10

15

20

25

“transfer nmenber in which tra

26 MARCH 2007 1 DESCRI PTION Transfer Menber 5

Technical Field The present invention relates to a
transfer nenber for use in decorating the surface of

a resin nolded article. 10 Background Art 26 MARCH 2007
Conventionally, as a nmethod for decorating the

surface of a resin nol ded articlé; there has been a

nmet hod of transfer sinultaneous with nolding. The

met hod of transfer sinultaneous with nolding is a

met hod for 15 providing dec Eﬁghg%ﬁygﬁlgcg?gaarel ease

| ayer, a patterned |layer, an adhesive |layer, and so
on are lam nated in order on a substrate sheet, in a
netfl nn#%, injecting and stuffing a resin into a
cavi¥§ms ﬁi%ﬁﬁgﬂﬁ transfer menber adhere to a 20
surface of a resin nolded article sinultaneously with
obtaining the resin nolded article by cooling,

thereafter  peeling off the substrate sheet and
tr iRFWHIGHY EHRIdtransfer Iayers onto the surface of

the resin nolded article. 25 In general t he t{gnsgertransfer

menber used fOe t RFSSPINARCGIVRREIOD nEelatess

transfer sinultaneous with nDIdin% i%J¥¥;g§ié?/a resin molded
. ‘

member for use in decorating t

article.

Background Art

Conventionally, as a method for decorating the

surface of a resin molded article, there has been a method
of transfer simultaneocus with molding. The method of
transfer simultaneous with molding is a method for
providing.decoration by placing a transfer member in which
transfer layers of a release layer, a patterned layer, an
adhesive ‘layer, and so on are laminated in order on a
subétrate Sheet, in a metal mo;d, injecting and stuffing a
resin into a cavity, making the transfer member-adhere‘to a
surface of a resin molded article simultaneously with
obtaining the resin molded article by cooling, thereafter
peeling off the substrate sheet and transferring the
trangfer layers onto the surface of the resin molded

article.
In general, the transfer member used for the
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printing the layers on an el ongated substrate sheet in
accordance with the width of the roll of a printing

machi ne and used by being cut (slit) into an
appropriate width in 5 accordance with the si ze26dIARECH 2007

object to receive transfer (object to which transfer
| ayers of the transfer nenber ar to be transferred),
and thereafter transferred. Oln this case, there has
been a drawback of the occurrence of a foil flaking

OOSHRERE St Mt A5 0n° A ot Oformea. by
ORI e O RoVTPel dhs £ aytPilsier it Ealh shet  in
PUOSAL S St odOR et ol B Ub 1RTLLER B WBrinbing machine
e sl ggya%%g%%ﬂd:%gf(%é}hfgﬁggﬁgﬁggﬂpﬁpﬁ%@é width 1in
Lge q%ﬁ:tc{q%&esﬁbﬁg{ %ggb%sgg[%egfggxg?é‘hggépa:@%er@geive transfer
hd ot B0 Mt SRt ARAS Gorii A Lep Rember are
e S L TS L S
patterned | ayers as

the casewhere there are nag%l
transfer |aydr£his cpsecaddaneerkasn bepdr acfbappek of the

layer is required to be provided as a patterned
| apeeurrancre @fsed 25Faker £ lakdnseePhproBENOEnnEhake| pnk film

being thick as in the case 26 MARCH 2007 3 M
flakes ‘131 constituted of a peel layer 104, an anchor layer

107, a patterned layer 105, an adhesive layer 106, and so
on peel off the surface of a mold release layer 103 formed
on the substrate sheet 102 at the slit portion of the
transfer member which is caused by an impact occurring when
the blade 130 hits at the time of slitting as shown in Figs.
12 and 13. This 1s because not only the portion subjected
to transfer but also the portion that is not subjected to
transfex have-excellent peelablility between the substrate
sheet and the transfer layers of the transfer member. The
foil flaking has occurred more significantly as. the
thickness of the transfer layers 1s increased as in the
case where there are many patterned layers. as transfer

layers, in the case where a vapor deposition layer is

required to be.ﬁrqvided as a patterned layer, in the case

where the peel layer cannot help being thick as in the case
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of a hard coat transfer nenber, in the case where

there is many function layers, and in simlar cases.

As a result, it has occasionally been the case where

the ink filmflakes have-adhered again to the % MARCH 2007
transfer nmenber and entered between the object and the
transfer layers during transfer.3Furthernore, carrying

out the transfer sinultaneous with nolding with an

ink film Q flake adhered to the back surface of the

transfer. nmenber has caused the_ adhesion ., of the ink
fi 19 f2 kekdt 6ophe trepsayi fPmOGEy adds (GRFGqetifre there is

nol d, occasionally causing a ,dint (called a dent) due

t o MY i Gt ioR flayeron aM 103kt HiCR$RS nol ded

article. Accordingly, there is one in which the | d

rel ease | aye®s108 xesyddyvi gl hasa %%ﬂl}qrﬁel%tgg?ﬂ the case
15 excluding a portion to be brought in contact mﬁtE a

sl iwhegsy t ithe 108kwh&d lmhe fhakesr eha¥ge paheredozagein to the
provi ded on a substrate sheet, and transfer |ayers of

a peensifeyermepber andt eatesed abetween ihe adhdacte and Che
| ayer 106, and so on are provided on the nold rel ease

| aferns@ri dageds: dugipceaansien.he Budhem@nke ofcarrying out
foil flaking during slitting (refer to Fig. 4 and )

Un &keni thesch slifgpan ed ewliamenuBubvi tat meod ding 1withssey) ink film
Mor eover, it can be considered to provide all the

_ tr&baker adieares] i o atpat teack | surfadeobprive dEngnsher membex

nmold 25 rel ease |ayer 103 all over the -surface and ‘
cohati tamuesdde the Mies2607 oft the ink film flakes to the

cavity surfaces of the metal mold, occasionally causing a
dint (called a dent) due to the ink film flake on the
surface of the molded article.

Accordingiy, there 1is one in which the mold
release layer 103 is provided in a belt-like pattern
excluding a portion to be brought in contact with a slit
portion 108 when the mold release layer 103 is‘provided on
a substrate sheet, and transfer layers of a peel layer 103,
a ﬁatterned layer 105, an adhesive layer 106, and so on are
prévided on the mold release layer 103 in orxder to prevent
the occurrence of foll flaking during siitting (refer to

Fig. 4 and Unexamined Japanese Patent Publication No. 11-

58584) .

Moreover, it can be considered to provide all the
transfer layers in a pattern instead of providing the meold

- release layer 103 all over the surface and constitute the
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C transfer nenber 101 so that the slit bl ade does not

cone in contact with the transfer layers during

slitting (see Fig. 5). However, there has been an

i ssue that, when a 5 nmetal nold 111 having a s?cMARCH 2007
gate 113.is used in the case where the transfer

simul taneous with nolding is cardied out by using the
transfer nmenber 101 of the construction shown O in

Fig. 4, a runner portion 113 for the nolding resin
comuni cating with a cavitg 112 as shown in Fig. 10 is

10 brawgfer i memoer at@l vwe nthak teegabbEnbbadefdefs not come in
slit portion 108 of the transfer nenber 101 (Note that

i n Gmtact owitkf thentrangferalag@rdeBind skltbing (see Fig.
where the nold release |ayer 103 is provided, and 81

derfotes a region where the nold rel ease layer 103 is

not provided.), and the 15 sprue runner for the

mol di ng resi rHdwesesr t othheeadiwssi been| sgrer 1566eof thak, when a
transfer nmenber 101 (as shown in Fig. 11, in an

i Nmettalomoind di hy Bawirg a pdde ariferlbRelsngsetf ins the casae
only a portion 84 which is an interface of the nold

rewbese thay arah3Feand imvd tpewousaywert bYding is carried out
peeling-off after 20 transfer, and peeling-off can not

beppeifsdmipcilad thnofdiermemipeti D0] afid theeroorisruction shown
provi ded the adhesive |ayer 106 on the sprue runner

si ga ofighe 4ol di nauriest Nnppettiiosn 128, fémethe smobding resin
peel portion on this side, and thus the sprue runner

f opohkiGniBheing e husesvityt hazadhesishewnaytn ZHg. 10 is

106), failing in carrying out continuously nolding as

a BPoWiEH 2R07contact with the neilghborhood of the  slit
portion 108 of the transfer member 101 (Note that in Fig.
10, reference numeral 80 denotes a region where the mold
release layer 103 is provided, and 81 denotes a region
where the mold release layer 103 is not provided.), and the
sprue runner for the molding resin fuses to the adhesive
layer-los of thé_transfer member 101 (as shown in Fig. 11,
in an injection molding state, a portion for peeling-off is
only a portion 84 ﬁhich is an interface of the mold release
layer 103 and the peel layer 104 for peeling~off after
transfer, and peeling-off can not be performed at the other

| portion, and there is provided the adhesive layer 106 on

'the sprue runner éide of the molding resin portion 120,
there is no peel portion on this side, and thus the sprue

funner for the molding resin fuses to the adhesive layer

106}, failing in carrying out continuously molding as a
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5 consequence of the break of the transfer nenber 101

or another trouble (see Fig. 6). Particularly when

carrying out the transfer sinultaneous with nol ding

on both sides of the nolded article by using t2dMARCH 2007
transfer nenbers 101 as 5 shown in Fig. 10, the

mol ding resin flows in contact wbth the edge portion

of either transfer menber 101, and therefore, the

af orementi oned phenonenon occurs nore easily.

Moreover, in the transfer nenber of the construction
shoewnsedquerce 5 ofanthenibsiank r 8di dthen tegnsigr fpember 101 or
resin is used as the peel layer 109 when the surface

st ranmfienf trowble afseer Figlde@) ar t iPard 1icy 1gadiy sfpeny carrying
be inproved. However, the thickness of the ionizjn .

radiutt itdre tuanster esinnhcanenes Wik teel G ‘P’ér%gh sides of
by being partially patterned by a printing nethod,

and:hehi moldedt artdicdee s Usdd oten tans femingubers 101 as
sufficient surface strength has hot been able to be .
obtshioned. inAcEby di b9} y thehaadiiery oésimefppwsedmn contact with
invention is to solve the aforenentioned issues and

pr cchiede ealgier apeiei onmerifer eddjenl e wfarsfiey member 101, and
conti nuously forned by a nethod of 20 transfer

- Si rhktrafecas Wwheh aforémagtdonesb phienompromuiaiog:s more easily,

article excellent in surface strength. Disclosure of
| nvention | nMerderwelrp achhevetide Iramesfert i omember of the
object, the 25 present invention is constructed as

f obbA¥BruetidiReHo®80dn Fig. 5, an ionizing radiation curing
resin is used as the peel layer 109 when the surface
strength of the transfer molded article is desired to be
improved. However, the thickness of the ionizing radiation

curing resin has béen limited when formed by being

partially patterned by a printing method, and this.

therefore has led to an issue that a sufficient surface

. strength has not been able to be obtained.
Accordingly, the object of the present invention

is to solve the aforementioned issues and provide a transfer
menber capable of being continuously formed by a method of
transfer simultaneous with molding and obtaining a molded

article excellent in surface strength.

Disclosure Of Invention

~ In order to achieve the aforementioned object, the

‘presént invention is constructed as follows.
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According to a first aspect of the present invention,

there is provided a transfer nenber conprising: a

substrate sheet; a nold release |ayer of a belt-shaped
pattern 5 |laminated on the substrate sheet; an26 MARCH 2007
ionizing radiation curing layer |lamnated all over a
surface on the nold rel ease | ayer; a patterned | ayer

| am nated all over a surface or partially on the

ionizing radiation curing |aygr; and 10 an adhesive

| ayer lam nated on the patterned |ayer only partially

in a portion where the adhesive |ayer overlaps wth

the nold rel ease | ayer. According to a second aspect

of the presdmcordingntton, at hBiests pspectedofhethe present
transfer nmenber as defined O 15 in the first aspect,

whisrednt idre ddives vies Iryerided | antrensfer menbreayicomprising:
narrower along a direction of width of the transfer

menber t han aa sudgitoabsheahedtltve adhesi ve | ayer

overlaps with the nold rel ease | ayer. According to a

third aspect aholtie qalesesd 1aGeirmnveft izonbel beshaped pattern
provi ded the transfer nenber as defined in the first
olasdnateédaspethe bubkltenmtwomhidedi;ng: an anchor | ayer

| am nated wholly or partially between the.ionizing

radi ati on ‘cani dgnizjey astiidelqaatteriwd Layer. lZminated all
MARCH 2007 7 Brief Description of Drawi ngs. These and

obhrer aspeefacendnfehéumeddofrelllase layer:

a patterned layer laminated all over a surface orx
partially on the ionizing radiation curing layer; and
an adhesive layer laminated on the patterned

layer only partially in a portion where the adhesive layer

- overlaps with the mold release layer.

According to a second aspect of the present
Anvention, there is provided the transfer member as defined
in the first aspect, wherein the adhesive layer is
laminated in a ragion.narrower along a direction of width
of the transfer member than a region where the adhesivae
layer overlaps with the mold release layer.

According to a third aspect of the present
invpntion, there is provided the transfer member as defined
in the first or second aspect, further comprising: an anchor
layer laminated wholly or partially between the ionizing

radiation curing layer and the patterned layer.



5 present invention will becone clear fromthe

follow ng description taken in conjunction with the
preferred enbodinments thereof with reference to the
acconpanying drawings, in which: Fig. 1 is a 26MARCH2007
sectional view showing a transfer 10 nenber of a

first enbodi nent of the present invention; Fig. 2 is a
sectional view showing the transfer nenber of a

nodi fication of the first enbodi ment of the present
invention; Fig. 3 is a sectional view show ng the

transfer 15 nenber of another nodification of the

first enbodi ment of the present invention; Fig. 4

i 6"a sectional view show ng- one exanple of Q the
conveifiie@NBbstF ARSI oFepPkindd 0- 5 is a sectional

vi ew showi ng one exanple of 20 the conventi onal

transfer nmenbefsedd gané | SRS chgpedtsec whdw Sdeinimeg of the
the case where transfer sinmultaneous with nolding is
gxecyiredey Usivegtioncorlantbarale tckersf efromntide; following
Fig. 7 is a sectional view showing a transfer 25
menbeescfiptisecorkkkembodinmemondinebtonr agkih  the preferred
invention; 26 MARCH 2007 8 Fig. 8 is a sect| onal Vi ew
showiembodinrenteanshereofewish FeLeraBae! %ot Regqppanying
second enbodi nent  of the present invention; Flg 9is

a sefFpwingsiBwWRESH ng the transfer

Fig. 1 is a sectional view showing a transfer

10 member of a first embodiment of the present invention;

Fig. 2 is a sectional view showing the transfer

menber of a modification of the first embodiment of the

present invention;
Fig. 3 is a sectional view showing the transfer

15 'member of another modificatiqn of the first embodiment of

20

25

‘the present invention; .
Fig. 4 i8 'a sectionel view showing one example of

the conventional transfer nember;
Fig. 5 is a sectional view showing one example of

the conventional trensfer member;
Fig. 6 is a schematic view showing the case where

transfer simultaneous with melding is executed by using a

conventional transfer member;
Fig. 7 i8 a sectional view showing a transfer

member of a second embodiment of the present inventions
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5 nmenber of another nodification of the second

enbodi nrent of the present invention; Fig. 10 is.a

view showing a rel ation between the conventiona

transfer nmenber and the netal nold; Fig. 11 i s 2 MARCH 2007
sectional view of the conventional 10 transfer nenber

at a portion Ain Fig. 10; Fig. 12 is an explanatory

view for explaining a state where slitting is

performed at the slit portion ofg the conventiona

transfer nmenber; Fig. 13 is an explanatory view for
explaining a 15 foil flaking phenonenon; OFig. 14 is

a plan view showing a relation between _a traniigr
nmenber of t?%gen%oaﬁnénFQSFl?ﬂélpVé%EthOVﬁPQn g ster

t he net al nDId s ctional i ew of, the

L PERBTE 0f58 maridicstiohe o iefcond ERBORIRGN, of the
i nventi.on, EHQﬁ% ortion A |n Fig. 14; Fig. 16 is a
SREES I 11N *t he transfer menber of the anot her

erbod Tont e U1 98 SFEGINRIE 0 SoByERE! LR rbleser
Sl Rk AR, B Db e o
PR g 2 Bersecty ve v enof the
invention pRyWhhgNsis a view showing a relation between the
conventional transfer member and the metal mold;

Fig. 11 is a secticnal view of the conventional
transfer member at a portion A in Fig. 10;

Fig. 12 is an explanatory view for explaining a
state where slitting is performed at the slit portion of
the conventional transfer member;

Fig. 13 1is an explanatory view for explaining a
foil flaking phencmenon;

Fig. 14 is a plan view showing a relation between
a transfer member of the embodiment of the present
invention and the metal mold; ' |

FPig. 15 is a secticnal view of the transfer
member of the embodiment of the present invention at a

portion A in Flg. 14;

Fig. 16 1s a sectional view of the transfer

- member of the another embodiment of the present invention

at a portion A in Fig. 14;

Figs. 17 ‘and 18 are explanatory views for
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5 four belt-like pattern peeling |ayers are provided;
Fig. 20 is a sectional view of the transfer nenber of

t he enbodi nent of the present invention in which a
regi on of the adhesive layer is narrower than 26 M4REH 2007
of the peeling layer; 10 Fig. 21 is a sectional view

of a state where the transfer nenber of the

enbodi ment of the present invention is adhered to a
resin board for peeling test; an¥l Fig. 22 a sectiona
view of a final product obtained by using the

transfer menber of the embodinent of 15 the present

i e i T
the E‘E%fén'g: OZJ'On S’:rg\%eﬁ f;b?‘é% iorﬁj'mteral s }ghroughout
:ﬁgtg??rgl %é/&rts?s%oausnga ?‘f’?? S ni‘ewe'en‘géﬁ offsatagl rs{:ansfer
gl PRR S0 R g o
fﬁ%&%ﬁ%g?“%sﬁé‘éwé LRGeS RopRbtifall

provi ded Oﬁééhe 2PURSLr gt & %haa Gigﬁn‘gﬁstﬁﬂ transfer

i oni zing radrati‘on ¢uring layer provided on

' %%Rﬁh&abf %R@ehmgogﬂﬁeﬁgeofnfﬂe P EESE iﬁ%@ﬁéiéﬁ i which

enot es patterne ayer provi d on
a region of the adhesive layer is narrower than a region of

the peeling layer;
Fig. 21 is a sectional view of a state where the

transfer member of the embodiment of the praesent invention

is adhered to a resin board for peeling test; and

Fig. 22 a sectional view of a final product

obtained by using the transfer member of the embodiment of

the present invention.

Best Mode for Carrying Out the Invention

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying

drawings.
Figs. 1 through 3 are sectional views showing

transfer members of a first embodiment of the present

invention and its modifications. In the figures, reference

numeral 1 denotes a transfer member, 2 denotes-'a substrate
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5 the ionizing radiation curing |layer 4, 6 denotes an
adhesi ve | ayer provided on the patterned |layer(s) 5, 7
denotes an anchor | ayer provided between the ionizing

radi ation curing |layer 4 and the patterned | ayes(MAREH 2007
and 8 denotes a slit portion. 10 The transfer nenber

lis lamnated with the nold release |ayers 3 of

bel t -shaped patterns, lam nated with the ionizing

radi ation curing |layer 4 all ovel0the surface,

lam nated with the patterned | ayer(s) 5 all over the
surface or partially and am nated with the adhesive

| ayers 15 6 only in portions where the adhesive | ayers
6sheet) ag wietotas t be mpld rellease |kamars Broxided on the
bei ng bonded to a resin board, the transfer nenber 1
hewbstnsde shesethg@ih éndenekest panigpising wradipbipaceuring
to the resin board in the portions where the npld

rayeePrayédeds on e thet BrbetEREe wibgetne 20009 afbpermold
menber 1 is peeled off at an angle of 90 with respect
(xehareer daisTBodhd 3 SRIHIQR & IDRHHRRAA Havey pEovided on
el eiatlehe UosaPrrlonoaiad ons e 12, HUOUeRlfes an
A LTI R N 0
BsPe8 A OR abho R YEAPUARI PR B! Sgptesn
L5311 SRR BETHARAE BIER G, Aol Y o] ane
geagrlm é){islasgﬁrh %Soﬁq.o%l.um num foil and a copper .

The transfer member 1 is laminated with the mold
release layers 3 of belt-shaped patterns, laminated with
the ionizing radiation curing layer 4 all over the surface,
laminated with the patterned layer(s) 5 all over the
surface or partially and laminated with the adhesive layers
6 only in portions where the adhesive layers 6 overlap with
the mold release layers 3. After being bonded to a resin
board, the transfer mamber’l has a peel strength smaller

than 50 N/m with respect to the resin board in the portions

where the mold release layers 3 are not provided when the

transfar member 1 is peeled off at an angle of 90° with
- respect to the resin board (see Figs. 1 through 3).

It is preferable to use an elongated one as the

gubstrate sheet 2. As a material for the substrate sheat 2,

- there can be employed a resin sheet of a single body or a

cdpolymer of a pblyethylene based resin such as a



10

15

20

25

5 foil, a cellul ose based sheet such as gl assine
paper, coated paper and cell ophane, or a conpl ex of
t he above- nentioned sheets. Myreover, when the
surface of the substrate sheet 2 has minute 26 MARCH 2007
undul ati ons, the undul ations are transferred onto the
transfer |layers, so that matted, 10 hairline and ot her
surface configurations can be expressed. Moreover,

there nmay be provided a surface Lieat nent of easy

bonding or the Iike. The easy bonding treatnment is the
processing for making the ionizing radiation curing

| ayer adhere closely to the substrate sheet, 2 so a

t Hammya@e orﬁeﬁe&gtm&ﬁg@. oReELR i nPR a\RGT Y4 ifpe TeFdP

peel off the O substrate sheet 2 en the tran fer
nepb¥yiny} chlquide,based; gos e %. La%ﬂr 35gd resin,

D E o B T bR AR S AR o
2—’5’1@2‘%?%e#a#g?f‘?fg{‘%usﬁigé“é%ﬁ‘: u&&nh@eéaﬁzza%%t £ Somver
004,100 o AOELA, FRANAI SRR SuBH B ey pever,
i By PRI, SIS, B e oo
shacdingl TGS, MIBMALE, R O IERSEITY che
FPBBELLEE WOBRE! 0 I | RS AV ] BT Lono

g‘ﬁ%ﬂﬁ?gg?fg?gsﬁiﬁﬁ% "2he gialﬁgkeef 18yeksat s¥ Hnlt( it ted,
hairline and other surface configurations can be expressed.
Moreover, there may be provided a surface treatment of easy
bonding or the like. The easy bonding treatment is the
processing for making the ionizing radiation curing layer 4
adhere closely to the substrate sheet 2 so that the
ionizing radiation curing layer 4 does not peel off the
substrate sheet 2 when the transfer member 1 is slit so as
to have a width appropriate for transfer. As the easy
bonding treatment method, there are included, for example,

a corona treatment method for roughening the surface of the

substrate sheet 2 to facilitate close adhesion, a method

for providing an anchor coating on the surface of the

substrate sheet 2 during its manufacturing, and so on.

Here, the reason why the transfer member ls slit
is that, as compared to a case where the transfer member is

printed on a substrate Sheet of the_necessary width,
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5 a short time is large) as shown in Fig. 19; and 2)

it is advantageous to fix the wwdth of the S

substrate sheet constant in ternms of ordering and

managi ng the substrate sheet, and noreover, tHR$MNAREH 2007
no need to change the setting of the printing machine
according to the 10 wdth of the substrate sheet
during printing. The nold release layer 3 is a | ayer
for nold release together with ihe substrate sheet 2
fromthe ionizing radiation curing |ayer 4 when the
substrate sheet 2 is peeled off after transfer or
transfer sinultaneous 15 with nolding and is partially
f or med.)i n thebeprodhapien Gffiai@neyon ishebetibstr avhen
sheet 2. Wen the substrate sheet ~ 2 is el ongated,

crd tdring pler atdnuiesy Qlétt-asﬁ%dtbatt'élfﬁ'fssmsf“ﬁ@@?§é of

of the nold release |layers 3 are fornmed so as
pecensapir ¥ldsh BFet R Nabager adiddPImbese %b%*ﬁ a%‘ébstrate

20 sheet 2. Since the transfer nenber is slit in a
gbeetorfber @xeatnidah| {thelj ARt npf dpﬁ?%q?léfa%% prgdiced in
and_ nol d release | ayer 3 mhen 3her $ utality of
AOFBOFE| BiRe #akpe%e}saslﬁ pyny BpE 1 or#ft he nol d

S S5 et S apﬂenmg&?%ri&.@%eﬁ‘) U 5 ene
MG 087 5 A AL TP, T IS 9 P14
ER 3B R0EPh, et B RO BBRES lehe CLF2EB, nes to
61'9ang't-:l HH usr %%i%%s'o% Pﬁéegrm&é %ae&%aa%%rding to the

width of the substrate sheet during printing.

the

The mold release layer 3 is a layer for mold

. release together with the substrate sheet 2 from the

ionizing radiation curing layer 4 when the substrate sheet
2 is peeled off after transfer or transfer simultaneous
with molding and is partially formed in a belt-shaped
pattern on the substrate sheet 2. When the substrate sheet
2 is elongated, oha or a plurality of belt-shaped patterns
constructed of the mold release layers 3 are formed so as
to become parallel to the longer side of the substrate
sheet 2. Since the transfer member 1 is slit in & portion
between mmﬁually adjacent mold release layer 3 and mold

release layer 3 when there iz a plurality of mold release

layers 3, it is proper to form the mold release layers 3 of

a width of about 5 to 10 mm.

As a material for the mold release layer 3, there



10

15

20

25

5 polyolefin resin based nold rel ease agent, a

paraffin based nold release agent, and a conposite

nol d rel ease agent of t hese substances. Moreover, it

is acceptable to use one mxed with particles o#6 MARCH 2007
silicone or the like at need in order to form mnute
undul ati ons on the surface of transfer. 10 As a

nmet hod for formng the nold rel ease layer 3, there are

the printing nethods of the gravur® printing method

and the. screen printing nethod. The ionizing

radi ation curing layer 4 is the one that becones the
outernost |ayer of the resin nolded is article after

t hears s tamgileyedeat n2liasipeekedinf based msld felemse agent,
all over the surface. As a material for the ionizing

r aadi st Mioroneurdewin ayased, mohdr eedansbe agepitoyad fluororesin

active energy |line curable resin such as an
ubasadi bbid release agsiitn andeddudpset denivebive bageg mold

resin, or a 20 thernosetting resin, or the |ike.

VBedeese, agents aacd@rmaametsitrb barpd pelderelersayagant, a
need for coloring. a method for formng the
.9@#2@}@:‘-%&%&%@3@9@ rgliayeleage ageily # epam?effin based

coating nethods such as the gravure coating_neth
tmeld oreleass | agenks napd @hsoalsﬁﬁat%oa?mgreéeﬁﬁ?heaent of

and the printing nmethods such as the grav 26 MARCH
oBhgse 19UbFEaRGeRy neMREACKRE t RE d& AGFaR ﬁ&%gto use one

PELLRY S CBEPac h H AT SRR S8 e
OUt h:lrcf,“flﬁm el gg ?uf%mé’nei'nﬁl %{1% Ia%tel 8% transfer.
As a method for forming the mold release layer 3, there are
the printing methods of the gravure printing method and the.
screen printing method.

The ilonizing radiation curing layer 4 is the one
that becomes the outermost layer of the resin molded

article after the substrate sheet 2 is peeled off and is

formed all over the surface. As a material for the

lonizing radiation curing layer 4, there can be employed an
active energy line curable resin such as an ultraviolet

curing resin and an electron beam curing resin, or a

'themosatting resin, or the like. Moreover, it is

acceptable to add a pigment or dye at need for coloring.
As a method for forming the ionizing radiation curing layer
4, there are the coating methods such as the gravure
coating method, the roll coating method, the comma coating

method, and the printing methods such as the gravure
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5 the ionizing radiation curing layer 4 is an

aftercuring type, it is proper to carry out

ultraviolet ray or electron beamirradiation after
transfer or transfer simultaneous wth noldi ng6 MARCH 2007
Regarding the ionizing radiation curing |layer 4, the
expression of "all over the surface" or 10 "wholly"
inplies that the .ionizing radiation curing |ayer 4

may be no formed on any portion tthat is not utilized

after the slitting. The patterned layer 5 is

| am nated all over the surface of the ionizing

radi ation curing layer 4 (see Fig. 15 2). Mbreover,
t peipiingr nethpdyerd stheysereeqmrerting nefifatht edloreover,

(see Fig. 1). The patterned layer 5 is normally
félfné'dlﬁaslwwinﬁ raddations gquidnertaverort t%% Br iRfgecuring
| ayer, is proper to enploy a resin such as

pE¥Re; n%ft %%éé@perregpn cagrgoPYhntHeraRktet o Ora electron
B%é%ﬁf&?%a&i‘iﬁﬁgéﬁikﬁgnarg%a"%p'nfﬁo&%;g& 2 Moggover, 1if
t th I
ééﬁé?ieagéﬁn oFpALakTGR o Fun %%S%aéf%”ss PhagfLaaRyring
nt._or

|h oz :f%pﬁys' BePREE £6) %f%g% G 3 IR oy ¥ ectron
t ho %rgé%f§1%{"§)}"r ?%P%Cgrgéﬁggr 1 erJﬁ%.rg%%es’r p%gﬁ‘gitéﬁeous

S gt hEeREay L IOR) P10 ARSRIen curing

|ng ne e appropriate carry
“%hbiiQhoimplies that the ionizing radiation curing layer 4

A b2 el bESELIBR W 9o NGPefLild'C sERUEES ox

may be no formed on any portion that is not utilized after
the slitting.

The patterned layer 5 is laminated all over the
surface of the ionizing radiation curing layer 4 (see Fig.
2). Moreover, the patterned layer 5 may be partially
laminated (see Fig. 1). The patterned layer 5 is normally
formed as a print layer. As a material for the print layer,
it is proper to employ a resin such as a polyvinyl based
resin, a polyamide based resin, a polyester based resin, an
acrylic resin, a ﬁolyurethane based resin, a peclyvinyl
acetal based resin, a polyesterurethane baseﬁ resin, a
cellulose ester basedAresin, and ah alkyd resin as a binder
and employ a coloring ink that contains a pigment or dye of
an appropriate color as a coloring agent. 'As a method for

forﬁing the print layer, it is proper to use the ordinary
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5 printing and hal f-toning. Mreover, in the. case of

a single color, it is acceptable to adopt the coating

nmet hod such as the gravure coating nethod, the rol
coating nethod, and the conma coating nethod. 26MARCH 2007
Mor eover, the patterned l'ayer 5 may be provided 10 by

one constructed of a netal thin filmlayer or a

conbi nation of a print layer and a nmetal thin film

| ayer. The nmetal thin filmlayerjs s to express

metallic luster' as the patterned layer 5 and is

formed by the vacuum deposition nethod, the

sputtering nmethod, the ion plating 15 nethod, the

platimg metioichodr sudte &s kEhe Aguamwiineg pointiag ethod, the
nmetallic luster color desired to be expressed, a netal
ofscraemnmipmimt inigc kelthodobud phat ofifiset chrmiing nethwd. In
copper, tin, indium silver, titanium |ead, zinc, or

t pantilcallagy the aloiffpetr rrisdrpuunnethodhans nthe| sgravure
is enpl oyed. As one 20 exanple of partially formng a
mprantingnmethed | anerappueprd aties farnsansyingrontpmylig colox

a solvent soluble resin layer in the portion that
npedstidpgnemnd balé-teningayerMoreryelv t dp $hf nfAgea ©of a

nmetal thin filmall over the surface, and renoving
t abnghpecelakr yikel sl 26eeRtFR M GO ARG the (Foatdngs method
sol vent soluble resin |layer by carrying out. solvent 26
MR 2Bothe grasTuRsn icl‘?&.tX%r’é%%?‘?' ash%rﬂa?ﬂﬂermé:@ﬁal gethod,
there is a nmethod for f ﬁning a metal thin filmall
e %ﬂﬁ@%ﬂﬁﬁati§€b§§g Rty forming a resist |ayer

ioBt t 2? cﬁioL q?ﬁrépgfgz'u g:%& tp%tt%%rlngfdt ’laayneq: tgl eIQa)? aﬁé yinggvided
by one constructed of a metal thin film layer or a
combination of a print layer and a metal thin film layer.
The metal thin film layer is to express metallic luster as
the patterned layer 5 and is formed by the vacuum
deposition methed, the sputtering method, the ion plating
method, the plating method, or the like. According to the
metallic luster color desired to be expressed, a metal of
aluminum, nickel, gold, platinum, chromium, iron, copper,
tin, indium, silver, titanium, lead, zinc, or the like; or
an alloy or a compound of these metals is employed. As one
example of partially forming a metal thin film layer, there
is a method for forming a solvent soluble resin l#yer in
the portion that needs no metal thin film layer, thereafter
forming a metal thin film all over the surface, and

removing the unnecessary metal thin film together with the

solvent soluble resin layer by carryihg out solvent



10

15

20

25

5 alkali. In the case where the patterned layer 5 is
fornmed, the ink, which constitutes the patterned

| ayer 5, is formed partially (only within a range in
whi ch the patterned layer 5 overlaps wth the 26dVMI4RCH 2007

rel ease layer 3) with regard to 10 the one that has a
property of adhesion to the nolding resin. The ink,

whi ch has no property of adhesion to the nolding

resin (including a netal vapor degposition |ayer), nay

be fornmed all over the surface. The adhesive | ayer 6

is to bond the 15 aforenentioned |ayers onto the

surface of the object to receive transfer and is
peleaning. | aMvreerr oSy dnpthar gxagpler ofhaker &St Re method
adhesive | ayer 6 overlaps with the nold relegié | ayer

3forhefasmings sidonnetat orfiRin n fidaE palii AVen t gyrface,

adhesive layer 6 qverlaps with the nmold rel ease, 20

| syfeFeqgre SFomdngr pakeeieh: 1oer dhe thAnBeFEionPesired

6 is. not located in the region vvheretlf nol d | ease

|t ebPe3 jaft.noand oEReq. Claﬁl%liﬁgr W gete rﬂaﬁgn%ﬁ# or

the adhesive layer 6 is forned "only in the portion
&i-he adhesi ve | ayer 6 overlaps with the nold

< T or med 1o thAceRs ARE SIS RARFe38onae0h 75 Hormed,
ihecdnye pIER Soriiniie W RGPS e formed
Rawct 84 venL et Ui, S e R o 3h, VBT RA} Wagbd taver
%Ow&tﬁ% Wﬁd&% ‘%&f& release layer 3) with regard to
the one that has a property of adhesion to the molding
resin. The ink, which has no property of adhesion to the
molding resin (including a metal vapor deposition layer),

may be formed all over the surface.

The adhesive layer 6 is to -bond the
aforementioned layers onto the surface of the object to
receive transfer and is partially laminated only in the

portion where the adhesive layer 6 overlaps with the mold

release layer 3. The expression of "only in the portion

where the adhesgive layer 6 overlaps with the mold release

layer 3" means the arrangement that the adhesive _J.ayef 6 is
not located in the region where the mold release -layei: 3 is
not formed. In other words, the reason why the adhesive
layer 6 is formed "only in the portion where the adhesive
layer 6 overlaps with the mold release layer 3" is_- that, if

the adhesive layer 6 is formed in the portion where the
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5 the nold release layer 3 with regard to the
positional relation (when fornmed in a snaller size as

shown in Fig. 0 20), there is the allowance of: a

m ni mum devi ati on of about 0.2 nm (print regi st26MABKH 2007
error) and a maxi rum deviation to the extent that the
adhesi ve | ayer 6 does not 10 overlap with the

patterned portion 5 (depending on the denanded pattern

and the filmwdth). in such a manner, when, as shown

in Fig. 20, the adhesive layer 6 is lamnated in a

region narrower along a direction of wwdth of the
transfer nmenber than a regi on where the adhesive 15

| agbesbveydnyaps 6 derd haokpbyerdppadd thaytdie 3mold jrelease

Ci preferable that the adhesive layer 6 is not
| dpyeat 3d them thegpubsbraks $heet thedoeyippt peel off the
overlapping with the with the nold release |ayer 3

eeldinbughshr i Whepedibe mRidne FoFin nagheeedccurfirp the
AAnaSIvE ST | e LPoBPr ARFRoH AR HE COAA%Idey vith
T 5 55068 ST SO i FLCER e gottons
S5 B L1, HEEQCRASS, i, i
B3 goreRAEntS it SRS o687 S hIBbEE ) Refiakiol of

SBREF, rE Ds PPRLE AR ARIE, Bl 2 an 2 b mun

ne
SEPREH 48 BTER, TOL SHMG T55E € apos o
LDEriap with the patterned portion 5 (depending on the

demanded pattern and the film width). In such a manner,

when, as shown in Fig. 20, the adhesive layer 6 is

laminated in a region narrower along a direction of width

of the transfer member than a region where the adhesive

layer 6 overlaps with the mold release layer 3, it is

preferable that the adhesive layer 6 is not laminated in a
region other tﬁan the region overlapping with the with the
mold relezse layer 3 even though print registration error

may be occu:rad. For the adhe_sive- layer 6, a heat-

sensitive or pressure-sensitive resin appropriate for the
'material of the object to receive transfer is properly

employed. It is proper to employ, for example, an acrylic

resin when the material of the object to receive transfer

is an acrylic resin. Moreover, when the material of the

object to receive transfer is a polyphenylene - oxide
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5 1like, which have an affinity for these resins.
Furthernore, when the material of the object to

receive transfer is a polypropylene resin, it is
possible to enploy a chlorinated polyolefin re$MAREH 2007

chl orinated et hyl ene-vinyl acetate copolyner resin, a
cyclized rubber and a counmarone-indene 10 resin. As a

nmet hod for form ng the adhesive |layer 6, there are

the coating nmethods such as the ggavure coating

met hod, the roll coating nmethod, and the conma

coating nethod; and the printing nethods such as the
gravure printing method and the screen printin .

niee gk yrEReThbased c keSS, didreRelpparAna R ba%gs rgein, a

0O exenplified in a working exanple as: the nold
refunene | gppplyBerl haged haesdny zi 9 radiPoliyStyegnengbased

resin of 5 pm the anchor layer of 2 pm the
kandase Fasdfer i iF REAPSN IR RIWIRIhGD RCTEIG Tesin, a

pm_ 20 In order to inprove the_ adhesi on between, the
PO EHIFENSn B SECa R FyePelyampide bagedt Zgpdngoor the

R I L T L
FiagB, CRen R tard Mattforthty TAATE 55 BoCPhEe oFF ARGERENES
OB Lo R S S 15, BT PV i¥inates
BREVSI BT o0 oy o, ShiakPhakal) SPEIM AN acetate
YRS 1AA, £akih, 2 EVETLRED SUbRRP Anf3*boumarone-indene
As a method for forming the adhesive layer 6, there

resin.
are the coating methods such as the gravure coating method,
‘the roll coating method, and the comma coating method; and
the printing methods such as the gravure printing method
and the screen printing method.

The thickness dimensions of the layers are
exemplified in a working example as: the mold release layer

of 1 pm; the ionizing radiation curing resin of 5 um; the
anchor layer of 2 um; the patterned layer of 3 um; and the

adhesive layer of 2 um. -
In order to improve the adhesion between the

aforementioned transfer layers, it is acceptable to provide
an anchor layer 7 all over the surface or partially at need.
In particular, if the .anchor layér 7 is formed between the
ionizing radiation curing layer 4 and the patterned layers

5, the arrangement capable of protecting the molded article
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5 of a vinyl chloride copolyner resin, and so on. As a
nmet hod for form ng the anchor layer 7, there are the

0 coating nethods such as the gravure coating method,
the roll coating nethod, and the comma coati ng J6EYIABEH 2007

and the printing nethods of the gravure printing
nmet hod and the 10 screen printing nethod. As

descri bed above, in the transfer nmenber 1 where at

| east the belt-shaped nold rel eas®e | ayer 3, the
ionizing radiation curing |layer 4, the patterned | ayer
5, and the adhesive layer 6 are formed on the

substrate sheet 15 2, it is inportant in the first
ennddthEnpatﬁexnﬁg;&a&ggnﬁ formnGEATL6ALE hbd P%ﬁﬁ%ﬁah#ﬂafsee

transfer nmenber 1 is bonded to a _resjin board th
t Fagst & -nmediodr thenapahasectayy eﬁgt HheE?raFP’éerh&‘ijﬁ’Yed'

Nmwth respect to the resin board jn the ortio
WFRF cCKAEDASI dar EHERAST aGRFLd] BrAERARE obPabl wRomelgmine

#¥ nobpek pBased o Chnte LS or e {lhatar%Br-' 2pgpfadtiforesin
(Q:"g > S”egﬂi%r (s ?”Ségrlfeg arlssnd.ec'f.%t As a

'*3}9% UE (F e B bgﬁéﬁ%ﬁéfo Tadsl” 17 tfehe, aps the
B, Refe %'?%h C8p 0 ik, rSL%“‘éf? 23 2t Uethod,  the
He IS e RS ?5§ o1 8pa ERE chmhh B34 ELng AL, &lla the
E#?gﬁgggmﬁe}&hotd@e S£5tHe PYRaduld? pouflOTZ M@ and the

screen printing method.
in the transfer member 1 -

the

As described above,

where at least the belt-shaped mold release layer 3,

ionizing radiation curing layer 4, the patterned layer 3,

and the adhesive layer 6 are formed on the substrate sheet

2, it is important in the first embodiment of the present
invehtion that, after the transfer member 1 is bonded to a

resin board, the transfer member 1 has a peel strength

smaller than 50 N/m with respect to the resin board in the
portion where the mold release layer 3 is not provided when
the substrate sheet 2 1s peeled off at an angle of 90° with

respect to the resin board.

In order to measure the peel strangth, the
transfer member 1 (corresponding to 145-in Figs. 17 and 18)
liS'-first bonded to a flat resin board 144 of the same

material as that of the object to receive transfer by means
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5 by hol ding nmenbers 143 such as chucks as shown in

Fig. 17, and a load (N) when the substrate sheet 2 is
peeled off with the end portion thereof lifted upward

(in the vertical direction shown by an arrow 126YIARCH 2007

an angle of 900 by a hook 142 of a | oad neasuring

device 141 held with hand 140 10 is neasured by the
| oad neasuring device 141. A value obtained by

di viding the nmeasured | oad (N) byg0the width (nm) of
the substrate sheet 2 that has been peeled off is

assuned to be the peel strength (NNnm). The pee
strength__depends on neither the size of the transfer
nefbér rPldotrenstRE Bpchine (Heer Bd¥n Bbhrd fhgrerjere the

environnmental O tenperature during the neasurement
wagndttions 1o ar grappfert é#ﬁ‘éﬁﬁﬁtﬂdée Phe 228a§onavmﬁransfer
d out at _an an

REebEFES 2%5 LTk Pl BBFe; o, SRopl/sec-
SRR I en 161 Fe8 101 Bog 14D NEaLOraREAEa1dkgarranged
Al o el Mepetzcd 3o pup éaggga}%%g pEcBhov ot Fio 17,
B £.4887 ‘BZLwﬁéﬁsit%ﬁaC%‘ﬂ?%tﬁ%f%@#ﬁe 72 RSy ofx
i, B OO ELOl O 4By S, L0700, Flcas
giggg%gttPgn shandety 4% dsass) bf«ijs)ab&\!eaannéfét 6% dfeby a
hook 142 of a load measuring device 141 held with hand 140

is measured by the load measuring device 141. A value

obtained by dividing the measured load (N} by the width (m)

of the substrate sheet 2 that has been peeled off is

agsumed to be the peel strength (N/m). The peel strength

depends on neither the size of the transfer member 1 nor

the size of the resin board 144. The environmental

temperature during the measurement was set at the ordinary

temperature. _
The reason why the peeling test is carried out at -

an angle of 90° is that the angle can be simply fixed

constant. Note that it is difficult to keep an angle

constant from the measurement start time to the measurement

end time when the angle is 30° or 80°.,
With regard to the resin board 144 used for the

peeling test, there is used a resin for use in actugl

molding or a resin that has a property similar to this, the
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5 smaller than 50 NNm the sprue runner 213 for the

nmol ding resin comunicating with a cavity 212 is to

come in contact wth the ionizing radiation curing

| ayer 4 even when the sprue runner 213 cones i# MARCH 2007
contact with the nei ghborhood of the slit portion 8

of the transfer nmenber 1 during the 10 transfer

simul taneous with nol ding by injection nolding as

shown in Fig. 14. Therefore, thelsprue runner 213

easily peels off, allow ng the continuous nolding to

be carried out. That is, as shown in Fig. 15, in an
injection nolding . state, a portion for | d-r el ease

i 5efbr RAVIRG Horhigihes i MR real 1aT han (G Bp and 2
after

the nold rel ease. | ayer, for | d- 1 rel ea

thifst SRTTaRR QPED g’%ﬁﬁ’gd-artel gg%%t ng?i Grapster) mgpber is
t he ue runner side of the nolding resin portion 150
Hﬂﬁﬁ%@% of no adhesive layer, and thus, it is easy to

e, R SRS 17 FEEEAL B 8 o

preventing
R shchn M0 B, ol gt A5 R, porcuns
FaFE, Erhll AL AR yeth WCRANREY D218 b B S omtact

el ease .aye ( .
S50 591, SUpAGHR,2 Je A bt o o) v g, oo

g%_g]ze f‘gm'i@i'i‘lfmé A | Sf AN TN HBGNRSrhood of
ehployi ng t

e transfer nenber 1 of the construction

d i PV ol Gehel StARNtls Fdi9- mé¥bEROV CASLEng the
ﬁ%r%ﬁgﬁeqﬁi—éﬁg’fer mgnbers 1 arse traﬁsferred to theg

PRiks f¥ TAGRA taheb® AT néRbdhgIby injection molding as

shown in Fig. 14. Therefore, the sprue runner 213 easily

peels off, allowing the continuous molding to be carried

ocut. That‘is, as shown in Fig. 15; in an injection molding
state, a portion for mold-release is not only a portion 86
which is an interface of the mold release layer 3 for mold-
release after transfer, but also a mold-release portion 85

on the sprue runner side of the moldihg resin portion 150

because of no adhesive layer, and thus, it is easy to

‘release the sprue runner at this portion 85 for preventing
the sprue runner from fusing to the adhesive layer. Note

that in Fig. 14, reference numeral 80 denotes a region

where the mold release layer 3 is provided, 81 denotes a

region where the mold release layer 3 is not provided, and
82 denotes an arrow showing a flow of the molding resin.

The surface of the resin molding portion 150 of a
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5 portion 150 of the article. The resin nolding
portion 150 of the resin nolded article may be

transparent, translucent, or opaque and may be
col ored or not colored. As a resin, there can b# MARCH 2007

enuner at ed general - purpose. resins such as an acrylic
resin, a polycarbonate resin, a polystyrene based 10
resin, a polyolefin based resin, an acrylonitrile

but adi ene styrene resin, an acry?pdnitrile styrene

resin, an acrylonitrile resin, and a pol yam de resin.

A nethod for decorating the surface of the object to
receive transfer enploying the transfer nmenber | of

t Fesims ngldesheartbekel caperbeodecpuatedn by empheying the
transfer O method will be described. First of.all, the-
adiFespler | agber 6lspfe the weastrartienr asnsescripgd above.

pressed against the surface of the object to receive
t Fafst &9 anslfdgquést Bhow 69568 hpene t@%é?réﬁsrﬁﬁé’hﬂﬁ@bers 1

such as a roll transfer nmachine 20 or an u

URERs FERNRARTHOR %u*;%elaowtﬁuﬁf%%ﬁ BF obhe “2e81n molding
I PREELon, 5D BT et 8r o bl P8P BLekes Portion 150
3 e Ees oo r Aes et ot fle e Si5BapSEERts %fmslucentf
UGS B B0k B H el 200, 2 Sifen,
Thed SRS iesadd %%Seg‘éﬁe%%é% ans?ﬂgd%%‘i" as an
SEISISE rohe TRt IVl Hasec
RRLYRE N LG fB fkin based resin, an acrylonitrile butadiene
styrene resin, an acryloniﬁrile styrene resin, an
acrylonitrile resin, and a polyamide resin.
A method for decorating the surface of the object
to receive transfer employing the transfer member 1 of the

aforementioned layer construction by using the transfer

method will be described. First of all, the adhesive layer

.6 side of the transfer member 1 is pressed agaiﬁat the

surface of the object to réceive transfer. Subsequently,
by using a transfer machine such as a roll transfer machine
or an up-down transfer machine equipped with a heat-proof

rubber-like elastic body of silicon rubber or the like,

- heat and pressure are applied from the substrate sheet 2

side of the transfer member 1 via the heat-proof rubber-
like elastic body set on the conditions of a temperature of

about 80 to 260°C and a pressure of about 490 to 1960 Pa.
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5 rel ease layer 3 and the ionizing radiation curing

| ayer 4, conpleting the transfer. A nethod for
decorating the surface of a resin nolded article that

is the object to receive transfer by using the6 MARCH 2007

af orenmentioned transfer nmenber 1 by utilizing the 10
transfer sinultaneous with nolding by injection
nolding wll be described next. First of all, the
transfer menber 1. is sent int@3the nolding netal
nol d constructed of a novable die and a fixed die. In
t he above case, it is acceptable to send sheet-shaped

transfer menbers 1 one by 15 one or internmittent]y
fndthhe pegortbenpokle opdbeshve dagpBnfatiéd Ransdest ko the

menber 1. Wien an elongated transfer O rrenbgr } IS
Etage 9t theopeierh HIKELINHTS ddianststionFdpalife 1T the

patterned Ia?fler 5 of the transfer nmenb 5_‘ 1l coin lde
WP e e egheeFat f ontSf RORLSTht é’lffmala% 6% nﬁ%ﬂg Rg. 5 then

20 feeder unit that has a_posi,tioning nechani sm :
PBCAAProtE hOCEHER s (a EifooriDESCSACe PPRUGER the mold
copstantly in the sa osition if e, transf.er

Feisere) 1hyer; Joandy thn LaBtabed radtsion GHE g, dpver ¢
diein‘gerr1 tgg position of the transfer nmenber 1 is
GePRePEd %y s Sken the transfer nmember | 25 is

e AU coB BT e o8, o ot

conveni ent” " 2

RS BAHEIPSRbE) o Tl Ubfuct M ckptlbeiebagtbd oy

resin i1s |

30h & tid efed rURntI8nE8VEL NS4y Yedblr TBHY utilizing the

transfer simultaneous with molding by injection molding

will be described next. First of all, the transfer member

1 is sent into the molding metal mold constructed of a

movable die and a fixed die. In the above case, it is

acceptable to send sheet-shaped transfer members 1 one by

one or intermittently send the required portion of an

elongated transfer member 1. When an elongated transfer

member 1 is used, it is proper to make the registration of
the pgtterned layer 5 of the transfer member 1 coincide
with the ragistration of the metal mold by means of a
feeder unit that has a positioning mechanism. Moreover,
the transfer member 1 can be fixed constantly in the same
position i1f the transfer member 1 is fixed by the movable
die and the fixed die after the position of the transfer

member 1 is detected by a sensor when the transfer member 1

is intermittently sent, and this arrangement is convenient
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nold (see Fig. 14), and the object to receive transfer
is 5 formed sinultaneously with bonding the transfer

menber 1 to the surface of the object. The resin
nol ded article that is the object to receive 26 MARCH 2007

transfer is cooled, and thereafter, the netal nold is
opened to take out the resin nolded article. Finally,
by peeling off the substrate sheet 2, 10 the transfer
is conpleted. The transfer nenbep4l has the
construction in which the |ayer of poor adhesion to
the nolding resin is served as the outernost |ayer

with regard to the portion where the nold rel ease
| &lBce3NPos ST egi G abdonn of h&hes PAELERBBRNSEYSEF X HRECUrS.

G R A G A SLLCR SRR AR P,
RIS v SEES, A "L % et DS ARR! POUS cne patas
B W T NE R N S AT i
B SRRy U0 BB i 3Rl Befioer 1 co
VAR A AT s AARLE! TBAPCEOAER R METEPlcte chat
LIPS L o i e WA Lo EBtalRhictforpnseor,
Rl Sh&raSURDLE! OY | ¥pEHEENEd NEak&Y But SRS ©He8Ah! Yuorded
article. 'Finally, by peeling off the substrate sheet 2,
the transfer is completed.

The transfer member 1 has the construction in
which the layer of poor adhesion to the molding resin is
served as the outermost layer with regard to the portion
where the mold release layer 3 is not provided in the
neighborhood of the slit portion 8. Therefore, the sprue
runnar also‘ smoothly peels off the end portion of the
transfer member 1, causing no hindrance to the continuous
molding. Moreover, since the ionizing radiation curing
layer 4 can be laminated all over the surface, the
thickness of the ionizing radiation curing 1éyer' 4 can
‘@aslly be increased, and a molded article having a
sufficient surface strength can be obtained.

First Working Example:

A transfer member was obtained by using a

polyethylene terephthalate film of a thickness of 38 um as
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formng an ionizing radiation curing |layer all over

the surface, and then successively form ng an anchor

| ayer, a 5 patterned |ayer, and an adhesive | ayer
partially in the portion where the nold rel eas¥ MAREH 2007
had been formed. By using the transfer nenber obtained

as described above and using an acrylic resin as a

nmol ding resin, nolding sinultaneous with decorating

was carried out. 10 As a result,2%here was able to be
obtai ned a nolded article, which has a high surface
strength and in which the sprue runner brought in

contact with the portiqQn where nganIP rel.ease. | & belt-
hAdSBREH HroviRed s ABRINIPIpa PR FI AR Yk

VRERER: sy dat R R e T L R Rnc
Lo he "ah ndPllRaRge e alact ek 108 333lover the
DB Ll 6 HRSHA TR sl SDRRONEE Lver,

BT Zing r ion curin
| a chor 41 ayer er S 17an
B AIVATONBha BEadlida U6 1406 SBRLRERII N0 the

YUSAINC YT cHE hb 2| YoLddhd 13RS hbANHBRRT Fobiled.

rel ease | ayer een . By using.

transfer ngyber, QRiAi Nagk aStrRBs HESCT hBRBeADOUDLARed  as
usi ng an gg ylﬂgﬂgééin as a ﬁnl%ing 26 MARCH 2007 26 .

rd‘:egc&’iggglu%ib'&QeSimt A8ERYS aWl tdtrdAger afddih Va8 a molding

carrie . As a result, *there was able to be i
HelsdhnNefo faimy detmalddrfddhs with decorating was carried out.

As a result, there was able to be obtained a molded article,
which has a high surface strength and in which the sprue
runner brought in contact with the portion where no mold

release layer had been provided smoothly peeled off the

transfer member.
Second Working Example:

A transfer  member was obtained by wuging a
polyethylene terephthalate f£ilm of a thickness of 38 um as
a substrate sheet, applying a mold release layer in & belt-
shaped pattern, sufficilently curing the layer, subsequently
successively forming an ionizing radiation curing layer and
an anchor layer all over the surface, and then successively
forming a patterned layer and an adhesive 1aye£ partially
in the portion where the mold release layer had been formed.

By wusing the transfer member obtained as

described above and using an acrylic resin as a mplding
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whi ch has a high surface strength and in which the
sprue runner brought in contact with the portion

where no nold 5 rel ease | ayer had been provided
snmoot hly peel ed off the transfer nenber. The rMa&&H 2007 -
i nvention, which is constructed of the aforenentioned
construction, has the follow ng effects. The transfer
nmenber of the present invention is 10 constructed so

that the nold rel ease | ayer of &6belt-shaped pattern

is lam nated on the substrate sheet, the ionizing

radi ation curing layer is lamnated all over the
d all over

*e=3tr  meldfpd Hapiitansus s thorBep PRt g o Seirted out.
PR aoredi | S ol Fei8 0P b4 nlL arcacae,
PHEPD, BRRak S0y AR Cpenvid, BRE T A0ty sprue
oA BERAAR hho  PEREREF® sl R el ey ' mora
O G 0 eneE L bl DAFE TR O Ldod "ORbBEALy "BBEESE (e tne

berng
of a nolded article that can be

i nment
84,}{| nlfo‘tzhugqeggkgl'ded by the nethod of transfer

con
Si rrultaneou-ﬁew'#aa edi Nvaiihds  xeah | gst &Jhs.tél%r.:lted of

surface strengt Figs. 7 through 9 are sectiona

WHYS 1ol eleAli bhed eI ANQh, Rast EREBSESL1SRIDE rfdcts.
a second enbodi nent of the present ,
The transfer member of the present invention is

constructed so that the mold release layer of a belt-shaped

pattern is laminated on the substrate sheet, the ilonizing

radiation curing layer is laminated all over the surface,
the patterned layer is laminated all over the surface or
partially, the adhesive layer is partially laminated only
in the portion(s) where the adhesive layer ovﬁrlaps with
the mold release layer, and the transfer member has a peel
strength smaller than 50 N/m with respect to the resin
board in the portion(s) where the mold release layer is not
provided when the transfer member is peeled off at an angle

of 90° with respect to the resin board after being bonded

toe the resin board. This therefore allows the obtainment

of a molded article that can be continuously molded by the

method of transfer simultaneous with molding and 1is

.excellent in the surface strength.

Figs. 7 through 9 are sectional views showing
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invention and its nodifications. In the figures, there
are shown a transfer nenber 51, a substrate sheet 52
corresponding to the substrate sheet 2 of the transfer
5 menber of the first enbodi nent, a nold rel eas26 MARIH 2007

53 corresponding to the nold rel ease |ayer 3 of the
transfer . nmenber of the first enbodi nent, an
ionizing radiation curing |ayer 54 corresponding to

the ionizing radiation curing | a&®r 4 of the transfer
menber of the first 10 enbodi nent, a patterned | ayer

55 corresponding to the patterned |ayer 5 of the

transfer nmenber of the first enbodi nent, an adhesive

| dpansgere onertlagisndPig @ o sependadidxidiaengy of 6 the theesent

transfer menber of the first enbodinent, a
ndmgenédopeanpdy bis grodificatdens || afar thg figures, there are
7 of the transfer

corresponding to the anchor |ayer
nehewn & tHansfedy NMRRE%entls anfl aSHPELTabet; Shesy 52

nEABERIDRR NG £0r B anBUHSRERES WAt afotd HBRpdranster
BgBher ootortin, FLeshoenbpdtieite 2o @ ihrislaag faver 53
- RrEoRinding o TR nel, SefShpetatet 3 SR Fhe ppanster
TRPRREE" ot ERSHIERE  epliRenty oyld PG, Fapsgtion
PhleHEL D08 250, SR 8 e Y VEnotatson
curing layer 4 of the transfer member of the first
embodiment, a patterned layér 55 corresponding to the
patterned layer 5 of the transfer member of the first
embodiment, an adhesive layer 56 corresponding to the
adhesive layer 6 of the transfer member of the first
~embodiment, a ncnadhesive.llayer 57, an anchor layer 58
corresponding to the anchor layer 7 of the transfer member
of the first embodiment, and a slit portion 59
corresponding to the slit portion 8 of the transfer member
of the first embodiment. |
_ The transfer member 51 has a construction in
which the mold release layers 53 of belt-shaped patterns
ara partially laminated on the substrate sheet 52, the
jonizing radiation curing layer 54 is laminated all over
the surfaces of the substrate sheet 52 and the mold release
layer 53, the patterned layer 55 is laminated all over the

lsurface‘cr partially, the adhesive layer 56 is laminated
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. embodiment,

28 all over the surface(s), the nonadhesive. |ayers
57 are partially lamnated at |l east in a portion

where the nonadhesive layers 57 do not overlap with
the nmold release layers 53, and the transfer n¥nMaRCH 2007

has a peel strength 5 smaller than 50 Nmw th respect
to the resin board in the portions where the nold
rel ease |layers 53 are not provided when the transfer
menber is peeled off at an angl e2®6f 900 with respect
to the resin board after being bonded to a resin
board (see Fig 7). 10 The substrate sheet 52 is

lar to t substrate sheet 2 of the transfer

erOYRT 1 FBSt [STacelisddi ke . NORRIRBF VR ol laKaFs 57 are
¢ REEEL2RLY o Cambnshech{ athe LPASb: ﬁée%‘iﬁ%%w% v%eme the
:%ﬁ#é'”%s#% s'reSrP? 3 adty Gverian”wich: e matd Torease
gggy é?the rﬁ%% %g%%%gg?ghw he 5@%&252?8?% strength
| EHELE D, S Vo e 5 radbR BERES 18 cne
S USR5, S BRUEC e TEI4Ee " BAR b

an1nated over

%S MY ElifleTeS nRaBRE |05 PRI HOW &P MR o 90

wifh respect to the resin board after being bonded to a

resin board (see Fig. 7).
The substrate sheet 52 1is similar to the

substrate sheet 2 of the transfer member of the first

embodiment.
The mold release layer 53 is similar to the mold

release layer 3 of the transfer member of the first

The ionizing radiation curing layer 54 is similar
to the lonizing radiation curing layer 4 of the t'rransfer

member of the first embodiment.
The patterned layer 55 4is similar to the

- patterned layer 5 of the transfer member of the first

embodiment.
The adhesive layer 56 is8 to bond the

aforementioned layers onto the surface of the object to
receive transfer and is laminated all over the surface. To

the adhesive layer 56, there is properly applied a heat—
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. methods such as the gravure coating method,

‘release layer(s) 53.

29 sensitive or pressure-sensitive resin appropriate
for the material of the object to receive transfer

It is proper to enploy, for exanple, an acrylic resin
when the material of the object to receive tralsflARCH 2007

is an acrylic resin. 5 Mreover, when the material of
the object to receive transfer is a pdl yphenyl ene

oxi de pol ystyrene based resin, a pol ycarbonat e based
resin, a styrene copolyner base@9esin, or a

pol ystyrene based blended resin, it is proper to
enpl oy an acrylic resin, a polystyrene based resin, a

de b d whi ch h
SPERRHED ofr RESESHEST RenShiiohoh vohh, SRpERPTface " For the
| bj -
B ERr Bty ren e PRISH 16 FfteL Yeolé—*f?%géw oyTh s proper

chl ori, nat

?4%"%%1%%35. PN S N A S ———
for ?f:e %rg%c%ou@r QQSeH.GEe'ﬁ*a[r%?egt hﬁgeggr J{]ﬁﬁié’ resin.

orm ng the adhésive

h d
t@xﬁgférog,%rr rfg&ﬂ@ﬂs S #%3’&'5: égfﬁgug%n%%cg@@.tﬁewo receive

oaf I ng” et

Elahaderaid tahg:ol%hahgﬁlgﬁém&ﬂ?&é pY l?f% b b @é/d”z?esin,

printing nmetho e screen pr

" Bheps pg@éﬂg&}a\t%lsxsrad%ésm{ or gedsQR-draf céSB??in&E based

Iayer east in a portlon(s) where t
regadhesikve Ip@n%ﬁz§).~eﬁz g898dnshenuea! %Bsh‘.\ht hithg sYrdper
rel ease | ayer(s) . ‘portion(s) where the
genadpesyVvan2admnad Yedih, dchp@pys@yﬁéA@pba\eé& tB8in, a
nol d rel ease | ayer(s) 26 MARCH 2

polyamide based resin, or the like, which have an affinity

for these resins. Furthermore, when the material of the

object to receive transfer is a polypropylene resin, it is

possible to employ a chlorinated polyolefin resin, a

chlorinated ethylene-vinyl acetate copolymer resin, a
cyclized rubber, or a coumarone~indene resin. As a method

for forming the adhesive layer 56, there are the coating
the roll

- coating method, and the comma ccating method; ahd the

printing methods such as the gravure printing method and

the screen printing method.
The nonadhesive layer 57 1s formed on the

adhegive layer 56 at least in a portion(s) where the

-nonadhesive layer(s) 57 does not overlap with the mold

The "portion(s) where the nonadhesive

layer(s) 57 does not overlap with the mold release layer (s)
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30 53" neans the arrangenent that there may be a
portion(s) where the nonadhesive |ayer(s) 57 is

| ocated in a region(s) where the nold rel ease

| ayer (s) 53 is fornmed. For the nonadhesive | ayrM3RCH 2007
it is proper to enploy a resin that 5 can be applied
onto the adhesive | ayer 56 and does not closely

adhere to the nolding resin, by appropriate

selection. Wth regard to the ponti on where the
nonadhesive layer 57 is forned, if the portion to

which the nold 10 release layer 53 is not applied is
mholly covered with the nonadhesive | ayer 57, there

0&3(r 1S e 13TIGeIeNE thAE EhAKS (Be¥ BReét Bortion(s)
does not_  peel off the nol'ding resin. _Note that the
n¥R&dReERe nnsdhesiye éaénegésp)e% is eHO%t% ijg region(s)

a glled to the portjion to_which the_no]d releage Ia¥
Thheze; th ﬁotm |F%e%«%e|6ﬁ§eﬁéslhé3 §i §Armedpnor For the

br9a$$§r e ¥, m;h et : Thet %5:”6 ggufgﬁgsin that
o' RS 3 é p°9%¢q3”¥la%e%§mtsi§s” HE o5ty 2 Doed not
br#é#gf 'fﬁﬁée nt.act t he LU l laé g | iat

Hohadfos e | BoaRIKS [ EeREh,  pl.c aifpppriate

r to be "belt-shaped”. The nonadheS|ve | ayer
ég%ééE%gwethod i s not Iinited to coating. if the

i ckness g e pRachesig LFELox ubbr b ipdfletve

the thickness 0 € nona

g@%gg'ﬁn‘% laétl ngfb%éc% Wﬁéog@&%ﬁ tf&“*?»}he.tdi‘.cct'ﬁé mold

release layer 53 is not applied is whelly covered with the
nonadhesive layer 57, there occurs no such trouble that the
substrate'sheet 52 does not peel off the molding resin.
Note that the nonadhesive layer 57 1s also permitted to be
not applied to the portion to which the mold release layer
53 is not applied so long as the portion is not brought in
contact with the sprue runner during molding. Therefore,
the nonadhesive layer 57 is applied to the portion where
the nonadhesive layer 57 does not overlap with the mold

release layer 53 brought in contact with the sprue runner

-during molding. The nonadhesive la&er 57 1is not

necessarily required to be "belt-shaped". The nonadhesive
layer forming method is not limited to coating. If the
thickness of the nonadhesive layer 57 is so thick that the

. thickness of the nonadhesive layer 57 exceeds 1 cm or in a

similar case, then some trouble occurs during molding. As



25

10

15

20

31 a nethod for determning the width of the region
where the nonadhesive layer 57 is to be fornmed, it is

desirable in consideration of print registration
error that the width is properly determ ned w 26MARLH 2007

range in which the wwdth is 1 5 nmor nore w der than
the width of the region where the nold release |ayer
53 is not forned and 1-mmor nore narrower than the
wi dth of the region where the paBtern is not forned.
As a nmethod for form ng the nonadhesive |ayer 57,
there can be adopted a process for reducing the 10

oD A bl 55 FERSGLOER BECRR SLolBE htFe ene
R S AL LT AR
| 818 S AR B BEADLY s A i 1o
| RRRBOE b NGl VA L0 -BBER' A A4 g 1o 1o
B s e A L

ambig! &eAREskh elé’géf ergaed; § a@tésfgﬁeégrér{ g‘laxrq%lhoorr more

chemcals is prefierable (see

| RYEFowdy EﬂHH‘%HE”%ﬂE%hP%&'Q%ﬁdre@QBneNﬁEEbethéeggggern is

two-part curing urethane resin, a melamne or
bse df o bkt MO td ML IRA Ford fARMingPkAS! nonkehbBife Rayer
vinyl chloride copolymer resin, and so on. As a
ngt,hodhk@e 28ahOrse NGaddptedNCRO! predd®ds S&oxt Nee@uaifg the
the coating nmethods 26 MARCH 2007

adhesive effect by UV, EB (Electron Beam), or the llke at a

portion where the nonadhesive layer 57 1is to be formed

after the adhesive layer 53 is wholly formed.

Moreover, it is acceptable to provide the anchor
layer 58 all over the surface oi: partially in oxrder to

improve the adhesion between the aforementioned transfer

layers at need. In particular, if the anchor layer 58 is

-formed between the lonizing radiation curing layer 54 and

the patterned layer(s) 55, the arrangement capable of

protecting the molded article and the patterned layer(s) 55
from chemicals is preferable (see Fig. 9}. For the anchor

layer 58, there can be employed, for example, a two-part

curing urethane resin, a melamine or epoxy based

thermosetting resin, a thermoplastic resin of a vinyl

chloride copolymer resin, and so on. As a method for

forming the anchor layer 58, there are the coating methods
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32 such as the gravure coating nethod, the rol
coating nethod, and the comma coating nethod; and the

printing nethods of the gravure printing nethod and
the screen printing nethod. As descri bed above, 26 MAR(IH 2007

transfer nmenber 51 5 where at |east the belt-shaped

nmol d rel ease | ayer 53, the ionizing radiation curing

| ayer 54, the patterned |ayer 55, and the adhesive

| ayer 56 are forned on the substpBate sheet 52, it is

i mportant in the second enbodi nent of the present

invention that, after the transfer nmenber 51 is bonded

to a 10 resin board the transfer menber 51 has a, pee
StUSRgEE thengrayure seadng mekned: r sBpekell oc%%ing method,
resin board in the portion(s) where_ the

nold rele
l@@@wmmgﬁpa%w%met@%mwé m%#wof
51.is peeled off le f 900 with res to
*hoer gBRROER AN EInG Roshas: SPg FRSoHESTha Tt ing Sethod.

LT e s EABal LR TP hEOILSSRI Madflor 52
Bfiefe €0 Fertf Ehe, HRLPEFRmpRTLEHE £fTeded) 18het 183, che
TR e, Sy
AR Sy b, sty shes
S LDLnboh b5 L S BRI L58 presenc
St AT R et o1 22 dimgeteo o
M@E@H QQQ&d, the transfer member 51 has a peel strength
smaller than 50 N/m with respect to the resin board in the
portion(s) where the mold release ;ayer(s) 53 is not
provided when the transfer member 51 is peeled off at an
angle of 90° with respect to the resin board.

In order to measure the peel strength, the

transfer member 51 (corresponding to 145 in Figs. 17 and

18) is first bonded to a flat resin board 144 of the same
material as that of the object to receive transfer by means
of a roll transfar machine. There were the conditions of a
transfer temperature of 220°C, a transfer praessure of 15
kXN/m and a transfer rate of 35 mm/sec. Subsaquently, the
resin board 144 is horizontally arranged by holding membera

143 such as chucks as shown in Fig. 17, and a load (N) when

~ the substrate sheet 52 is peeled off with the end portion

thereof lifted upward (in the vertical direction shown by
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portion 150 because of no adhesive layer 56, and thus,

33 the arrow 146) at an angle of 90 by a hook 142 of a

| oad neasuring device 141 held with hand 140) is

neasured by the | oad neasuring device 141. A val ue

obt ai ned by dividing the neasured | oad (N) by 26¥ARCH 2007

width (m of the substrate 5 sheet 52 that has been
peel ed off is assuned to be the peel strength (N m.

The peel strength depends on neither the . size of
the transfer nenber 51 nor the sP3e of the resin board

144. The environnental tenperature during the
nmeasurenent was set at the ordinary tenperature. 10 As

B S8 bhea %aﬁita?%ﬁ%e%?if FTby #nBoAK dAgor 3 Load
rﬁ@. g@ﬁ“@&{;ﬁéé G bl of g of giéé{ﬁ g&&)v'fs oS by the

con e nona

SEEHﬁb QﬂﬂniléﬁGQ%S 1149 . cog% ?\%l {:Q?r% by dividing

ner g ood © SIit

”Eﬁ@%eﬁ%uf’é‘&' ﬂSa&he(N)ol d# aEﬁé%iﬁEH“'dn")‘”ecgf‘stH%t Qubstrate

y Injection no

%]%&E (Hze'th%thilrBSeﬁuﬁé‘SIe(g]éffaisé 26 suiee gooi:é ths peel

ow ng the continuous nolding to be carrie

Tdederigbh a@i/a)QWn e Fleel 1§trérﬂgiﬁﬁ dépéitdd 06h ﬁ@i@'hé‘ﬂ the

state, a portion for nold-release I1s not only

Rdd O Sghe\tfdhdfertmbmbey f 8T EnOE the Fake roeﬁ 35€ resin
| ayer 53 for nold-release after transfer, but also a

Mladd eliaase priiéi Oéh\ﬁercﬁihddt%lSptéﬁpéﬂaﬁﬁfeSl dérdhg the
the nolding resin -25 portion 150 because of no

adastirencht\eds et Y tHDrdina2f MbsErXOore .
As described above, by setting the peel strength

smaller than 50 N/m, the sprue runner 213 for the molding

resin communicating with the cavity 212 is to come in
contact with the nonadhesive layer 57 even when the sprue
runner 213 comes in contact with the neighborhood of the
slit portioen 59 of the transfer member 51 during the
transfer simultaneous with molding by injection molding as
shown in Fig. 14. Therefore, the sprue runner 213 easily

peels off, allowing the continuous molding to be carried

out.

That is, as shown in Fig. 16, in an injection

molding staﬁe, a portion for mold-release is not only a

portion 88 which ;s an interface of the mold release layer

. 53 for mold-release after transfer, but also a mold-release

portion 87 on the sprue runner side of the molding resin
it
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34 is easy to rel ease the sprue runnefr at this portion
87 for preventing the sprue runner fromfusing to the
adhesive |layer. The surface of the resin nolding
portion 150 of a 5 resin nolded article can be26 MARCH 2007
decorated by enploying the transfer nmenber 51 of the
construction as descri bed above. . The resin nol ding
portion 150 of the resin nolded article is the sane

as that of the first embodinment.3¥ig. 16 shows a case
where the transfer nenbers 51 are transferred to the

10 both surfaces of the resin nolding portion 150 of

t e t f e ng 4t f

Lhg o%é%ctg) fedd hag ar#gf GREALLNG ! RR13UELIEEORT 87 for

T e Ve t er enpl oyi ng
fehde " SHRCEONA AYREIAGNY UeAd CBdR¥sive
|nglﬁ%h¢n%$§ng§&gnet ea nlbe %esgrlbed First st
(er§ . the adhesive layer O 56 side of the transfer
51 is, nade brought into close contact with

the surfacengl shpgaghi §81cH xre%,%l ¥B1dihaNHbetion 150 of a
Subsequently, by using a transfer nmachine such as a

NRldint IAdEded  BRERED8 VarPNbePddRWratedNSher oiplbyifg the
20 equi pped with a heat-proof rubber-like elastic body
transitbi-cREnbEPDEL BF the bbketriweiomnals piescrilsediigbove.
applied fromthe substrate sheet 52 side of the
tthenskeinmmaleéingl potitdohha sbeaif- pheofrasibatclddd article
el astic body set on the conditions of a tenperature

ok sheusamd i HNC aMdhe Firpteembodiméntaboufiglod & ahows
1960 Pa. By this operation, the 26 MARCH 2007

a case where the transfer members 51 are transferred to the

-

both surfaces of the resin molding portion 150 of the

article.
A method for decorating the surface of the object

to receive transfer employing the transfer member 51 of the

aforementioned layer construction by using the transfer

method will be described. First of all, the adhesive layer

56 side of the transfer member 51 1is made brought into

close contact with the surface of the object to receive

transfer. Subsequently, by using a transfer machine such

as a roll transfer machine or an up-down transfer machine

equipped with a heat~proof rubber-like elastic body of

silicon rubber or the like, heat and pressure are applied

from the substrate sheet 52 side of the transfer member 51

. via the heat-proof rubber-like elastic body set on the

conditions of a temperature of about 80 to 260°C and a

pressure of about 490:to 1960 Pa. By this operation, the
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35 adhesive | ayer 56 is bonded to the surface of the
object to receive transfer. Finally, if the substrate

sheet 52 is peeled off after cooling, then
peel ing-of f occurs at the interface between thi6 MaREH 2007

rel ease layer(s) 53 and the 5 ionizing radiation
curing |ayer 54, conpleting the transfer. A nethod
for decorating the surface of a resin nolded article
that is the object to receive tr3nsfer by using the
af orementioned transfer nmenber 51 by utilizing the
transfer sinultaneous with nolding by injection

e e Rt %ﬂ??%‘gﬁ%“. ; Sen 8o FEpgRngEribe rect to
”‘?e%ﬁi%s%’r%g%gg"f. iR Qe G g uBackhEsIslbBe 52 s

€ above

ﬁ%@&eﬁh%%d a?t%qsgé{%l%’g’efﬂegié % &f% -off 8tcurs at the

ermttéently sén

emeg Eggetfagﬂﬁr_%gh g@@efm?& ééﬁ%&san fég&ﬂ%?d 53 and the

trans sed,

th@ni étféﬁ) fcu&ﬁﬁgﬁﬂé&éﬁ fﬁthe reglsgggﬁ%%ﬁtansfer.

trans er col nc

the netal 'iD'rﬁiaiﬁYodTEf&? SEcé‘raf:f&ije{:th'shrtf@% s & resin

posi ti oni ng nechani sm Moreover O the transfer

RIRAL Sdril dechaXedsConat apflekti d Nfed@i¥e transfer by
position if the transfer nmenber 51 is fixed by the

nsaly ethéli @fepeméheidna®de fars és ChehbBerP &l tbpnueiuzmg
the transfer nenber 51 is detected by a sensor when

tthhe ttransfer SEMBEtanddusd with aolidihgnbly iag8ttiéRtholding
this arrangenent is 25 convenient since no

wiidlepies desti Obedf nkke. pariestesf | &Yy the transfer member
51 is sent into the molding metal mold constructed of a
movable die and a . fixed die. In the above case, it 1is
acceptable to send sheet-shaped transfer members 51 one by
cne or Iintermittently send the required portion of an
elongated transfer member 51. When an elongated transfer
member 51 is used, it 1s proper to make the registration of
‘the patterned layer 55 of the transfer member 51 coincide
with the registration of the metal mold by means of a
feeder unit that has a positioning mechanism. Moreover,
the transfer member 51 can be fixed constantly in the same
position if the transfer member 51 is fixed by the movable
die and the fixed die after the position of the transfer
member 51 is detected by a sensor when the transfer member

51 is intermittently sent, and this arrangement is

convenient since no misbegistration 0f the patterned layer
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26 MARCH 2007 36 55 occurs. After the netal nold is
closed, a nelted resin is injected fromthe gate and

stuffed into the netal nold, and the object to
receive transfer is formed sinultaneously wi th26MARCH 2007 .

bondi ng the transfer nenber 51 to the surface of the 5
object. The resin nolded article that is the object to
receive transfer is cooled, and thereafter, the netal

mold is opened to take out the Besin nolded article.
Finally, by peeling off the substrate sheet 52, the
transfer is conpleted. 10 The transfer nmenber 51 has

t constructi in_, whic he yer o opr adhesi o

t &% RERbE Gl nB2Peki it ontal Bl 1% | LodREr A RETgH restn
Wi, t.h . t e,..porti.on er.e e, ol .d rel eas

I é)%/erl ngél{:gdngf&gr%l\% dé%é)? narweSt e&]b’@rtl’f’o&z“eofnet mold,
sLj t +~Ther e r rupner  al.so

mb, B8 'osfhel sor kB 9k bAFF SR 4F ol B eonsry
”ﬁﬁ:}?fb FGUSA OO A T RNGS It Osf NEH CONL T BYPHS e of the
nmol di ng. reover, since the ronizing radiatron cufi hg

Lﬁ’%(cntgﬁ C3ReDE JeaRl Qﬁl%@l%ﬁ@fﬂet@ﬁafuigﬁgtﬁ}a t%ﬁject to

ss of the ionizing radiation curing

G LAY eS aSiang fae ii%%%@i?ﬁ} and ehaeﬁgfée@,gteélg%aﬁ%:d mold

having a sufficient surface strength can

e difederntitd VAN it MY Cled S GRMRIdY AN Ofe. tNPinally,

‘af orenenti oned construction, has the tollow ng

O 65dS1inglhefEr ansl esub@rilaie Okhbbe MXSOMe | ‘E\‘:(Sﬁt)s&’g? is’

is 25 constructed so that the nold rel ease | ayer(s
aochplleted.

The transfer member 51 has the construction in
vwhich the layer of poor adhesion to the molding resin is
served as the outermost layer with regard to the portion

where the mold release layer 53 is not provided in the

neighborhood of the slit portion 59. Therefore, the sprue

runner also smoothly peels off the end portion of the
transfer member 51, causing n6 hindrance to the continuous
molding. Moreover, since the ionizing radiation cﬁring
.layer 54 can be  laminated all over the surface, the
thickness of the ionizing radiation curing layer-54 can
easily be increased, and a molded article having a

sufficient surface strength can be cbtained.

The present invention, which is constructed of
the aforementioned construction, has the following effects.
The transfer member of the present invention- is

constructed so that the mold release layer{s) of a belt-
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26 MARCH 2007 37 shaped pattern(s) is |lamnated on
the substrate sheet, the ionizing radiation curing

| ayer.is lam nated all over the surface(s), the
patterned layer(s) is lamnated all over the saé6MRCH 2007

“or partially, the adhesive layer is |amnated 5 al

over the surface, the nonadhesive |ayer(s) is
partially lamnated at | east in_the portion(s) where

t he nonadhesive |ayer(s) does ndf overlap with the
nol d rel ease layer(s), and the transfer nmenber has a
peel strength smaller than 50 N mwth respect to the

bt B a8 B BP0 el cShnEhe  rubePEnEs cpnest. the

edse lfayer

L5 RSSO g ULE 5 SARUAENIT OIS cne

resi"n boar er

DS, S8 SRR B0 ) TS, e, over

article t

MghBoduMralbbal f%kx%?aiﬁgylEﬁ@egﬁﬁepapgBg%b%gggﬁfggmhiated

excellent in the“surface” C streng

CRIRI B8 i durdakeSMRadl g?ﬁé&hé’éivé hﬁ&xﬁ(@ﬁ%?&}%ﬁaily

vari ous enbodi ments, the effects posse

CRamDEa P HIE elba A0 H IR HbANSNESS Whle e HORaRBRs1ve

been fully <described in connection with the preferre

exepsit INtdoes NesLobvat1db rRi el efk® ho18heelease layer(s),
acconpanying drawings, it is to be noted that varidus

Ghahgaf: ARAneEEr! heAbepNBafl £ petlPFtRInGth Ehai%er than 50
skilled in the art. Such changes .and 25 nodifications
al/; twdtheraspecst bodtlee el dRdrd thi Rhehgortion(s) where

the mold release layer(s) is not provided when the transfer
member is peeled off at an angle of 90° with respect to the
resin board after being bonded to the resin board. This
therefore allows the obtainment of a molded article that
can be continuvously molded by the method of transfer
- simultaneous with molding and is excellent in the surface
stréngth. |

By properly combining arbitrary embodiments of
the aforementioned various embodiments, the effects
possessed by them can be produced.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and

modifications are to be understood as included within the




26 MARCH 2007 38 scope of the present invention as
defined by the appended clains unless they depart
therefrom p 26 MARCH 2007 39 CLAIMS 1. A transfer

menber conprising : a substrate sheet (2, 52); 2aMad(H 2007
rel ease layer (3, 53) of a belt-shaped pattern

| am nated on the substrate sheet; an |onizing

radi ation curing layer (4, 54) lam nated all over a
surface on the nold release |aye# a patterned | ayer

(5, 55) lamnated all over a surface or partially on

the lonizing radiation curing layer; and j an

adhesive layer (6, 56) lam nated on the, pattern
e G Al TR ST b B O 1 QWA oY hERfropgpended
rel e layer is. not.forne onl artially In a

por i RS FaoR AestTE SheRReRBEr | aps vith the
nol d rel ease layer. 2. The transfer nenber as clai ned
In claiml1l, wherein the adhesive |ayer is |amnated
in a region narrower along a direction of wdth of the
transfer nenber than a regi on where the adhesive

| ayer overlaps with the nold release layer. ) 3. The
transfer nmenber as clainmed in claiml or 2, further
conprising : an anchor layer (7, 58) |am nated wholly

or partially between the lonizing radiation curing
| ayer and the patterned | ayer. :
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CLAIMS

1. A transfer member comprising :

a substrate sheet (2, 52);
a mold release layer (3, 53) of a belt-shaped pattern laminated on the

substrate sheet;
an lonlzing radiation curing layer (4, 54) laminated all over a surface on

the mold release layer;
a patterned layer (5, 55) laminated all over a surface or partially on the

ionizing radiation curing layer; and ‘
an adhesive layer (6, 56) laminated on the patterned layer, so as not to

loéata at a region where the mold release layer is not formed, only partially In a
portion where the adhesive layer overlaps with the mold release layer.

2. The transfer member as claimed In claim 1, wherein the adhesive layer
is laminated In a region namower along a direction of width of the transfer
member than a region where the adheslve layer overliaps with the mold release

layer.

3. The transfer member as claimed in claim 1 or 2, further comprising : an
anchor layer (7, 58) laminated wholly or partially between the lonizing radlation

curing layer and the patterned layer.



