heated heating

roller 55 of which outer peripheral surface is the smooth metal surface is faced




10

15

20

25

52 and 53 wth the surface having colored pattern 15

(first resin layer 13) 20 directed upward. In the

conveyi ng process, first resin layer 13 of |am nated

netal plate 3 is previously h&dted by a heater of

previ ously heating vessel 54 faced to conveyer 52.

Heating roller 55 that is di sposed between conveyer 52

and conveyer 53 and_has -an outer peripheral surface
tohrddresm leverdd: anddeatingsghernsad rrlapadanesses e 3. Plate 3 is
first resin Iayer 13 of plate 3 at_ about 200C_for

Hysut Pressete b the e rokey szﬁl@slﬁnwsawer a14lagf PhMta: es@ that the
is then cooled by cold air sprayed from cooling
petromelsghagy b é@gﬂl@?@ Qﬁqﬁrstsa‘a%déﬂelt é3c<afn91@§%r3 san heprestored

a manuf act u g.rethod of a netallic decorative plate
W@Hﬁsﬂﬁé’s@&e@l@f%’odl ment, the extrenely-sharp
bright filmis enployed as first resin | ayer 13.

First resin layer 13 is superinposed on and contacted

ﬁﬁf‘ﬂ{f@ﬁ@i\ﬁ%@iﬁé@%&at t ern 13A of tr agsf er
Co) eated and crinmpe
TR e ETON: . —

d.under

is thermal ly treat and t
 eflenrir Badiber GaBter Mecron st ﬁﬁéh e%%l&ﬂpiﬂ ryfabodiment
nt infilJtrating into plate 3 does not
‘?%?’gl}bpﬁ‘ﬂgtl@ve? O s %eat treat| ng process, the

et uretA g eBeaid et of | RAtL LB (TRER eé%n £ pattern
PRl phorramebt o S A e OB o age(frst resin
%Vﬁﬁﬁﬁflsscgna?y&rf bEFTBEMIS A vh 5A3 &ﬁ%iﬂé‘é&%%@aﬁng colored
Y Zﬁsﬁﬁi LRESh ek I PRt ) 56 b process
ke kb o, T T B BT e A BRgS i iﬁa%é’éesbyne\%s%wagﬂem
Bl Oinaeft SEpaRor Bt unis 37 dipposed on the
&Hs%{‘eear& 48Y1i%he 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 frqm cooling nozzle
56A of cooling unit 56. o

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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extrenel y-sharp brightness is provided, and degree of
freedom of design increases when netallic decorative
plate 1 simlar to panel material and wall materi al
of a systemKkitchen is produc&d. 20 In the
heat-treating process of the present enbodi nent, the
heated snmooth nmetal surface is crinped to first resin
%M% 13 of plate 3. Slnce the _smooth netal surface
he Hitsb|tor fifih expanplary qmbementsl basadeanor sample of panel
transferred Is crinped to first resin |ayer 13,
@tﬂt@rlﬁh@ oy Shsteny lesche?nt thais i speeifiedphe @ prespective buyer of a
pressed fromre-sublimating fromfirst resin | ayer
11 riggpfornfor2theaystara kitehen.p aageriatlin decoyativsuplate of which
stripping.is obtained. |In the_ heat- treatln cess O
@Preeaaﬁesem remaskaliE milis do dderransl ngateris |Cért%s§3f§rem kitchen
%h outer peripheral surface is the snpot

qcaapgfachured. 24 hug, the gefmigarpten model !ﬁsnotgframted to a model

ting roller 55 ralls and presses pl ate Pl ate
lcmastopﬁl@s%f@rﬁe;klfq%@nr Bt @ refFigarateT i % %’Sft?@t iitchen that
Iate so that the e brlgtnes of
Bi lpﬁxmfeé%‘?lﬁqfaé“wnyl‘@tgfti] Isé{f"é’n?s tl]‘ét&ﬁe%é’a’? §tr8?l to-order.
i nexpensively and efficiently. FIFTH EXEMPLARY
EMBODI MENT Fig. 13 is a schematic sectional view

ﬁ{fﬁ%ﬁmmr ocess after sublimation
th the fifth exenplary

nbodj { ti . 10. Met al |
decor ”r?cnaetaﬁar éeCfr REFS Slhe B oﬁhm@%grrsfrgrw%&%ﬁrn of the

| oyi. ht, fil t

FERpRY it f RO uRA R odits RS, .aé{"@%fr’éé’@ﬁ%@em does ot
BT RA B o Bratofh Ty wieThage doRBaPEAT NS 7 14 » Lving
th first
feetatle yrrer?ggp IREET r'g{%%sgqrri%' w\ ﬁr%érr%rrgaﬁ%ﬁre kept for a
lﬁgglttinﬁ%cu er% %%: Q%&E‘éﬂ g‘%ﬂﬁgga alltl?ngl nmdaL{:%ha 1s 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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upstreamside in the internal conveyance of conveyer
57. At this tinme, the wupper part of plate 3 is
covered with heat insulating cover 59, so that plate 3
is hardly cool ed by anbi ent &6r and efficiently

heat ed by el ectromagnetic induction heating unit 58.
20 First resin layer 13 is then cooled by cold air
sprayed from cooling nozzle _56A of cooling unit 56.

In the heat-treating proces@léﬂhQ e present

enbodi nent, plate 3 is heated by electromagnetic
induction. First resin layer 13 that is made of
thernppl astic resin and is bonded to the first surface
side &f Awemaralép aflecogatize oplageWHE &f prblimwtion jtragsier pattern
short, tine, so that the extrenely-sharp brightness of
FGIRBYISIEesin | ayer 13 can be restored efficiently in a
short tine. | manuf act uri ng process of netallic
decorati@énﬁPZngein accordance 25 with the first to

fifth exenpl ary enbodi nents, based_on a sanple of .
panel TATEE & h%@rw%fw&w PR Relfst ﬁgff%p%_og%@cmﬁr@cplate’ and

by a prospective buyer retrigerator for the

oY st em LRI rans T AE el Bt RS 08 106 s eweface of the
appearance is r rkabl. imlar to the panel materi al
@ggmagey??éﬁﬁelﬁrgﬁﬁg e%x% “%e manufactured. Thus, the
refrigerathgr nodel is not limted to a nodel _

dedi cat ed8°he system kitchen, but a refrigerator

Win U 2y b R 0B et e E L o A one of the

g R R R Aher By B ChiePins RolgFERRHENS and

ot i ntod_ pat EoPR WaRdoRg et EiaeidRTPE ok FomiBker jsmot lower

i PR 88 4 R KRRl ¥ g ufimates to bl
Th

tglr Z}%%&gﬂf oA S KGRE tfhl rnt ? ntakn%?gﬁ?l}irgprgrefe Iﬂi%l; %E}B}iﬁ}a&i‘)&l coloring

ane 1oamng 1 nsul a

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 ’_chan a using temperature of the metallic

decorative plate and lower than the 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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15 space fornmed of the netallic decorative plate and
an inner surface nenber, and the netallic decorative
pl ate can be applied to a refrigerator door or the

like forming the front surfadd of the refrigerator.

26 CLAIMS 1. Anetallic decorative plate wwth a
sublimation transfer pattern conprising: 5 a netal
plate; a first adhesive |ayer forned on a first
surface #fhergm Hhefirst sesindayemeentains aghultravpiehnbsorhgr.
first resin |ayer fornmed on the first surface of the
netal plate via the first adhesive |ayer, wherein 10
a sublLinmation coloring . agent is infiltrated into at

| east 5o’E§e sretgHie decprative plate apeppdimestoclame 1 j ¢ st
adhesive | ayer to forma colored pattern, and gl ass
transiti gherewmddedingt ée%nﬁ@w ipitpriped ghp polvestar resin Bkm.
| oner than a tenperature where the sublimation
coloring agent re-sublimates to blur the pattern and

islo than g. tenperature where_the syblination

col ort\?ﬁ’@he W tallic flecpEati Yol e Aeocing, toRkEThBt al | | c

decorativ | ate according to claijnl, wherein the

Toror®: cuheReily it SEs Pk LPesin, (i iy Tareiedy  dgopolvethylene
nd nost 50% at a tenperature not |ower than a
%F’B@h}aé?ﬁ?eqeﬁﬁre of the metallic 20 decorative plate

and | ower than the tenperature at which the col oring
agent re-sublimates to blur the pattern. 3. The

metal Lig decoratiyve plate . according to claiml,
wher of ribEed e debpBitimafy fenplha eia St ne 11 rs
resin | axyv%%réi% tehte 1?0 y(lesecglS tres7191 n:rt]qs allzt_la e 31' nila%ot%hed 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.

8. 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 temperature of 70 to

- 120°C 1s at least 20% and at most 50%.

25

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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4. The nmetallic decorative plate according to claim1,

27 wherein the first resin layer contains an

ultravi ol et absorber. 5. The netallic decorative plate
according to claim1, wherein28e first resin layer is
formed of a polyester resin film 5 6. The netallic
decorative plate according to claimb5, wherein the

pol yester resin filmis_ fornmed of polyethyl ene

t er epht havhgrely melting point oftihe figst apsinclager exegeds & temperature
pl ate according to claimb5, wherein_ the pol yester

Ak & ek ithg sublimedonosolpangagead paupbntates i blur the pattern and
.erephthalate resin into which mcro silica js nelted

Hagmp tempegaturp gange where thrtsitadhesivs laver havadbesiyeness.

to claim5, 15 wherein the polyester resin filmis

made of nelted and bl ended resin of polyethyl ene

t ereph ate resin and, pol yet hyl ene napht hal ate

r esi nlégﬂerﬁtﬁtﬁﬁhcafwl@ta@dﬂ%& pGreTdmgite chBbldi ng to
claimb5, erein, the glass transition jenperature of

the pol y@despin dben st repint Javerdst m csafpgatad copolymer

st 120C,. and crystallinity of the polyester resi .
PRIVRSSE "atindhyelish speltie majht & o tomeeratise of ahleassdgp°C and at
and i\g st 50% 10. The netallic decorative plate
ogk Q%to claim1, 25 wherein the first resin

| ayer includes pearl material. 11. The netallic
decorative plate according to claim1l1, 28 wherein

mel ti oi nt .the first .resin | ayer, exceeds,a ..
{enpet s i MesgligAetarative mafi rehee TR (eGLoR Lofiades comprising
4 (seécsolill%l Ilersr{i:{{ a%ze.tf %eg!féjern %hr(]aemggatltpelgtpe E%E]C? the first adhesive layer.

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 filin,

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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lies in a tenperature range where the first adhesive

| ayer has adhesiveness. 5 12. The netallic decorative

pl ate according to claim11l, wherein the first resin

| ayer is nade of saturated co@® yner polyester resin

of which nelting point is a tenperature of at [ east
100C and at nost 180C. 10 13. The netallic decorative

glate accordlng to clal 1, further conprising a
sdlonalgeegii the madal plat the netal plate and the .

first adhesive layer. 14. The netalljic decorative

pl ate ac &ﬂ@nqggtheér@l Ansylaging watesial foameseand dilfassingo a space
|.ayer |s made one of vipyl chloride resin 15 film

KrEnadoriyih Péﬁ%ailﬁredwégmver plsfﬁe apd theqanepsuyipgecmember.
decorative plate according to claim 13, wherein the

second resin |ayer is nade of pol yet hyl ene

terephéqg%ate resin fil 20 16. The netallic

decor A% 48 OBfefrEalh &g piwigerator) WhRTEID furt her

conpri Si a colo ed nk Iay tween the first

adhesi ven]P%)?@FeraW& I Hetormest Of ag ﬁleﬁaw ulafipg paplagccording to
i.nsul ating panel conpr|S|ng. 25 the netallic

datBrii ve plate with a sublimtion transfer pattern

on & SeoBptinelr s souioal oTE (i ppF Shiaps PLOY Brifgerator

the netal plate; and foam ng thermal -insul ating
Mterial foaned and filled into a space formed of the
metallic decoratw&ﬁlgl ate and t he inner

rfa
menber . 5i€ dnneg, syrfafe mempey forms raefpfrj‘l‘ﬂg@? forage room in the

reu%the outer wall is forned of the heat
T EP P g panel according to

19. A manufacturing method of a metallic decorative plate comprising:
(A) superimposing a laminated metal plate on a transfer print sheet
so 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 coloring agent re-sublimates to blur the pattern and being lower

than a temperature 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 layer.
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claim 14, the netallic decorative plate forns a front
surface of the refrigerator, and 10 the inner surface
menber forms a part of a storage roomin the

refrigerator. 19. A manufactuBing nethod of a netallic
decorative plate conprising: (A) superinposing a

| am nated netal plate on a transfer print sheet 15 so

as to bring a light transmtting first resin | ayer of

the lam nated netal plate into contact with a surface
provided with a colored pattern with a sublinmation i
col or f9rgl Ry EMnUEactugng mekedel e metalhe slecoyaterplatg according
resin layer being applied to a first surface of the
F%ﬁ?ﬁﬁﬂé@“@@ﬂﬁp plate via a first adhering layer and

glass transition_tenperature thereof being not |ower .
than a t%ﬁ@?é@&r@%ﬂ edrckndyne Eharqlpag Bfted Briungrimposed

agent re-sublimates to blur the pattern and bei ng .
PRFBs fireh 2551 1@5%5}'8& brekup mgmber DREING BT RhdFgAularity and a

col oring ,agent is transferred; and (B) heating and
'%tﬂﬂ%ém?%tetr It # PREaPRGheep & and the surface

i ncluding the | oy ed tter rought into,contact. .

w - each soReiS; #he sulsfopyine % th soloar grattaieisgprimped to
the. first. resin | IS _hi gher than glass transition
%ﬁr@ﬁﬁ%‘?‘lﬁtlweéﬂ?ﬁ ﬁ%/q?lréaqlﬁqpsp%p%% | ayer, wherein the
sublimation coloring agent is infiltrated into at

| east one of the first resin layer and the first

dher,] I . 30 20. Th turi t hod of th .
et a1 11 QRS B e P o P o L0 AP efedrizs Plate ecording
=th§riei Egl nhst ep (A), the surface including the col ored
tﬁa P& ¥ g{ﬁﬁ imposed 5 on the first resin |ayer by

St pod B PEPRe AL RS PR Boinkd B3R iSPte8 on o surtace of

the transfer print sheet.

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 metallic decorative plate according

to claim 22,
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in step (B), the surface including the colored pattern
is.crinped to the first resin |layer by the backup
menber. 10 21. The manufacturing nethod of the

nmetal lic decorative plate accalding to claim 19,
wherein one of irregularity and a striped pattern is
di sposed on a surface of the transfer print sheet. 15

22. The manuf act uri Er;girmt hod of the nmetallic
decor at | Vehespit @ hgatask valleg of wehieh antar merighgrahagrface is a smooth

conpri sin t her mal treating the first resin -
np Slimfa%‘ I(ﬁo%?ﬁ?@ ite i %ﬁéﬁ%m&ﬁ% layayp ppddhiedaminatnd mgtal plate 1s
qent having infiltrated into the | am nated netal
tadeandiprasspd msing Shegrollenie stepllher ei n the first
reS| n | ayer includes a sharp bright film 23. The

manuf acturing nmethod of the netallic decorative plate
a heated snooth netal

accor to claim 22, erei |
surfa %nf‘ll@,e B THae g wghlﬁ@f‘f gf] thesmyefallig\fecorative plgte according
éﬂe‘)é 25 24. The manufacturing nethod of the netallic

By e pl ate according to claim22, 31 wherein a

heat ed roll er. of i ch outer heral surface is a ,
oot | FReRring th¢ Hapetcmatal giitee s (heaped g flectromagnetic

| ayer., and thg | ami nated netal plate is rolled and
88”&§%Q)he roller in step (C. 5 25. The

manuf acturi ng nethod of the nmetallic decorative plate

according to claim22, vvherein the |anminated netal

Pl "?‘t 8. A p}faa&u%gctt%megl r%%%ﬂoom eat msulatmg 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
msulating material,

wherein the manufacturing method of the heat insulating panel
satlsﬁes one of the following conditions:

(1) glass transition temperature of resin formmg the first resin

- layer is higher than a temperature to which the first resin layer is heated in

step (F) 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

(F) is lower than the glass transition temperature of the first resin layer.
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induction in step (©). 10 26. A manufacturing net hod

of a heat insulating panel conprising: manufacturing

the netallic decorative plate according to claim 19;

(D) .di sposing an inner surfacé2renber on a second

surface side facing the first surface of the | am nated

nmetal plate having the colored pattern; (E) injecting
foaming resin into a_space_forned of the |anm nated. 15 _

met al 2p! abe mielppg srethod o4 ke heabarsulaing rpel according to
formng a foamng insulating material by foam ng the

elaam resin in the space and integrating the

| am nated netal plate and the foam.ng insulating
mat eri al WheHerethe gﬁ% nesHuiaYet ¢PRinpaesisdhst dope npkaeel at the

A nsul ating, panel,_ 20 _satisfies one of the follo _ ) .
trrpeyatrsin step (B).softeps ah diept and campe tupe e StoP (Bighds viscosity,

formng the first resin layer is higher than a

PR SRRsiEaNES the GIPERAtRE clOtaE REEtin | ayer |s heat ed
in step (F) and is lower than a tenperature to which
the first resin layer is heated in step (B); and 25

(2) a,tenperature to which the first resin layer is .

heat o X smapuitierring meods ehnapneuiradel s py refigerator
tenperatyre of the first resin layer. 32 27. The

HRERBYSr i ng met hod of the heat insulating panel

RN TR R ARG M AR T A
A £ I G TR R —
G BT e TG g o o o outer

(H) 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 resin layer is heated in
step (K) and is lower than a temperature fo which the first resin layer is heéted
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.




manuf acturing the netal decorative plate according to
claim19; 10 (G processing the lamnated netal plate

having the colored pattern into a shape of the outer

wal | for the refrigerator; (H33di sposing an inner

~surface nmenber on a second surface side facing the

first surface of the |lam nated netal plate on the

outer wall; and (J) injecting foamng resin into a
space2fof e sagrulpglangg @eth&f pt thegoutes walk fqmiderrefrigerator for a
surface nenber, (K) forming a foam ng insulating

Aestem kitchap ageq W@tf)t?éal%gﬁ’i ng resin in the space

and integrating _ the outer surface plate and the L
foam ng WhegImthe mekallisdespratiyeeplais of which appearance is similar

- manuf acturin thod of the outer wall satisfies one

] Palzgl mRgenal o W%@VS&%%&?%@S penuggctuged fagd pRansample of
%he glﬁ§s tra sitLon t enper ature of thg first resin .

hg ppnelmategiatda the apanwiashrrgprrcgss phthst megaliig decorative plate
formng the first resin layer is higher than a o '
?@ﬁﬁ@F%ﬂ@ M 18hich the first resin layer is heated
in step (K) and is lower than a tenperature to which
the first resin layer is heated in step (B); and (2)
a tenperature to which the first resin layer is heated
in step 33 29. The manufacturing nethod of the outer
wal | for the refrigerator for a system kitchen
according to claim28; wherein the nmetallic decorative
pl ate of which appearance is simlar to pane
materi al of the systemkitchen i s manufactured based
on a sanple of the panel material in the
manuf acturi ng process of the nmetallic decorative plate
~according to claim16.




