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1 DESCRI PTI ON 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 Conventionally, as a nethod
for decorating the surface of a resin nolded article,
there has been a nethod of transfer sinultaneous wth
nol di ng. The net hod of tran;%er simul taneous with
nolding is a nethod for 15 providing decoration by
placing a transfer nenber in which transfer |ayers of
a rel ease layer, a patterned |ayer, an adhesive

| ayer, and so on are | anppaterbtor der on a
substrate sheet, in a netal nold, injecting and

stuffing a resin into a cavity, nmaking the transfer
menber adhere to a 20 surface of a resin nol ded
TirtanclfersMembeaneously with obtaining the resin

nol ded article by cooling, thereafter peeling off the
substrate sheet and transferring the transfer |ayers

onto the surface of the resin nolded article. 25 In
Jegdrnadkalt Réeldansfer nenber used for the 2 nethod of
transfer sinmultaneous with nolding is forned by

printing tHkbel apeesenh aln@HgEt ed shaists atteé sheetrppsfier

member for use in decorating the surface of a resin meclded
article. N
-Background Art

Conventionally, as a method for decorating the
surface of a resin molded article, there has been a method
of transfer simultaneous 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
substrate sheet, in a metal mold, 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
transfer layers onto the surface of the resin molded
article.

In general, the transfer member used for the
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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 size of an
object to receive transfer (object to which transfer

| ayers of the transfer nenber are to be transferred),

and thereafter transferred. In this case, there has

been a drawback of the occurrence of a foil flaking
phenonmenon that ink film 10 flakes 131 constituted of

a peel layer 104, an anchor |ayer 107, a patterned

| ayer 105, an adhesive |ayer 106, and so on peel off
thetisor f afe tobnafawpl ¢dimeléasechaywithOBofldimed isorfanmed by
substrate sheet 102 at the slit portion of the .
t paihst org melrser lahech ion camsedopgaird npivitoateur hagt in
when 15 the blade 130 hits at the tine of slitting as
shovprdands gsith heamidtd ofhithej sohécafisa poinbhig machine
the portion subjected to _transfer but also the
pord | Bhednhy Peingt cdih)(Sdidd &t phFRRTpR/@te width in
excel l ent peelabiljty between the substrate sheet and

tﬁ%cwf%ﬂfgqeerwr%@e%e FlgReOfr ARs OBV Sfntf& Tofftvsp transfer
fl aki d th
PRGOS O (HATSTar NAYEFS PE Fher Ehetafeg fapber are
wh t Lt d
Paraf el S mﬁégse%gr@afp%ff!d%;ozai on
layer is “Jcﬂ%Q &Z-g Qe %%w d%%sasoﬁaerpagtaggggacﬁeof the

l ayer, in t e case Re peel 1Tayer cannot

be?éﬁrg&éé}&&é 3% 1D the fasfa_a%lﬂt; RS GOH haRST ik rilm
er, I1n the case Where there is many function

| aYe¥Ss - PN ddh st iBJt¥g ©3S8Speel 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 is because not only the portion subjected
to transfer but alsc the portion that is not subjected to
transfer have excellent peelability 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 is increased as in the
case where there are many patterned layers as transfer
layers, in the case where a vapor deposition layer 1is

required to be provided as a patterned layer, in the case

where the peel layer cannot help being thick as in the case
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As a result, it has occasionally been the case where
the ink filmflakes have adhered again to the 5
transfer nmenber and entered between the object and the
transfer layers during transfer. Furthernore, carrying
out the transfer sinultaneous with nolding with an
ink film flake adhered to the back surface of the
transfer nmenber has caused the adhesion of the ink
filmflakes to the 10 cavity? surfaces of the metal
nol d, occasionally causing a dint (called a dent) due
to the ink filmflake on the surface of the nol ded

o?rzﬁi l%led égggrg%%glsilert ﬂg{r@%}:?. QHetfggl %Q’Q%Ehwha§e”?hgre is

rel ease™ | ayer 'S prov din a I ke pattern

e i i B isdscontact with a
mgs?Yt;ﬁ%Jb%% ]%O\g&véfe%n} g%%ﬁ?&&gtg&s Isayer 103 is
provi ded Ln aaé:%lékﬁsittr,atleﬁ SREE! o2Rdibhanihe bddy efBe Okase
a peel layer 109, a patterned layer 105, an adhesive

w+@y@r 206, i3ad $9180 @18xeR’ ONbGEed hdhed mghirel @ase the

ayer 103 in order to prevent 20 the occurrence of

tioided) akieRBedUring SHrddddy Geeheént &hdi 8bjéc@Nthnd the
Unexam ned Japanese Patent Publication No. 11- 58584).

+ PVOEEOVEI L a Jdr £ A P ONSirfieread t opitadrge | dafieying out
transfer l'ayers in a pattern instead of providing the

t7®| drabsrekeasanl Bysie 3 althovendimey swifBcamnihk film
constitute the 4 transfer nenber 101 so that the slit

fbirsleadneseAOt Lo | BacROBLBERCW IIT tiie=t tanakfer member
| ayers during slitting (see Fig.

has caused the adhesion of the ink f£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 mclded article.

Accordingly, there is 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 patterned layer 105, an adhesive layer 106, and so on are
provided on the mold release layer 103 in order to prevent
the occurrence of foil flaking during slitting (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 mold

release layer 103 all over the surface and constitute the
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5). However, there has been an issue that, when a 5
metal nold 111 having a side gate 113 is used in the
case where the transfer simultaneous with nolding is
carried out by using the transfer nmenber 101 of the
construction shown in Fig. 4, a runner portion 113
for the nolding resin communicating with a cavity 112
as shown in Fig. 10 is 10 brought in contact with the
nei ghbor hood of the slit pdrtion 108 of the transfer
menber 101 (Note that in Fig. 10, reference nuneral
80 denotes a region where the nold release |ayer 103

té%}ﬂeqyln?e%era'}g%s%odet t'l:esth% rg t;’%la\ﬁgeﬁﬁetshﬁoqolcgme in

ease layer I'S no provi 15 sprue

ot i L1f, LA DB ePLD n%élsﬁériﬁ? t be; pdbesi Ygee Fig.

e tran as shown™in Fig.
syl1, in an injection nolding state, a portion for
peellng off is only a portion 84 which is an

i nterface;Rfeddie MphéréehgasepedRyah 11(.5351%1(11:}13% peflen a
Iayer 104 for peellng off after 20 transfer, and

nd&el 'IﬁkQI@filPaﬁaGPﬁng BeHEOIIRE At ¥ hes QUL in the case
portion, and there is provided the adhesive | ayer 106

witdre 1R ST FdNR8mSitde ud e tiDndil agnyeskn cAektieanout
120, there is no peel portion on this side, and thus

by Ngs Si§ UEhe I tHes £ O méMiee AL di NGLT €BeNchbHsesuteibhe shown
adhesive layer 25 106), failing in carrying out

ifcomtignuods! v nbhehél &% rairCONSBqUERNICethE treldireakresin
of the transfer nenber 101 or another trouble (see
cdimgun®athard i witiar lay skebtgariiii ngs shown in Fig. 10 is
brought in contact with the neighborhood 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 B8l dencotes a region
where the mold release layer 103 is not provided.), and the
sprue runner for the molding resin fuses to the adhesive
layer 106 of the transfer member 101 (as shown in Fig. 11,
in an injection molding state, a portion for peeling-off is
only a portion 84 which 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
poertion, and there is provided the adhesive layer 106 on
the sprue runner side of the molding resin portion 120,
there is no peel portion on this side, and thus the sprue
runner for the molding resin fuses to the adhesive layer

106), failing in carrying out continuously molding as a
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out the transfer sinultaneous with nolding on both
sides of the nolded article by using two transfer
menbers 101 as 5 shown in Fig. 10, the nolding resin
flows in contact with the edge portion of either
transfer nmenber 101, and therefore, the

af orenenti oned phenonenon occurs nore easily.
Moreover, in the transfer ngfber of the construction
shown in Fig. 5, an ionizing radiation curing 10
resin is used as the peel layer 109 when the surface
strength of the transfer nolded article is desired to

cdisediiiioveds Hoyevekeakhes  hicglenessaod rd hene@Bez NK01  or
radiation curing resin has been [imted when forned

ardycibel Nngro@eidi akby maytergied byaarpehniing WBEAOGarrying
and this 15 therefore has led to an i ssue that a

oSt fH L1 @dn St afign 19 tarRRMN Widh ARl e”N oabletho shéles of
obt ai ned. Accordingly, the object of the present

thdveBtHea dxtildesabyeukhagafiemepbhefed nfslRIsanUol as
provide a transfer nenber capabl e of being

sl | twomwsly flon methebynod dikighatk ©ifn 201éwansfietontact with
si mul t aneous with nol di ng and obt ai ni ng a nol ded

tiedg t icede exeetdionnt idf swiftdee Sturengifer Dmembesur @00, and
I nvention In order to achieve the aforenentioned
tiohefdre t hthe 26f qrreasaitti dnrvie phismonesoto pgtcust edras easily.
follows. 6 According to a first aspect of the present
i nventi orMorddwerre | siprovilied & daresfsfrer member of  the
conprising: a substrate sheet;
construction shown in 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 been 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 cbtained.
Accordingly, the object of the present invention
is to solve the aforementioned issues and provide a transfer
member capable of being continucusly 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

present invention is constructed as follows.
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a nold release | ayer of a belt-shaped pattern 5

| am nated on the substrate sheet; an ionizing

radi ation 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

radi ation curing layer; and 1) an adhesive |ayer

| am nated on the patterned |layer, so as not to |ocate

at a region where the nold rel ease |layer is not

formed, only partially in rtion where the adhesive .

| ayer overla QHQ41W£%§fhﬁi#%ﬁﬂ%ﬁ%ﬁ??gﬁgFfﬁﬂﬁﬁih+Pvent1°n'
t he substrate sheet is so constructed that the 15

SbEES dtte RedEerag ATpBefett FeRgeR STRPTEIHan 50
Nmwth respect to the resin board in a portion of

t he substrat & stwbsttragisesdeettd nol d rel ease | ayer is

not provi ded when the transfer nmenber is peeled off

at an angle &f BOldv rhlpespediaver td® mebiedt-baped pattern
after the transfer nmenber is bonded to a resin board.

Z0anfocoret negh tthea setithtaspaodetof the present
invention, there is provided the transfer nmenber as

defined in the fibhikindspaaiatibht BREFIEENDEYSE MinBiated all
anchor |ayer |lamnated wholly or partially between

tdheer QNI Al Ml SR URHHRN il NG 1 Y l%ﬂﬂei:;t he patterned
| ayer. 7 According to a third aspect of the present

nvention,  Lhgherbsngrovhder 1hipddanlan eabes dfrrace or

defined in the tirst aspe eln the patterned

R ) ] ISl g 0 e e
an adhesive layer laminated on the patterned layer,
so as not to locate 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,
wherein the substrate sheet is so constructed that the
substrate sheet has a peel strength smaller than 50 N/m with
respect to the resin board in a portion of the substrate sheet
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 the transfer member is bonded to a resin board.
| According toasecondaspectof thepresent invention,
there is provided the transfer member as defined in the first
aspect, further comprising: an anchor layer laminated wholly

or partially between the ionizing radiation curing layer and

the patterned layer.
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5 layer is wholly lam nated at the portion where the
adhesive layer overlaps with the nold rel ease | ayer
as well as the other portion on the patterned | ayer,
and the transfer nmenber further conprises a
nonadhesi ve |ayer |am nated on the adhesive | ayer at

| east partially in a 10 portyon where the nonadhesive
| ayer does not overlap with the nold rel ease | ayer.
According to a fourth aspect of the present invention,

there is provide %&&Qﬁ%%éﬁﬁé%%<jgg SEo%zjﬂaéfgggn{@nvention,

the first aspéec e patterne

B AE £ shgPip ey toBRe tmteRlet TayB et e first

| am nated at the ortlon where the adhesive Iay

ofEPTabs Whereihe ol BoFbFEAsd Layer ds wertingtqhewholly or
other portion on the patterned |ayer, and the

t PAREEeF L HerbEhef ipRhetng gmsHisddoTaCHEARENER 8% the adhesive
| ayer | am nated on the adhesive |ayer at |east

paayealisywhaol iy 1puinpsrdwiet ke poe tionadies: thelaaifersive layer
does not overlap with the nold rel ease |ayer.

Acver tlapg widhat e ol daspbed s@fl atyke g9 estibtad ettty portion
there is provided the transfer nenber as defined in

the théespaBrespedtlawbey eamdt he patterned |ayer is
| am nated wholly or partially on the ionizing

radi ation curiH@tkayeferarenest ¥eer bakpliks sWgbh¥dhesive
| am nated at -the portion where the adhesive | ayer

OYﬁéﬁ%Mﬁa&éch%ﬂWﬂh@ L8hegsee! Pé( ér a9t Wastaf;:a%lﬁgally in a
ot her portion 5 on the patterned 1ayer,

portlon where the nonadhesive layer does not overlap with the
mold release layer.

According toa fourthaspectof thepresent invention,
there is provided the transfer member as defined in the first
aspect, wherein the patterned layer is laminated wholly or
partially on the ionizing radiation curing layer, the adhesive
layer iswholly laminated at the portion where the adhesive layer
overlaps with the mold release layer as well as the other portion
on the patterned layer, and

the transfer member further comprises anonadhesive
layer laminated on the adhésive layer at least partially in a
portion where the nonadhesive layer does not overlap with the
mold release layer.

According toa fifth aspect of the present invention,

there is provided the transfer member as defined in the first
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the transfer nenber further conprises a nonadhesive

| ayer | am nated on the adhesive |ayer at |east

partially in a portion where the nonadhesive | ayer

does not overlap with the nold release |ayer. 10

According to a sixth aspect of the present invention,

there is provided the transfeﬁ nmenber as defined in

the second aspect, wherein the patterned |layer is

| am nated wholly or partially on the ionizing

radi ation curing |layer, the adhesive |ayer is mholly

| am nated at the portion where the adhesive | ayer

0REPPESSs Whﬁﬁeﬂﬁetﬁﬁl@%ﬁﬂaﬁﬁﬂgI%ﬂMﬁrzﬁﬁv%@ml%%t?ﬁeWh01ly or
ot her portion on the patterned |ayer, and the

t pam$fied lvepbdhe donhgingonpdisiebom ovgiaghbayes, thyedhesive
| am nated on the adhesive |ayer at |east partially in
alapertiowhohiy d antie atenbath ¢ heve dt@yer whees thet adhesive layer
overlap with the 20 nold release |layer. 9 Brief
Desetilppsan X theavd NPsel dhesa At 8 eyl 1aspetieso e portion
features of the 5 present invention will becone clear

fbgnthaepggkggw@ang9§§rlghaon taken in conjunction
with the preferred enbodi nents thereof with reference

to the aCCO”p§H¥%@%n§¥éP%éﬁﬁérEﬁr%ﬁéEQ:ﬁghgse%ekﬁoﬁadhe51ve

sectional view showm ng a transfer er of

[ LbgkeoTbREh POl Ol Dl DERIATE 1 OVED LN L0 p bRy in “
”B%EE&%%t&ﬁ@r@ftﬁé“%éﬂaéﬂéé%%%?ih@%@td8£st£bt overlap with the
mold release layer.

According to a sixth aspect of the present invention,
there is provided the transfer member as defined in the sécond
aspect, wherein the patterned layer is laminated wholly or
partially on the ionizing radiation curing layer, the adhesive
layer iswholly laminated at the portion where the adhesive layer
overlaps with the mold release layer as well as the other portion
on the patterned layer, and

the transfer member further comprises anonadhesive
layer laminated on the adhesive laver at least partially in a

portion where the nonadhesive layer does not overlap with the

mold release layer.
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present invention; Fig. 3 is a sectional view show ng
the transfer 15 nenber of another nodification of the
first enmbodi ment of the present invention; Fig. 4 is
a sectional view showi ng one exanple of the
conventional transfer nenber; Fig. 5 is a sectional

vi ew showi ng one exanple of 80 the conventi onal
transfer nmenber; Fig. 6 is a schematic view show ng
the case where transfer sinmultaneous with nolding is
executed by using a conventional transfer nenber;
Fig. 7 is a sectional view showing a transfer 25
menber of a second enbodinment of the present

I NUENLIFOPe s MA FiOn 8t Irafifget i onal view show ng the
transfer nmenber of a nodification of the second

embodi ment ofhekBe and €seRér | REPBELON anfd Jfedtriresd of the
sectional view showing the transfer 5 nenber of
angtrheentrodinestidronwoll t becarns okrdeenbddione ntheof follwving
present invention; Fig. 10 is a view showing a

r eldeisicoppietnedizkehe igonventunsridbnt r @dther thentere teyged

the metal nold; Fig. 11 is a sectional view of the .
corfpbRtinands  teexgacfnstih nErbeFenge atporthconagcompanying

Fi 10; Fig. 12 is an explanatory view for explaining

a %gtag?‘ég%gf‘ewé’r?tﬁi ng is performed at the slit

portion of Fig. 1 1is a sectional view showing a transfer
nember of a first embodiment of the present invention;

Fig. 2 is a sectional view showing the transfer
member of a modification of the first embodiment of the
present invention; |

Fig. 3 is a sectional wview showing the Eransfer
member of another modification of the first embodime;nt of
‘the present invention;

Fig. 4 is a sectional view showing one example of
the conventional transfer member;

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

Fig. 6 is a schematic view showing the case where
transfer simultaneous with molding is executed by using a
conventional transfer member;

~Fig. 7 is a sectional view showing a transfer

member of a second embodiment of the present invention;
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t he conventional transfer nenber; Fig. 13 is an
explanatory view for explaining a 15 foil flaking
phenonenon; Fig. 14 is a plan view showing a relation
between a transfer nenber of the enbodi ment of the
present invention and the netal nold; Fig. 15 is a
sectional view of the transfer 20 nenber of the
enbodi ment of the present igﬁention at a portion Ain
Fig. 14; Fig. 16 is a sectional view of the transfer
menber of the another enbodi nent of the present
invention at a portion Ain Fig. 14; 25 Figs. 17 and

18 are expl@anag ofy Wi @stfighall W akbeohg PEE! tR8nsfer
test for the transfer menber of the enbodinent of the

mdMIRSENS £ i BV ¥d G cdtibn 19f1 $ha RecSReCtdmeoi@miof of the
the transfer nenber of the enbodi nent of the present

preBEa iiGfrdrt i ch 5 four belt-1ike pattern peeling
| ayers are provided; Fig. 20 is a sectional view of

the transfier, greiber Qfedthonanbadichendh®fiidhetheesedhsfer
invention in which a region of the adhesive layer is

nddOVET Ahetthér reedopi @itidheo peehe ngebaydr embOdkngnt of
21 is a sectional view of a state where the transfer

theersaaft tikeregidiedi;nent of the present invention is
adhered to a resin board for peeling test; and

Fig. 10 is a view showing a relation between the
conventional transfer member and the metal mold;

Fig. 11 is a sectional 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 is an explanatory viéw for explaining a
foil flaking phenomenocn;

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

Fig. 15 1is a sectional view of the transfer
member of the embodiment of the present invention at a
portion A in Fig. 14;

Fig. 16 1is 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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Fig. 22 a sectional view of a final product obtained
by using the transfer nenber of the enbodi nent of 15
the present invention. Best Mdde for Carrying Qut the
I nvention Before the description of the present
i nvention proceeds, it is to be noted that |ike parts
are designated 20 by |like reference nunerals
t hr oughout the acconpanyinglldramﬁngs. Figs. 1 through
3 are sectional views showing transfer nenbers of a
first enbodi ment of the present invention and its
nmodi fications. In the figures, reference 25 nuneral 1
cHSNOteSh A 4T peefiengmaidayr , £@r denet axansSehs a1 20f  the
sheet, 3 denotes a nold rel ease |ayer provided on the
erhisinaite shagle hrekddfNGimsemidmni zi ng radi ation
curing |layer provided on the substrate sheet 2 and
the nol d rirel ease isayar petsgedane esiaw patft etlmed transfer
| ayer provided on 5 the ionizing radiation curing
néryeF 4f 6hdesabesimaent adbesheeplragentpiovededoon imhehich
patterned |l ayer(s) 5, 7 denotes an anchor | ayer
£ i © b eslert- higtenvaert ttdhen ipord IZimy layadisataren peorviidigdzayer
4 and the patterned layer(s) 5 and 8 denotes a slit
portion. Hy.Thed r ansfar swrnbemal | yikeani obt dden tiransfer
the nold release |ayers 3 of belt-shaped patterns, _
méralne nad Bdt e t Arubolenenhi efngheadirgsess dovep§ipaydm ahich
all over the surface, Ilamnated with the patterned
alageigis)oh e altegsive 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 present 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 1like 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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surface or partially and lam nated with the adhesive

|l ayers 15 6 only in portions where the adhesive | ayers
6 overlap with the nold rel ease | ayers 3. After being
bonded to a resin board, the transfer nmenber 1 has a
peel strength smaller than 50 Nmwth respect to the
resin board in the portions where the nold rel ease

| ayers 3 are not provided when the 20 transfer nenber

1 is peeled off at an anglel%f 90 with respect to the
resin board (see Figs. 1 through 3). It is preferable
to use an elongated one as the substrate sheet 2. As

sl‘%r%qi,te%i %eﬁ&feéhgxhsfdgihr al &) sheet 12,y rthﬁ{'@vgtg@dbeon the

oyed a resin eet of a single body or a
SLﬁﬁf@J rsRbe® PO MEUNHRNG DAsedof 881y S¥ERi18818n13uring
pol yet

yl ene terephthalate resin, an acrylic resin, a

1R Vil icRlor bde pased it RAlkRr 0Pyl &g kagedmolq
resin, a polyester based resin, and a pol yam de based

rd16sd Ofa¢des Bike, @@nledl § opitseehed@S1afer! PRbOUARA on

foil and a copper 5 foil, a cellul ose based sheet such

t1aS GlASISd ey PaReliatieRAt @diraRer 1aR@celd, opandeneted an
conpl ex of the above- nentioned sheets. Mreover, when

adHes isa f aggeef phevisbsbhat ensheritt:dmas niayee(s) 5, 7
undul ati ons, the undul ations are transferred onto the

dériced erarl ay@kchorsolhatr mMatdetdedO hetiwddme taed dbherzing
surface configurations can be expressed. Moreover,

rddiertd omycieipr ovagkerl 4 sndf ahe preatpradl ahyeasy) 5, and

bonding or the like. The easy bonding treatnent is the
8 preoeesss g Slart meldtrigri.he i oni zi ng radi ation curing

ayer 4 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 member 1 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
transfer 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

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

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

copolymer of a polyethylene Dbased resin such as a
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adhere closely to the substrate sheet 2 so that the 15
ionizing radiation curing |layer 4 does not peel off
the substrate sheet 2 when the transfer menber 1 is
slit so as to have a width appropriate for transfer.
As the easy bonding treatnent nethod, there are

i ncl uded, for exanple, a corona treatnment nethod for
rougheni ng the surface of tgg 20 substrate sheet 2 to
facilitate cl ose adhesion, method for providing an
anchor coating on the surface of the substrate sheet
2 during its manufacturing, and so on. Here, the

pé PASHY WWe t e AN LT BRI iirS Sl dcG A Y r8%in, a
conpared to a case where the transfer nenbér is 25

OL i Qth B SURS A4 &y Shesitn of VIRGRSRING Wadldy in,
p14¥1f%?he production efficiéhcf‘ﬁggbetter when Fhe resim

a Shd1fd et Hfadd b QUt Afd &f JheddiarsiRisdEHReEs o the
necessary width are arranged and printed on the

1kdbst s ametashetiofswecgr eat awi dhbnibhhe amUNtad a copper
products produced in 5 a short tine is |large) as

£SO &d NcELQuld8e apds2dd ishdex agvant ageoupldssfiX pager,
width of the substrate sheet constant in terns of

ceditel | pgpand drahage DUophiige SUbst rat ecspeak, cdthe above-
noreover, there is no need to change the setting of
méihel qriedt ishgamchi neMageotrding wikeh hethd 0 sMrdidceof ctfhe the
substrate sheet during printing. The nold rel ease
stlzyteratd: | shaet agemdsormimlite uvedebsei doget hee wniddnlihé ons
substrate sheet 2 fromthe ionizing radiation curing
atayerads fbened hensobsheatteragisdfetr layers, so that matted,
hairline and other surface configurations can be expressed.
Moreover, there may be provided a surface treatment of easy
bonding or the 1like. 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 is 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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2 is peeled off after transfer or transfer
simul taneous 15 with nolding and is partially forned
in a belt-shaped pattern on the substrate sheet 2.
When the substrate sheet 2 is elongated, one or a
plurality of belt-shaped patterns constructed of the
nol d rel ease layers 3 are fornmed so as to becone
parallel to the |onger side_of the substrate 20 sheet
2. Since the transfer membet?1 is slit in a portion
bet ween nutual |y adjacent nold rel ease | ayer 3 and
nmold release |ayer 3 when there is a plurality of
nol d, 1 el e nl AUESL [ I e

1] €1 8as px.l 1.5_1.031 édf%ftzl@' So Ib%tlm(?&h \Jﬁ?g the

rel ease layers 3 of of a out 5

sPBt & At ‘?Lré at:af:?&eah HP' d, f&l,eaggel aﬁ'f"én%feth{é?r&;er’r of

can be  enpl oyed a nel am ne resin based d rel ease

né@gggaryaw§a£ﬁcaes SFaM ofRRS Ghd Q) S H @l £358 RHENsuAtrate
fluororesin based nold rel ease agent, a cellul ose

silest Vet | yeghased, ietd Eﬁéeaﬁsuﬁgeek F%BdH&%@ b%%blﬁced in
based nol d rel ease agent a 5 polyolefin resin based

a NGl ef Bas & Adetge)a RATAHIWM 1PAFeg. 10l;dakhel ease
agent, and a conposite nold rel ease agent of these

subsgances; Nbr egw@tnthigebsisacegpt abk e i USBELANE of the
m xed with particles of silicone or the |ike at need

subst ey ersided ofdn 4t Anit einndehasi 68scenethegsHhiag@ndling
transfer. 10 As a nethod for formng the nold rel ease

tHayenb3truher estader, t BAdprmdiddigeret Bhdse0fid hAo need to

gravure printing nethod and the screen printing
chretdwdhel hee Htamigz iofy thadipatiindi ngumarg ihay accédridsnghéo the
inQteh of the substrate sheet during printing.

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 1s 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, oﬁe 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 a portion
between mutually adjacent mold release layer 3 and mold
release layer 3 when there is 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
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that becones the outernost |ayer of the resin nol ded
15 article after the substrate sheet 2 is peeled off
and is formed all over the surface. As a material for
the ionizing radiation curing |layer 4, there can be
enpl oyed an active energy |line curable resin such as
an ultraviolet <curing resin and an el ectron beam
curing resin, or a 20 ther getting resin, or the

i ke. Moreover, it is accgg able to add a pignment or
dye at need for coloring. As a nethod for formng the
ionizing radiation curing layer 4, there are the

c&0abd NGnPEL YOGS SHENaRSnL NEegl AVHESedC ﬂ@ﬁangeﬁgag%d agent,
the roll” coating nethod, the comma coating 25 nethod,

a agg1t henpr idatsiiRg H'Ha}élpdﬁoﬁadi'eq\%ats@e HAMUr €3 1&1uororesin
printing nethod and the screen printing net hod.

bAME EAMETd rdfedNE dMtZI RY JAdhaldsdN deiviag ihay Bhséd $old
a precuring type, It is proper to carry out

rallddwi gheht f aynofureleCtd HIn BLBHI oAd atd MhAf t £fent, a
drying the solvent. Mreover, if 5 the ionizing

pdlagh d 0N rasim@dsayencAd Teakaafd eloeutiNg phyBELint based
is proper to carry out ultraviolet ray or electron
mdlehnr ¢l ¢ @k abyent af hAl tar asdeys idle thidinbf ©Elease agent of
simul taneous w th nolding. Regarding the ionizing
threxh asubstanceng Myeovdr,t hiet eipr essiepablie” ald ayer one
the surface"” or 10 "wholly" inplies that the ionizing
miced avioh partdiglleayerf 4siimhyohe ra ftheretiba aty need in
portion that is not utilized after the slitting. The
oy drnefbdmyemB e sinldartiatdtoed &inl theesutrifece of 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 ionizing radiation curing layer 4 is the one
that Dbecomes 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
ionizing 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
thermosetting resin, or the like. Moreover, it is
acceptable to add a pigment or dye at need for colering.
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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surface of the ionizing radiation curing |ayer 4 (see
Fig. 15 2). Moreover, the patterned |ayer 5 may be
partially lam nated (see Fig. 1). The patterned | ayer
5is normally fornmed as a print layer. As a nmaterial
for the print layer, it is proper to enploy a resin
such as a polyvinyl based resin, a polyam de based
resin, a polyester based resin, an 20 acrylic resin, a
pol yur et hane based resin, alﬁolyvinyl acet al based
resin, a polyesterurethane based resin, a cellulose
ester based resin, and an al kyd resin as a binder and
pf?ﬂt?ﬂgamgehga!ggd'EKetQ@Eegﬁn @ﬁ%%iﬂ.ph@&%%ﬁ.orﬁag%over,
0 an“appropriate color as a oIorlng agent. As a
1 Fethed {08 26, § orahngetBg @dﬂniaygj?er' tg i fs PLORSed B ing
use the ordinary 17 printing nmethod such as the
t@haYUL € PEipEOAG MBS hoder heut SRy RN iRg, Bt hadctron
and the offset printing method. In particular, the
b&ihsetrAuiRkiRE NEithed @ngidderdeaWdi®en¥ . NtBBecver, if
nmet hod are appropriate for carrying out nulticolor 5
tRET NG idRd Fadfat 4 ngurbbBgeovefer i B tie gasS@@ferduring
single color, it is acceptable to adopt the coating
t¥Bé Nodt BHCHr&Set hto Ity e o0all tigh viRiihad, rdher @llectron
coating nethod, and the comma coating nethod.
b eaveizditbtte opatdRraedtrayefe?r nay Beapsd¥rdedmulGaneous
one constructed of a netal thin filmlayer or a
wlolthinalidiony of arpgandihqyatheandoaimehgl téadiatidmn curing
| ayer. The netal thin filmlayer is to express
lagdénl 14,c |ttt eexpsesthenpabferredd | ayer S5thad swrface” or
formed by the vacuum
"wholly" implies that the ionizing radiation curing laver 4

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

The patterned layer 5 1is laminated all over the
surface of the ionizing radiation curing layer 4 (see Fig.
2). Moreover, the patterned layver 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 polyurethane based resin, a polyvinyl
acetal based resin, a polyesterurethane based resin, a
cellulose ester based resin, and an 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

forming the print layer, it is proper to use the ordinary
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deposition nmethod, the sputtering nethod, the ion
plating 15 nmethod, the plating nethod, or the liKke.
According to the netallic luster color desired to be
expressed, a netal of alumnum nickel, gold,

plati num chromum iron, copper, tin, indium
silver, titanium lead, zinc, or the like; or an
all oy or a conmpound of thes§ netals is enpl oyed. As
one 20 exanple of partially fornming a metal thin film
| ayer, there is a nmethod for form ng a sol vent
soluble resin layer in the portion that needs no

pP?ﬁ@ln&thtBbhmédBH”astQﬁ@e%ﬁ%@hrg(ﬁfﬂﬂﬂlﬁgnﬁhﬁhod, the

hin filmall over the surface, and Tenoving the

sHPQ@&e §§ﬁﬂ1ﬂ$tﬂéthaﬂnaﬁﬁlEhEOQQEQ@E WriRttihe dRthod. 1In
sol vent sol e resin layer by carrying out solvent 18

p&H €68 NG, MYUIROVE£sa% ltBPizht_ein@X%[EHkﬁ)dt'aﬁEie tBea gravure
net hod for formng a ne thin filmall over the

pﬁyﬁfﬁ@@,me%e&ﬁ@né%ﬂréﬁﬂw o el styilmy efut i€ color
portion desired e left, and then carrying out

pelehing Wrnd AslE-ebnihgal kKaMorebRelhe tasembheeraskheor a
patterned layer 5 is forned, the ink, which

sDaBé | toiles, t he pet ketepdabageroSadoptl e toating method
partially (only within a range in which the patterned

shelyeds thoverdapse wddr i madibd,eltdas ecd Ay efoad)ing tdethod,

regard to 10 the one that has a property of adhesion
ah® the ok ngoat sy metlied i nk, which has no property

of adhesion to the nolding resin (including a netal

vapor depasidowsr] aybe) patimeynbd flanywed 2l hapvee tdevided

surf ace.
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 1is formed by the vacuum
deposition method, 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 layer in
the portion that needs no metal thin film layer, thereafter
forming a metal thin film all over the surface, and

remeoving the unnecessary metal thin film together with the

solvent soluble resin laver by carrying out solvent
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The adhesive layer 6 is to bond the 15 aforenentioned
| ayers onto the surface of the object to receive
transfer and is partially lam nated only in the
portion where the adhesive |ayer 6 overlaps with the
nold release |ayer 3. The expression of "only in the
portion where the adhesive |layer 6 overlaps with the
nol d rel ease 20 | ayer 3" ne?Bs t he arrangenent that
t he adhesive layer 6 is not located in the region
where the nold release layer 3 is not formed. In
ot her words, the reason why the adhesive layer 6 is
ci104 tonliyrbBvbhe ROr bheRnvbeeRahPeepdhasi-ue isl ayefethod
6 overTaps with the nold rel ease layer 3" is that, if
£8P thermalesive raavar @nis feimmd 4t herdor tilon Wigifice,
the 19 adhesive | ayer 6 does not overlap with the nold
stiesEaséentl pyebrding hgnrebessubsyeat enshaet pdrdges Rsired
peel off the nolding resin when the nolding resin
tadper ese fheantdherhaédhearygihgyerutd eschbhgmadet coacid or
conpletely coincide with 5 the nold rel ease | ayer 3
aWcdhiregard to the positional relation (when forned
in a smaller size as shown in Fig. 20), there is the
al | owanckn ofhe acag i wheraestiatpaiteofnedall@per0.32 immformed,
(print registration error) and a maxi mum deviation to
théeimk; ewttid¢ihaton el adhesi e IaEreiadbdsiveat 510 is formed
overlap with the patterned portion 5 (depending on the
paenbmtbd patlerwitdnih thecdrigenin dith)cH fhsugats amnadedayer
when, as shown in Fig. 20, the adhesive layer 6 is
5| avendtpd with riggg onohdr rehensal dayea dilr editlonrepard to
wi dt h
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
reiease layer 3. The expression of "only in the portion
where the adhesive layer 6 overlaps with the mold release
layer 3" means the arrangement that the adhesive layer 6 is
not located in the region where the mold release layer 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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of the transfer nmenber than a region where the
adhesive 15 |l ayer 6 overlaps with the nold rel ease
layer 3, it is preferable that the adhesive |ayer 6
is not lamnated in a region other than the region
overlapping wwth the with the nold release |ayer 3
even though print registration error my be occurred.
For the adhesive |ayer 6, a_heat 20 sensitive or
pressure-sensitive resin apﬁ?opriate for the materi al
of the object to receive transfer is properly
enpl oyed. It is proper to enploy, for exanple, an
2BELIIYE 1LSSLD MNERLNGIBISLLA 10T kG AECholl release

receive transfer Is an acrylic resin. Mreover, when

14Per mat enhal, okt g%b%ﬁ;r%b&jeecghéeoc recglye LEangkel %1l the

pol yphenyl ene oxi de 20 pol ystyrene based resin, a

nPPAYEQT BRRALe pasedthesSidb1 Ay YF&Hen CaRRkYRB! bagrdn the
resin, or a polystyrene based ™ blended resin, it is

adi OPLFet 90290P! QY BN AGEYhiaBel @8 NeoRp1 PO VPt ¥HEALide with
based resin, a polyam de based resin, or the 5 |ike,

i eld 1VEe BB ¢ T 1Ry fOr WliteSers@sids roFuthbepyitional
when the material of the object to receive transfer is

rélaPPbyprep¥herermesi Nn id E8aP08SI RBlicet ®LNFHSYn ain Fig.
chlorinated polyolefin resin, a chlorinated

2@t hylereevi Dyl taeet &l Bowg£OPS| WiRr 4 esiMimdnCyddévzetdion of
rubber and a coumarone-indene 10 resin. As a nethod
atbout f ar. o ngmt hepathhesimeyl syttt on t ketker)arenfihea maximum
coati ng net hods such as the gravure coati ng net hod,
déheatDbh toathagexreéhodthabdthheadbaehiveodbiveg Getbed; not
and the printing nethods such as the gravure printing
ovethamel 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 than the region overlapping with the with the
mold release layer 3 even though print registration error
may be occurred, For the adhesive layer 6, a heat-
sensitive or pressure-sensitive resin appropriate for the
material of the object to receive transfer 1s 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 1is a polyphenylene oxide
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and the screen printing nmethod. 15 The thickness

di nensi ons of the layers are exenplified in a working
exanple as: the nold release layer of 1 pm the
ionizing radiation curing resin of 5 m the anchor

| ayer of 2 m the patterned |ayer of 3 m and the
adhesive layer of 2 m 20 In order to inprove the
adhesi on between the aforepentioned transfer |ayers,
it is acceptable to providezoan anchor |ayer 7 al

over the surface or partially at need. In particular,
if the anchor |ayer 7 is forned bet ween the ionizing

' I d
p%ﬂ% AL CHLIRY | Aveln 4 gc]gél LA EL S Ea@)é%rsréém, a

e arrangenent capable otecting t

pré%eraégéxﬁggghhebggbherQgglhayeérs dr f¥5¥9f§ﬂé5 h3sed

Fig . fhe anchor | ayer 7

pidifi&s CADs Pg, exel Qlée?rropfegr XA Boy aaﬁ"‘@c??ﬂcc%lsﬂﬁ a
ur et hane resin, a nelamne or epoxy based

pd N¥tpsald i BQSéSS'r'é’s:Lﬁ t her pepPL et 46 Hased 5:695]‘11‘@ or the
vi'nyl™ chl ori de copol yner resin, and so on.

14 haghifar Haardridig éﬂﬁrﬁrt%h(frorl &yl%rselretshelrse arE%rH:'Bl%rmore,
coatlng nmet hods such as the gravure coating nethod,

wHd¥e thel hateatbng Jretiad, ophect heocoramGeatifghsfer is a
met hod, and the printing nmethods of the gravure

pdIyHdng dfed hagk iand itthe s Hdssabaen fof idkipley BeidhadriAated

descri bed above, in the transfer nmenber 1 where at
pdeasiefiite haldirshaped dnlatimeltedse diaydlend - viilgl acetate

ionizing radiation curing layer 4, the patterned | ayer
cdpolymer resin, a cyclized rubber and a coumarone-indene
resin. As a method for forming the adhesive layer 6, there
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 dgravure printing method
and the screen printing method.

The thickness dimensions of the layers are
exenplified 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 pm; the patterned layer of 3 pm; 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 layer 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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and the adhesive layer 6 are forned on the substrate
sheet 15 2, it is inportant in the first enbodi nent of
the present invention that, after the transfer nenber
1is bonded to a resin board, the transfer nenber 1
has a peel strength smaller than 50 Nmw th respect
to the resin board in the portion where the nold
rel ease layer 3 is not provgged when 20 the substrate
sheet 2 is peeled off at an“angle of 90 with respect
to the resin board. In order to neasure the pee
strength, the transfer nenber 1 (corresponding to 145
arld tHPSatherdnd 18ver $ firbel cpeRded160id bralfer@silR (see
board 144 of the same 25 material as that of the
FiQP] egf . t OFpeCainee AXAMSE el ab¥r "BaNT e Ofcah rBél employed,
transfer machine (See Fig. 21) . There were the
rongkdhons, of aybraashercdramenatditend 220G, aa melamine
transfer pressure of 15 kNNm and a transfer rate of
o35ePH% § €BaseSUBSRGHRRBLIY inghe d=@%i,n DothdrAdddlastic resin
horizontally arranged 5 by hol di ng nenbers 143 such as
ofhdcksimgs. shAWrifeFi¢hpdiimerndegihpackod\) sshemmthe As a
substrate sheet 2 is peeled off wth the end portion
mdtteyeoffolri f tedmiupuarthd i miidrweltyeal 7di ridcét®n are the
shown by an arrow 146) at an angle of 90 by a hook
cdiZiraf metbads neasi | ag déel cgrdvddrdekdaniing heethdd0 the
10 is neasured by the | oad neasuring device 141. A
rolal usoatobtqimecthdy, divddiing tbemaeasatedg| natheN) bpd the
the width (n) of the substrate sheet 2 that has been
ppied] iety ofétheds agduntbet grisouriee pethtng emgthodN/agd the
The peel strength
screen printing method.

As described above, in the transfer member 1
where at least the belt-shaped mold release layer 3, the
ionizing radiation curing layer 4, the patterned layer 5,
and the adhesive layer 6 are formed on the substrate sheet
2, it is important in the first embodiment of the present
invention 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 is peeled off at an angle of 90° with
respect to the resin board.

In order to measure the peel strength, the
transfer member 1 {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
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depends on neither the size of the transfer nmenber 1
nor 15 the size of the resin board 144. The

envi ronnental tenperature during the neasurenent was
set at the ordinary tenperature. The reason why the
peeling test is carried out at an angle of 90 is that
the angle can be sinply fixed 20 constant. Note that
it is difficult to keep an angle constant fromthe
measurenent start tinme tot nmeasurenent end tinme
when the angle is 30 or 80. Wth regard to the resin
board 144 used for the peeling test, there is used a

of €8 BohQr YSQ e rAGHA]: 125 JBd d#‘]{}% 8%1 g reghRrbhdfere the

as a property simlar to this, t resin having a

I t HE% ?EF d ofl
céﬁéfgg‘gé%n?% \%ﬁitp]ﬁ a éelerreaé %’ga??g%nsggr 2%19#%@?% stranSfer
pPovder. Ay desciibed ahgyes byrSeitdngrhbe Reel 35 mm/sec.

strength 5 smaller than 50 NNm the sprue runner 213

shi9se &ien Dy di PHeT 885DnCOBAEAI Aall NG WMdI ArdaMily 2ddanged
is to conme in contact wth the ionizing radiation

b§ Uhb NGihgYREmMBe Y N4 WNEAChhEs SPieRsl WBN@hoXh3 1GO0MESy. 17,
In contact with the nei ghborhood of the slit portion

aBd oh tihead r ansf ehefEriRy JullytiAget BBe2@ tr ansfeeeled off
si mul taneous with nol ding by injection nolding as

wBHIOWhé Nefrd Opo didi orl N f sy £, 1 1 e & pipt@a rdinfier thk3 vertical
easily peels off, allowi ng the continuous nolding to

dPee 8L bh €dhofHl byThal dSrowsS18BPWAL Marfti ghglld, oEN9BA by a
i njection nolding

hook 142 of a load measuring device 141 held with hand 140
is measured by the load measuring device 141. A wvalue
obtained by dividing the measured lcad (N) by the width (m)
of the substrate sheet 2 that has been peeled off is
assumed 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 actual

molding or a resin that has a property similar to this, the
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state, a portion for nold-release is not only a
portion 86 15 which is an interface of the nold
rel ease layer 3 for nold- release after transfer, but
also a nold-rel ease portion 85 on the sprue runner
side of the nolding resin portion 150 because of no
adhesive layer, and thus, it is easy to release the
sprue runner at this portioa 85 for preventing 20 the
sprue runner fromfusing to fhe adhesi ve | ayer. Note
that in Fig. 14, reference nuneral 80 denotes a region
where the nold rel ease layer 3 is provided, 81 denotes
résifk QAP YNET @ htiBenarkd JrelRAS sl AV r 3thSn NOL5 mm and a
provi ded, and 82 denotes an arrow showi ng a fl ow of
ride pokdhpg rasid. wRbcHhatsuréage ehet herdresidr nakghag is
portion 150 of a 24 resin nolded article can be
bélegay at ed by enploying the transfer nmenber 1 of the
construction as described above. Fig. 15 and Fig. 22
show casess Wieserithedt sassé£ropeabecsny taeepeel strength
transferred to the both surfaces of the resin nolding
sie Post | BRad 5000N/inhe tavd i e Thennesi A1 ADIFdEnghe molding
portion 150 of the resin nolded article may be
ré 4 B Sairant i cd tians lwicents ceoritgpadile ianctareyenEe in contact
colored or not colored. As a resin, there can be
wetrtunehat edngerienal rqpilirgpose rest g slekeas anevarr whes the
resin, a polycarbonate resin, a polystyrene based 10
spest ntuangol 9bBetomebasndcresant whthcrtpleomaighberhood of
but adi ene styrene resin, an acrylonitrile styrene
thesisditarpomcyor ofi taf | éheedingnsfiay ampobganildeduesig. the
A nethod for decorating the surface of the object
transfer simultaneous with molding by injection molding as

shown in Fig. 14. Therefore, the sprue runner 213 easily
peels off, éllowing the continuous molding to be carried
out. 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 1is 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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to receive transfer enploying the transfer nmenber 1 of
the 15 aforenentioned |ayer construction by using the
transfer nmethod will be described. First of all, the
adhesive layer 6 side of the transfer nmenber 1 is
pressed against the surface of the object to receive
transfer. Subsequently, by using a transfer machine
such as a roll transfer machi,ne 20 or an up-down
transfer machi ne equi pped with a heat - pr oof
rubber-1ike elastic body of silicon rubber or the
i ke, heat and pressure are applied fromthe
redbst mafiQieshestt2¢c18i deniof veheadeansted mEbemnploviag the
t he heat-proof rubber- l|ike elastic body set on the
teQRgEL L OREmBEra 1t efperné UEen ot rdbt abRULs8Adserd®lA alsbve.
a pressure of about 490 to 1960 Pa. 25 By this
rogerati amd tie. agtheshoe dayes vhdise thwad 4r0s fde members 1
surface of the object to receive transfer. Finally, if
atbetraubstrate sheathe? hstipeshethodd aft ehecarsimg,molding
then peeling-off occurs at the interface between the .
pobtdoh tBbeasethayarticaed tMeael arisAnngoladingt ipmrtion 150
curing layer 4, conpleting the transfer. A nethod for
ofletbe at esnipn trinel dand fackei ofe anaedie trwisiedrart i dmrtdiatcent,
is the object to receive transfer by wusing the
oaf opegeat kndedatyr dvsfaylomtberr Indy acldreidng Blse alresin,
transfer sinmultaneous with nolding by injection
therdi ngn Wiel |erhmatestrd beeheexdt-Puinste ofealhs sheh as an
transfer nenber 1 is sent into the nolding netal nold
acopsiruseednof aa Pk eomgitee anes N | Redpodivetyrenehdased

above case, it is _ ‘
resin, a polyolefin based resin, an acrylonitrile butadiene

styrene resin, an acrylonitrile styrene resin, an
acrylonitrile resin, and a pclyamide 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 1is pressed against 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 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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acceptabl e to send sheet-shaped transfer nenbers 1 one
by 15 one or intermttently send the required portion
of an elongated transfer nmenber 1. Wen an el ongat ed
transfer nenber 1 is used, it is proper to nmake the
registration of the patterned |ayer 5 of the transfer
menber 1 coincide wth the registration of the netal
nmol d by neans of a 20 feedeg unit that has a
positioni ng mechanism More éer, the transfer nenber
1 can be fixed constantly in the sane position if the
transfer nenber 1 is fixed by the novable die and the
By | ¥8fs db?e@'fattgﬁnt, heROSidHa v 186 ET 8nSieord®etol the

is detected by a sensor when the transfer nenber 1 25

sSrddd dimddeniddeiento AR it S AM-FREEMERtinkI 1y, if the
conveni ent 26 since no msregistration of the

st ned sl 2 0GGEUr Heelid elodfhe drld] @Bbdihg, then
closed, a nelted resinis injected fromthe gate and

pdUffpd it ddigrLavdt ¥ 122 ahddigamt abetiRed ($8@ mold
Fig. 14), and the object to receive transfer is 5

rdiydmd Biyar t angedstye Wibhibondi padiheibhapatengneaiet 4,
1to the surface of the object. The resin nol ded

cadgliedindg hate traridmerabj ect to receive transfer is
cooled, and thereafter, the netal nold is opened to

t ake out & heetksén roel dedorarttiret ethé&i Bakfgcebyf a resin
peeling off the substrate sheet 2, 10 the transfer is
mcglaiyd eteticThe thoansfertienbbietthas the-aconst tushsbar by
in which the |ayer of poor adhesion to the nol ding
ugiggf ntlis alprameth @oricie townerfirs tmdmineer Iwibtyh utédarzd nigo the
the portion
transfer simultaneous with molding by injection meolding
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 reguired portion of an
elongated transfer member 1. When an elongated transfer
member 1 is used, it is proper to make the registration of
the patterned laver 5 of the transfer member 1 coincide
with the registration 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 if 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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where the nold release layer 3 is not provided in the
15 nei ghborhood of the slit portion 8. Therefore, the
sprue runner also snoothly peels off the end portion
of the transfer nenber 1, causing no hindrance to the
continuous nolding. Moreover, since the ionizing

radi ation curing layer 4 can be lamnated all over
the surface, the 20 thlckne%g of the ionizing

radi ation curing |ayer 4 cah™ easily be increased, and
a nolded article having a sufficient surface strength
can be obtained. First Wrking Exanple: A transfer

sITRIel o WAS s PRL AL Red BYn USIENG 13 ﬁ%%ﬂg¥ﬂ&ahyé§@§ 5 occurs.
terephthalate filmof a thickness of 38 mas 27 a

ASUDS A 6 ShePimo ARPL Y1 BUo8edP! 4 heleagerkayfr ikNidjected
belt- shaped pattern, suff|C|entIy curing the |ayer,

£1eHDSAEIEGHE Y ah QT SERPrEA 1RP6ZERY Eadieyi ON2CHEI Ble metal
| ayer all over the surface, and then successively

nd I Nk apignchay , | aner the Hidertwdréayete afdnadfer is
adhesive layer partially in the portion where the

fomldl rLhease nayey] nad the e nkiohage @ heBy rusisfe rt hember 1 to
transfer nmenber obtained as described above and using

Lt afffide 6ESthReasbgeldi Mhe resdin woldédgarticle that
si mul taneous with decorating was carried out. 10 As a

ig afd tobitder ecovae adive ttaradne felt dsnedod edlpl ded thereafter,
article, which has a high surface strength and in

théhi abthhe mprdie isr umpetedr awghtakea cort athewitdsirhemolded
portion where no nold release |ayer had been provided

amsniodtehl y peebédyef byt heeeling 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 1is not provided in the
neighborhood of the slit portion 8. Therefore, the sprue
runner also smoothly peels off the end portion of the
transfer member 1, causing no hindrance to the continuous
molding. Moreover, since the ilonizing radiation curing
layer 4 can be 1laminated all over the surface, the
thickness of the ionizing radiation curing layer 4 can
easily 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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transfer nmenber. 15 Second Working Exanple: A transfer
menber was obtai ned by using a polyethyl ene
terephthalate filmof a thickness of 38 pmas a
substrate sheet, applying a nold release |layer in a
bel t- shaped pattern, sufficiently curing the |ayer,
subsequently 20 successively fornm ng an ionizing
radi ati on curing |ayer and n anchor |ayer all over
the surface, and then succed ively formng a
patterned | ayer and an. adhesive layer partially in
the portion where the nold rel ease | ayer had been
a fQIRG2 By g Lhpit/iaashehorenbeal .abtah 1edrasn d5pelt-
descri bed above and using an acrylic resin as a
sHIY A G 48 e Sishue £TR dnRg ySicii haneads 1wt R, deGBsakuBat 1y
was carried out. As a result, there was able to be
fbtidiesn a idplidedqar+d 8l £rionhiceRiRgS BaiPhasur faeer the
strength and in which the sprue runner brought in
sEIHAGt Md hthbe BaktkeBivbere foemiBbd 2 relaase 1ayer, a
had been provided snoothly peeled off the transfer
pdtidieled TheyHF £SaRtd | Mverdherivehi tdyds papstitltiediof the
t he af orenenti oned construction, has the foll ow ng
pftfiet! ssherEhehler andiderrerenider lafyethBapr Beent fonamedti on
is 10 constructed so that the nold rel ease | ayer of a
belt-shaped wpwait@rnthe | antaad o onmehbesubsibtatined as
sheet, the ionizing radiation curing |layer is
ddsaminatdedalab e owar teisyr bacecrlie pa¢senned |aywmprlding
is lam nated all over the surface or
resin, molding simultanecus 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 using a
polyethylene terephthalate film of a thickness of 38 um as
a substrate sheet, applying a mold release layer in a belt-
shaped pattern, sufficiently 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 layer partially
in the portion where the mold release layer had been formed.

By using the transfer member ©obtained as

described above and using an acrylic resin as a molding



10

i5

20

25

partially, the adhesive layer is partially |am nated
only 15 in the portion(s) where the adhesive |ayer
overlaps with the nold release |ayer, and the
transfer nmenber has a peel strength smaller than 50
Nmwth respect to the resin board in the portion(s)
where the nold rel ease layer is not provided when the
transfer menber is peeled off at an angle 20 of 90
with respect to the resin board after being bonded to
the resin board. This therefore allows the obtai nment
of a nolded article that can be continuously nol ded by
rddih, M3 TOthefsinansitious mMiltharress Wiy wakdicagraed out.
is excellent in the surface strength. 25 Figs. 7
Ad M otgu S arth&aschizgnalbld ews kehonitagdndd tr andtled article,
menbers of a second enbodi nent of the present
whHirstenhhaenaantd gH ssumdthdd catremgth | antihdarf ivhirds, théesprue
are shown a transfer nenber 51, a substrate sheet 52
ruofgespoodohy tia tdomtadistwitle sheetpo2 tabnt Mhdneansd emold
5 nmenber of the first enbodinent, a nold rel ease | ayer
rédFasor legpondialy beeh hermolidede! smsethhyepedlefl tdief the
transfer nenber of the first enbodi nent, an ionizing
traach Iy owenlgarnd ng | ayer 54 corresponding to the
ionizing radiation curing |layer 4 of the transfer
menber ofThéepfessnt 10 noremddioment yhiclpatiseremus i ryeed of
55 corresponding to the patterned |ayer 5 of the
the anfsiramendrisgredfcansd ruatson, e fgsditientt o ldpwanHesiffects .
| ayer 56 corresponding to the adhesive |layer 6 of the
transfer Tasberapnifeneneipper of the present invention is

constructed so that the mold release layer of a belt-shaped
pattern is laminated on the substrate sheet, the ionizing
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 overlaps 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
to 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 anﬁ is
excellent in the surface strength.

Figs. 7 through 9 are sectional wviews showing
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enbodi nent, a nonadhesive | ayer 57, an anchor | ayer 58
15 corresponding to the anchor |layer 7 of the transfer
menber of the first enbodinent, and a slit portion 59
corresponding to the slit portion 8 of the transfer
menber of the first enbodi nent. The transfer nenber
51 has a construction in 20 which the nold rel ease

| ayers 53 of belt-shaped pa&%erns are partially

| am nated on the substrate Sheet 52, the ionizing
radi ation curing layer 54 is lamnated all over the
surfaces of the substrate sheet 52 and the nold

tf@hense meayeirsS3eft he patbatnesht@yRiedd of | o natrtent
all over the 25 surface or partially, the adhesive

iheyeri®d drsd | atnd ned@rr Réhtaldnoverid hthes Wwifanel(ss) thdie are
nonadhesi ve | ayers 57 are partially |am nated at | east

showid part itaansdtere thenbdionagdhesi we | ayssisrd/e dosneét 52
overlap with the nold release |layers 53, and the
cérvasgf@idirenber holsea puealtreitteenghbeb SAmablferthidanra@hsfer
Nmwth respect to the resin board in the portions
meviere blfe tiod dfiebeasabeaderents3 ar moidt prladstedlayer 53
when the transfer nmenber is peeled off at an angl e of
c@frespardirespeet the tddr esiledsearlhadnt e bEi thebdrded fer
to a resin board (see Fig. 7). 10 The substrate sheet
nggbes <if Itdye t Firkd substimertshemt 2gfizitey radiation
transfer menber of the first enbodinent. The nold
cuplhsdavgyerS543 dogreispondingo tde tigl dionizing radiation
curing layer 4 of the transfer member of the first
embodiment, a patterned layer 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, & nonadhesive layer 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
are partially laminated on the substrate sheet 52, the
ionizing radiation curing layer 54 1is 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

surface or partially, the adhesive layer 56 is laminated
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rel ease layer 3 of the transfer nenber of the first
15 enbodi nent. The ionizing radiation curing |ayer 54
is simlar to the ionizing radiation curing |ayer 4
of the transfer nenber of the first enbodi nent. The
patterned layer 55 is simlar to the 20 patterned

| ayer 5 of the transfer nenber of the first

enbodi ment. The adhesive |layger 56 is to bond the

af orenenti oned | ayers onto ?ﬁe surface of the object
to receive transfer and is lamnated all over the
surface. To 25 the adhesive layer 56, there is

aldr opeeky appl ised radkqal ,31teensidda@®cdive layers 57 are
pressure-sensitive resin appropriate for the materi al

padt ithe bjieeti ot deceitve tzanst ah. bt pbSrRieper whk@e the
enpl oy, for exanple, an acrylic resin when the

ndf{@idsilve Hfaydies ) egd £t I 666t Ve tkabST €hel 028 release
acrylic resin. 5 Mreover, when the material of the

1a0kiect 5Bp racei YRe ttwasd®dr i fiefbpol Waenwl e bxistdeength
pol ystyrene based resin, a polycarbonate based resin,

sk 1Sltey efiearc D | Y/ rwheals edespest nto otha pekyst poend in the
based bl ended resin, it is proper to enploy an

paattidrisc Wwhasien, tiee pod YySt yeboesbabeder®shbB, aaelflot provided
pol yam de based resin, or the |ike, which have an

wiafif | thd Yrrdnsféhenembesi 1s. Jewltederdid eat WaBnahhge of 90°
material of the object to receive transfer is a

widd] ypespytenéor eshe, resihs bapogski dfteet obehpfoypoaded to a
chlorinated polyolefin resin, a

resin board (see Fig. 7).

The substrate sheet 52 1s similar to the
substrate sheet 2 of the transfer member of the first
enbodiment.

The mold release layer 53 is similar to the mold
release layer 3 of the transfer member of the first
embodiment.

The ionizing radiation curing layer 54 is similar
to the ionizing radiation curing layer 4 of the transfer
member of the first embodiment.

The patterned layer 55 is similar to the
patterned layer 5 of the transfer member of the first
embodiment.

The adhesive layer 56 is 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-



10

15

20

25

chl orinated et hyl ene-vinyl acetate copolyner resin, a
15 cyclized rubber, or a coumarone-indene resin. As a
nmet hod for formng the adhesive |ayer 56, there are
the coating nethods such as the gravure coating
nmet hod, the roll coating nmethod, and the conma
coating nethod; and the printing nethods such as the
gravure printing nmethod an 20 the screen printing
nmet hod. The nonadhesi ve | ayer 57 is fornmed on the
adhesive layer 56 at least in a portion(s) where the
nonadhesi ve | ayer(s) 57 does not overlap with the nold
sdrili8ase hﬂye%fé%séﬁe*gbﬁsfpﬂﬁélQ@%Sh whgiredfiete for the
nonadhesi ve 25 |l ayer(s) 57 does not overlap with the
mdFRQ J1elLasend ayeiést 88 23ceAwans rihe fanr.angenens proper
that there nay be a portion(s) where the nonadhesive
td aeiis), For edoGited 4 crepiOnfs3in wWiese the makdrial
rel ease layer(s) 53 is fornmed. For the nonadhesive
ofl ayRe hiddt | Bopreeyicd epphey¥en riesi ant hatr8 icanrbein.
applied onto the adhesive | ayer 56 and does not
Modleeselry adhene thet heatetitihhg os@sitthe bypbdppioptbat eeceive
selection. Wth regard to the portion where the
tmonddhesisven payerhdwliend ovxide pblyheypont ibaséd resin,
which the nold 10 release layer 53 is not applied is
a Woolllygacbusatd wdded heesionadbess veréng ercoppl vimear ebased
occurs no such trouble that the substrate sheet 52
rejuies not pepblupbtyréeenbhdedgblecided mgtient Het ipeproper
nonadhesi ve layer 57 is also permtted to be
to employ an acrylic resin, a polystyrene based resin, a

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 polyoclefin 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
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 nonadhesive layer 57 is formed on the
adhesive layer 56 at 1least in a portion(s) where the
nonadhesive layer(s) 57 does not overlap with the mold
release layer(s) 53. The "portion(s) where the nonadhesive

layer{s) 57 does not overlap with the mold release layer (s)
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not applied to the portion to which the nold rel ease

| ayer 15 53 is not applied so long as the portion is
not brought in contact with the sprue runner during
nol di ng. Therefore, the nonadhesive |ayer 57 is
applied to the portion where the nonadhesive |ayer 57
does not overlap with the nold release |ayer 53
brought in contact with the_sprue runner 20 during
nol di ng. The nonadhesive | ayer 57 is not necessarily
required to be "belt-shaped". The nonadhesive |ayer
formng nethod is not limted to coating. If the

s3igkness. gt télera@l%%%@%%i%ﬂ aygEra’ may 3% LA ehrihah (s)

the thickness of the nonadhesive | ayer 57 exceeds 1

wHIRL L HN Il%r%%r%ﬂdegga%%qs)t REN 130MR d:h@Ublie acedLSon (s)

duri ng nol di ng. a nethod for determ ning the

whi:d heRE tha d egk pBa¥beng ybhgsynosadhesi ¥erhayer Svod Sthe
to be forned, it is desirable in consideration of

nd¥ddiedi8@ St{@dd o erior ikhatroble WdltdmpBoy psopesin that
determned within a range in ich the width is 1 5 mm

cd PBr epp1dedd t Bafot e sithe $fvé ha aegi 0b6 Wagke ddes not
nold rel ease layer 53 is not fornmed and 1-nm or nore

cInaddigneradiere t heo Wi g oholdengegreniwher byt happropriate
pattern is not forned. As a nethod for formng the
sdiadhesi ve | ayer 57, there can be adopted a process
for reducing the 10 adhesive effect by W EB (El ectron
Bean), omitthe téderditt@ tiporpooniamhewberbethenadheshesive
| ayer 57 is to be fornmed after the adhesive |ayer 53
ldyemh6l?l yif orfmedhedybr édvethe i todrtiagcepbabbiri¢is the mold
provi de the anchor
release layer 53 is not applied is wholly 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 is 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 meclding. 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 layer 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
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| ayer 58 all over the surface or partially in order to
15 inprove the adhesi on between the aforenenti oned
transfer layers at need. In particular, if the anchor

| ayer 58 is forned between the ionizing radiation
curing layer 54 and the patterned |ayer(s) 55, the
arrangenent capable of protecting the nolded article
and the patterned | ayer(s) Sg 20 fromchemcals is
preferable (see Fig. 9). t he anchor | ayer 58,
there can be enpl oyed, for exanple, a two-part curing
urethane resin, a nelamne or epoxy based

tﬁ@EHQéeEBaneEsﬁﬂmﬁgt Eﬁé”&@h%ﬁt b L8 FeRfich WHé\He the
chloride copol yner resin, and so on. As a nethod f

ngéaéﬁéglﬁg ﬁQ?e?n%hoﬁmiaﬂgrbésiokaﬁﬁﬁ afie iQedQQQEbBQe in
nmet hods 34 suth as the gravure coating nethod, the

chbRktagpating Jethotht %éi&&mz&%lﬁl&m%ldth is
and the printing nmethods of the gravure printing

pFBHBeT s & ARLSEd QRN RIA N | Athd@tihodih A deseridath is 1-

above, in the transfer nenber 51 5 where at | east the

mRell- SRty i@t tekaased ayeat®3ott ihe | PO§ZéMYwhere the
radi ation curing |layer 54, the patterned | ayer 55,

maDd the aadhesivgekayss 56 anetf ofgiEtedn dre gubst rét e more
sheet 52, it is inportant in the second enbodi nent of

nhPEOPELSERNEAN tR¥eRiden bliatheatrkgiohheheranther parteem is
51 is bonded to a 10 resin board, the transfer nenber

nbd Basmadpeehsshr erghbd Swal [ferntihgn th@ MWonadhdsive layer
respect to the resin board in the portion(s) where

5Fhe timdxk r etegasdd apeiopteds3ai spnotespr oddedradherindie the
transfer nmenber 51 is peeled off at an

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

portion where the nonadhesive layer 57 is to be formed

after the adhesive layer 53 is wholly formed.

Moreover, it 1is acceptable to provide the anchor
layer 58 all over the surface or partially in order to
improve the adhesion between the aforementioned transfer
layers at need. In particular, if the anchor layer 58 is
formed between the ionizing 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 turethane resin, a melamine or epoxy Dbased
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 cocating methods
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angle of 90 with respect to the resin board. 15 In
order to neasure the peel strength, the transfer
menber 51 (corresponding to 145 in Figs. 17 and 18)
is first bonded to a flat resin board 144 of the sane
material as that of the object to receive transfer by
means of a roll transfer machine. There were the
conditions of a 20 transfer tenperature of 220C, a
transfer pressure of 15 kNPth and a transfer rate of
35 nm sec. Subsequently, the resin board 144 is

hori zontal ly arranged by hol ding nenbers 143 such as

SEONCKS @se i d:ciag:irq,meﬁﬂfbcﬂ, liord (Y1 Wyt irdd@ethod,

substrate sheet 52 is peeled off with the end portion

ar® ther eghmhi fdoad ivgvadt Hdd) tded veréi palindihgChie®@hods of
shown by 35 the arrow 146) at an angle of 90 by a hook

tHd 2y Phvigrd Ofeli nBas Wid tibd et d echled s dileth Wirtih thiaid method.
140) is nmeasured by the |oad neasuring device 141. A

val ue obtménedskyidiedi ditgve ! hannedser edaheddx( Nelilyer 51
the width (nm) of the substrate 5 sheet 52 that has

wiheps peelledsaf fthies i Ethda htoIderpbedse Stagagt 53, the
(NNm. The peel strength depends on neither the size

iohi zieg t radsd erommenteim b L anoyr the Sitee paft dtehmedediayer 55,
board 144. The environnental tenperature during the

am aslue eading s Ivas Iseterats & kerorthmerd/ drember atulrseral® Adeet
descri bed above, by setting the peel strength smaller

52 hant 50s NLmpo 1t theen ts pirru e- breu reesrorRl erflgrd imeen tholfditihg present
resin communicating with the cavity 212 is to cone in

imoen bbon wildt t hef teon didive dinend tyre mefibegv i Weebonkled to a
sprue

resin board, the transfer member 51 has a peel strength

smaller than 50 N/m with respect to the resin bcard in the

portion(s) where the mold release layer(s) 53 1is not

provided when the transfer member 51 1s 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 transfer machine. There were the conditions of a
transfer temperature of 220°C, a transfer pressure of 15
kN/m and a transfer rate of 35 mm/sec. Subsequently, the
resin board 144 is horizontally arranged by holding members
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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runner 213 conmes in contact with the nei ghborhood of

the 15 slit portion 59 of the transfer nenber 51

during the transfer sinultaneous wth nolding by
injection nmolding as shown in Fig. 14. Therefore, the
sprue runner 213 easily peels off, allow ng the

conti nuous nolding to be carried out. 20 That is, as
shown in Fig. 16, in an injegtion nolding state, a
portion for nold-release is™Mot only a portion 88

which is an interface of the nold rel ease |ayer 53

for nold-rel ease after transfer, but also a

I e t hgps e,r r d f

R e g e S5 BTt oot 180 bopetisalof ez @l doad
nddbesiNg Hayeee5641 aneld hwsth IRaSd 140 Lasy ddaHietdI®y the
the sprue runner at this portion 87 for preventing

1bhe sphB@riwngneledircdm fas| ng Al ovd hee adbesimed bayedividing
The surface of the resin nolding portion 150 of a 5
theSmeakilrdad Psdd CI(R) Cly behslenatighedinby efplthg nguddterate
transfer nenber 51 of the construction as descri bed
shboeves52 Thetrksasnbash dbeagl drdfHni 4 s oimddietd €88 rthe peel

nol ded article is the sane as that of the first
senbodtirenN/mfi.g. Tie shesls stareageh Wepentihe ot anesiftdver the
menbers 51 are transferred to the 10 both surfaces of
sihe pésithenot xhmgfeorhemped501lohorhecharsizéeofAthe resin
nmet hod for decorating the surface of the object to
boacrdi vk44r ansf Bhe enphoidonpenizm r drevfeerawprber Biriglg  the
méggurement was set at the ordinary temperature.

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 portion 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 continucus molding to be carried
out,

That is, as shown in Fig. 16, in an injection
molding state, a portion for mold-release 1is not only a
portion 88 which is an interface of the meold release layer
53 for mold-release after transfer, but also a mold-release

portion 87 on the sprue runner side of the molding resin

portion 150 because of no adhesive layer 56, and thus, it
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af orenmenti oned | ayer construction by using the
transfer 15 method will be described. First of all

t he adhesive |ayer 56 side of the transfer nenber 51
is 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
machi ne or an up-down transé r machi ne 20 equi pped
with a heat-proof rubber-liKe elastic body of silicon
rubber or the like, heat and pressure are applied
fromthe substrate sheet 52 side of the transfer

igeabey B4 r¥hgakberhsakppueoirubbbent! ithe selrstdiodaly for
set on the <conditions of a tenperature of about 80 to

p2EPEnaNy atda PEessl @uaheabotor 98uEdnd96d PaheBladhesive
this operation, the 37 adhesive layer 56 is bonded to

1ap@rsurface of the object to receive transfer
Finally, if the substrate sheet 52 is peeled off

after coofhégsut e peel thg-ddirnelidimi ddretion 150 of a
interface between the nold release |layer(s) 53 and the

r&sivwnimailvigd adi8icDB8 Giln Nhel ayetodbed oyl ebimpyoyheg the
transfer. A nethod for decorating the surface of a

tr&ss fer nadédedr abl i offe thlkatconstirbetdabneats tdescaddierk above.
transfer by wusing the aforenentioned transfer nenber

Thd bysihi hibidigg tpeartticensi®r of nthéanesin wictlided article
nol ding by injection nolding 10 will be descri bed

ipekhe Famstanftlat  of hiche rGinsfterentenberentsl iBigent6 shows
into the nolding netal nold constructed of a novable

adtasandhard | tee diansfier temzdoy Slcame tinansferred to the
acceptabl e to send sheet-shaped transfer nenbers 51

bokble Wprfaces of the resin molding porticn 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 is 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



one or intermttently send the required portion of an
15 el ongated transfer nenber 51. Wien an el ongat ed
transfer menber 51 is used, it is proper to nmake the
registration of the patterned |ayer 55 of the
transfer nmenber 51 coincide wth the registration of
the nmetal nold by neans of a feeder unit that has a
posi tioni ng nmechani sm Nbregﬁer, 20 the transfer
menber 51 can be fixed constadntly in the sane
position if the transfer nenber 51 is fixed by the
nmovable die and the fixed die after the position of

alREst GaNsielr FENDEIL3luds H8tELd eshib¥ade SENSHe \g]lgjbct to

the transter menber 51 Is intermttently sent,

r&BL$var angement i spZparopvenenthSi Hesti®ate sheet 52 is
m sregistration of the patterned | ayer 38 55 occurs.

pébiea e net@ddr Bbe1isgC! esed, PedBldLbieSbiculrs at the
injected fromthe gate and stuffed into the neta

iRNBbdracanhdihr abj eak thIECcekIeakkansfigsér () f GR3M™End the
simul taneously w th bonding the transfer nmenber 51 to

ibhezshgf asei ot idhecdr i eTdyedh®d J esomp 1ot tiefl @id itthehsfer.
that is the object to receive transfer is cool ed, and
thereaftex, mkhRoletfr Nn@bcoratinpenpe tmrifake ot theresin
resin nolded article. Finally, by peeling off the
nslhsiir atte igheettad, idHethearsiiect sto coapbitvedtribsThe by
transfer nmenber 51 has the construction in which the
us hyer thfe pofrradesiomed otthrsivkdivemiessi il | by agridkidzing
as the outernost |layer with regard to the portion
thvbet eat bfe nos Unu bt @aseud ayierh 58 1dimptbyprioveadidm ndieling
will be described next. First of all, the transfer member
51 is sent into the molding metal mold constructed of a
movable die and a fixed die. In the above case, 1t is
acceptable to send sheet-shaped transfer members 51 one by
one or intermittently send the required portion of an
elongated transfer member 51. When an elongated transfer
member 51 is used, it is 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 positicning mechanism. Moreover,
the transfer member 51 can be fixed constantly in the same
position i1f 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 1is intermittently sent, and this arrangement is

convenient since no misregistration of the patterned layer
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nei ghbor hood of the slit portion 59. Therefore, the

sprue 15 runner al so snoothly peels off the end

portion of the transfer nmenber 51, causing no

hi ndrance to the continuous nolding. Mreover, since

the ionizing radiation curing |ayer 54 can be

| am nated all over the surface, the thickness of the
ionizing radiation curing layer 54 can 20 easily be

i ncreased, and a nolded artiCcle having a sufficient
surface strength can be obtai ned. The present

i nvention, which is constructed of the aforenentioned
5608806t | ORrthas thRe nfedld10WdG &ff &Clsed, The hd BSd eFesin
menber of the present invention is 25 constructed so
ikhahibheennlrdonet@as g atay e )s tiff e deldt Sk aRethl mold,
pattern(s) is lamnated on the substrate sheet, the
ah@NtBeNgbf a8t atbOPe ML VOOt tAYESF et Sib aMd ARé@ s Ab 1 O REously
the surface(s), the patterned layer(s) is |am nated
wath BwaHinghehsurdaas r padided | ¥1 the tadhesinfdeayst the
is lamnated 5 all over the surface, the nonadhesive
obayet(s) Tise paekial Imoldeain amot £l @t thaastid nthBeobject to
portion(s) where the nonadhesive |ayer(s) does not
rogeitvaptwahbftlre ignldboledeaaad aywirMes)ftergndtichenetal mold
transfer nenber has a peel strength smaller than 50

ikl ppenthl rtespmdte tant hehe eséaiboandden tahre ipdet.i orfally,
where 10 the nold rel ease | ayer(s) is not provided
byhgredlhend r afi$f ethe nenbetratepediat obR, attlan amghefet is
90 with respect to the resin board after being bonded
cbopibeedesin board. This therefore allows the

obtai nnent of a nolded article that
The transfer member 51 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 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 nd hindrance to the continuocus
molding. Moreover, since the ionizing radiation curing
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 obtained.

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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can be continuously nol ded by the nethod of transfer
15 sinmul taneous with nolding and is excellent in the
surface strength. 20 By properly conbining arbitrary
enbodi nents of the aforenentioned various

enbodi nents, the effects possessed by them can be
produced. Although the present invention has been
fully described in connectign with the preferred
enbodi nents thereof wth ré%erence to the
acconpanying drawings, it is to be noted that various
changes and nodifications are apparent to those

sBipelieHatPethesPris PURINGREATEH 2Rd ZRpRIaftiCAHNS the

are to be understood as included wthin the 40 scope

l@mimg PEeaeatibAVenkioy aswWel | 1rbedl£l¥1ﬁ£‘@e@pﬁﬁmd%dfer the
claims unl ess they depart therefrom 41 CLAIMS 1

shf 8RSt €5) ERREN HRAMIPrd0) ayér fyPStkat Bashiasted 2all over
52); a nold rel ease layer (3, 53) of a belt-shaped

t@@tE@EEacéaBED§h&¢ﬂ¥1ﬂ§ﬁ5§N@S£dﬁﬁﬁh§@eﬁéye§n1@0méﬁﬂﬂhted
radi ation curing layer (4, 54) lamnated all over a

aBUréece oie ther Mg, rleashd@yivel IRgldrefdled d gatially

(5, 55) lamnated all over a surface or partially on
lémenaoad zatgl&ast ai hogheUpo@ ibay el ; where the nonadhesive
layer(s) does not overlap with the mold release layer(s),
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{s) is not provided when the transfer
member i1s 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 continuously molded by the method of transfer
simultaneous with molding and is excellent in the surface
strength.

By properly combining arbitrary embodiments of
the aforementioned wvarious 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



and an adhesive |ayer (6, 56) |lam nated on the
patterned layer, so as not to locate at a region
where the nold rel ease layer is not formed, only
partially in a portion where the adhesive |ayer
overlaps with the nold rel ease | ayer, wherein the
substrate sheet is so constructed that the substrate
sheet has a peel strength spmller than 50 NNmw th
respect to the resin board ih a portion of the
substrate sheet where the nold rel ease |layer is not
provi ded when the transfer nenber is peeled off at an
A & pf ' S Qohhed efd flindparg ahbtergh@ded
° trang?grtﬁgngg%gﬁé%bg%gggktg a ﬁisin board ?144) .2,
cIthend RANSTES HIRIDYepaS +ClediadFad riom Cl ai m 1, further
conprising: an anchor |ayer (7, 58) |am nated whol ly
or partially between the ionizing radiation curing
| ayer and the patterned |ayer. 3. The transfer nenber
as claimed in claim1l, wherein the patterned |ayer is
| am nated wholly or partially on the ionizing
radi ati on curing |layer, the adhesive layer is wholly
| am nated at the portion where the adhesive | ayer
overlaps with the nold release |ayer as well as the
ot her portion on the patterned |ayer, and the
transfer menber further conprises a nonadhesive |ayer
(57) lam nated on the adhesive |ayer at | east
partially in a portion where the nonadhesive | ayer
does not overlap with the nold release |ayer. 4. The
transfer menber as clainmed in claim1l, wherein



the patterned layer is lamnated wholly or partially
on the 42 ionizing radiation curing |layer, the
adhesive layer is wholly Ilamnated at the portion
where the adhesive | ayer overlaps with the nold

rel ease | ayer as well as the  gther portion on the
patterned |ayer, and the transfer nenber further
conpri ses a nonadhesive |ayer (57) |am nated on the
adhesive layer at |east partially in a portion where
t he nonadhesi ve | ayer doesuramMSoverlap with the nold
rel ease layer. 5. The transfer nenber as clainmed in
elaim 1, whirbBransiee Bk §OEPFAFERTis | ani nat ed
whol |y or parghiastyaed dkeet i @gni zdng, radi ation curing

BRI LR R RE TR PR L L
lamfidateHeasethaysubatraet| shset he ot her portion on the
Conpr i ses o hanniaedd st Bt AP LREEs (fy M qpinatea
abddhe¥pveal ayefage Prathepacldatelease ayporti on where
the nonadhesi ¥gttaygEdd08§e PO 50VEE) an AMitR teli& 10Idher a
rel.ease |l ayer., 6. The transfer npenber as clained in
SUFEERE 20T W I (B et SPRBBLFayEro et o at kg 1aver
amfiol |y or partially on the ionizing radiation curing
o o R CAEREYEgh 245 P8 L ALl e
lapedr ret e @otajier lagatelat & regdont Wherpotlhé orobh ndlecase
18pbt eERRA £ @RI, o@M¥lpartiallyinaportionwhere the adhesive
layer overlaps with the mold release layer,
wherein the substrate sheet is so constructed that the
substrate sheet has a peel strength smaller than 50 N/m with
respect to the resin board in a portion of the substrate sheet
where the mold release layer is not provided when the transfer
member 1s peeled off at an angle of 90° with respect to the resin
board after the transfer member is bonded to a resin board (144) .
2. The transfer member as claimed in claim 1, further
comprising: ananchor layer (7, 58) laminatedwhollyorpartially
between the ionizing radiation curing layer and the patterned
layer.
3. The transfer member as claimed in claim 1, wherein
the patterned layer is laminated wholly or partially on the
ionizing radiation curing layer, the adhesive layer is wholly
laminated at the portion where the adhesive layer overlaps with
themoldreleaselayeraswell astheotherportiononthepatterned
layer, and
the transfer member further comprises anonadhesive
layer (57) laminated on the adhesive layer at least partially
in a portion where the nonadhesive layer does not overlap with
the mold release layer.
4. The transfer member as claimed in claim 1, wherein

the patterned layer is laminated wholly or partially on the




the transfer nenber further conprises a nonadhesive
| ayer (57) lam nated on the adhesive | ayer at | east
partially in a portion where the nonadhesive | ayer
does not overlap with the nold rel ease |ayer.

42

ionizing radiation curing layer, the adhesive layer is wholly
laminated at the portion where the adhesive layer overlaps with
themoldreleaselayeraswell astheotherportiononthepatterned
layer, and

the transfermember further comprises anonadhesive
layer (57) laminated on the adhesive layer at least partially
in a portion where the nonadhesive layer does not overlap with
the mold release layer.
5. The transfer member as claimed in claim 1, wherein
the patterned layer is laminated wholly or partially on the
ionizing radiation curing layer, the adhesive layer is wholly
laminated at the portion where the adhesive layer overlaps with
themoldreleaselayeraswellastheotherportiononthepatterned
layer, and

the transfer member further comprises a nonadhesive
layer (57) laminated on the adhesive layer at least partially
in a portion where the nonadhesive layer does not overlap with
the mold release layer.
6. The transfer member as claimed in claim 2, wherein
the patterned layer is laminated wholly or partially on the
ionizing radiation curing layer, the adhesive layer is wholly
laminated at the portion where the adhesive layer overlaps with
themoldreleaselayeraswellastheotherportiononthepatterned
layer, and

the transfer member further comprises a nonadhesive
layer (57) laminated.on the adhesive layer at least partially
in a portion where the nonadhesive layer does not overlap with

the mold release layer.



