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Il 1 6 Cctober 2006:- DESCRI PTI ON I n- Ml d Decor at ed
Mol ded Article and Manufacturing Method for In-Mld
Decorated Mol ded Article 5 Technical Field The present
invention relates to an in-nold decorated nol ded

article and a manufacturing nethed for in- nold
decorated nol ded articles. 10 Background Art An 9 October 2006
in-nmol d decorating nmethod is a nethod in which a
decorative sheet providing a decorative |ayer on a

base sheet is arranged betpeah foqsHhy ol d and second
nmold of a 15 injection nold, a nolding resin is
injected into a space for nolding which is fornmed by
closing of the first nmold and the second nold so as

to fonmmy ”Pé‘g@fia@é& ' ﬁb@deangﬂxractlclteheaﬁc?nﬁal%lﬁﬁgckgfiﬁ% Method

decorative layer 1s |lamnated onto the surface o

ol ded ArhIdle denoone bode) 2O Apdsid recent years, an

i n-nmol d decorating metho atttacted attention in
whi ch a decorative |layer is provided on not one side
but both sides of a nolded resin body, owng to the

need 4.9 ;enhange ;he design property and
The present invention relates to an in-mold
decorated molded article and a manufacturing method for in-

mold decorated molded articles.

Béckground Art

An in-mold decorating method is a method in which‘
a decorative sheet providing a decorative layer on a base
sheet is arranged between first mold and second mold of a
injection mold, a molding resin is injecfed into a space
for molding which is formed by closing of the first mold
and the second mold so as to form a_molded article, and at
the same time the decorative layer is laminated onto the
surface of the molded article in one body.

And in recent years, an in—mold‘decorating method
has attracted attention in which a decorative layer is
provided on not one side but both sides of a molded resin
body, owing to the need to enhance the design property and
improve the surface properties .of the molded resin, as

disclosed in Japanese unexamined patent publication No.
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i nprove the surface properties of the nolded resin, as

25 di scl osed i n Japanese unexam ned patent publication

No. 2 6 October 2006 HO6-99457. In such an in-nold
decorating nmethod, a first decorative sheet and a

second decorative sheet being apranged in both

first nold and a second nold of an injection nDﬁHchﬁmr2006
and a nolding resin is generally injected 5 froma

side gate. In this in-nold decorating nmethod, however,

a Bpaeesfibr . noligi nohdls sur 1eunded asdoeavengdmbyhbhe a first
first decorative sheet and the second decorative
shegtcosativat sixdét gened ated adcdie tddm0ftiv eGHe@t  being
nmolding is not 10 conpletely renmoved with the result

t hadrsamdedBniks Béehalal £588PS roARd 40q be 988858i€dold of an

Defects in nolding such as ink running tend to be

genis pd el ReCadise, alnknk hyRlidg rMAYi §6d4@RLAINY injected
sides of a nolded article. Theretfore, the size of a
gaterdieeds i tconsi derably increased to 15 prevent

t hese defects during nolding. However, as the gate is

made | arger, gat engut ting, CRRS, e di f L t w

the result that the gate H%?f tregggéﬁ' k@%ﬁ??ga ?%%@ver, @
aChiAVR & R0KSEAPHE RPEALANGG 0 J i
difficult. Wen a t?ansp§$£nt nﬁ?%?ngﬂéeggﬁgggﬁ?ggf th? Eirst
eMAeR¥8at i &S| t of, cept .appe e

CTRI@Yt 951 A1 £n LK Ol ol e%%&%?eagn%%o.%{me’ © so that

is visible fromthe surface o arti

W GRt Ngenerated at the time of injection molding is not

completely removed with the result that sink marks and air
sumps tend to be generated. Defects in molding such as ink
running tend to be generated because an ink layer is
provided on both sides of a molded article. Therefore, the
size of a gate needs to be considerably increased to
‘prevent these defects during molding.
ﬂowever, as the gate is made larger, gate cutting
becomes more difficult with the result that the gate mark
treatment required to achieve an agreeable appearance is
" also made more difficult. When a transparent molding resin
is employed, a side gate mark of unacceptable appearance is
visible from the surface of the molded article, with the
result‘that the design property deteriorates despite the
original intent. |
Also in this in-mold decorating method, the side

- face of the molded article requires inclination to the
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result that the design property deteriorates despite

the original intent. Also in this in-nbold decorating

nmet hod, the side 25 face of the nolded article

requires inclination to the 3 6 COctober 2006 surface

of the nolded article and the nogded article %Hb g
rounded corners to prevent film breakage and |nk ctober 2006
cracks on the first decorative sheet and the second

‘decorative sheet. Accordingly, when a side gate mark 5

ren@hniSadd eyf demee @oitibe mMabdediartighe tiden@idRd article
gate mark tends to be visible fromthe surface of the

ol gleghi@dd | ebendéd 9epenalsokpegr ferftheri NYepEéORaé and ink
to provide an in-nold decorated nolded article which

desd 1 ORAL t Yehel O fis-ofai RieRiNedivid sclesure aﬁ:l the second
I nvention Accordingly, the inventor has nmade the

foldeWmg i v igheeRli On AQ-SUME LN IRV hSSHESe Idhte mark
acconpl i shing these and ot her aspects according to a

f'%%méﬁﬁﬁcinOEVEHQnEEe%ﬂﬂtH@Vﬁ81H88 E@% 8e, She side gate

provi ded an i n-nold decorated nolded article,
CORRIIST Agna£0 +3 tﬁeﬂnéPil{ﬁi‘é g%ﬂle%r{eesg r?ﬁéx WH Cthe molded
is flattened in t hi ckness rection of the nol ded
resirg iRady,
A general object of the invention is to provide

‘an in-mold decorated molded article which design property

is maintained.

Disclosure Of Invention

Accordingly, the inventor has made the following
invention to solve the above issues.

In accomplishing these and other aspects,
‘accofdiﬁg to a first aspect of the present invention, there
is provided an in~-mold decorated molded article,
comprising:

a transparent‘ molded resin body which is
flattened in a thickness directisn of the molded.resin body
and includes at léast a side face on which a side gate mark
is formed;
| a soating layer which is formed on a top surface

of the transparent molded resin body, for covering an edge
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and includes at |east a side face on which a side gate

mark is fornmed; a coating |ayer which is forned on a

top surface 25 of the transparent nol ded resin body,

for covering an edge 6 October 2006 4 part of the top
surface adjacent to the side face of the nolded resin

body with the side gate mark fornmed, in order f §Octeher 2006
side gate nmark not to be seen f fom t he top surface of

the nol ded resin body; and 5 a decorative |ayer which

| s phernest ofha bobt 8 radef ae8 sekentthe:Jotkleds 1861 Face of the
body, and which area is larger than the coatlng

| ayeh deACEREILNY LY ?11%?10‘%'?1% gfec giaodce e Wreseidd, in order
ted no h

i nventi on, the I n-nol d decora ded artlcle of the

10 £hLr §h 2SR QG! a%ﬁpfng%;kgg%twttoh bt{%c?sé der gat &Ko Nsur face

the thickneéss o resin aV|ng a size

Pg ghrem?no? HOLEs |0 %&g%t hi ¢ %fness d| rection of

resrn ody, e made between. the
Cross-section

t he, si de at rk on t c
and t he thicﬂn§§§ EFFégFI&$§ r Qﬁiég E%ﬁ%?§3|g % botton
body is Ot 0. Ac to third ct .of the .

D SUERECS: HBehbe RO ARG FRSKSI Botbeora ol GG S5 15 larger
article of the first aspect is provide wth the
cdg??%gt¢%y%ﬁa?%ﬁ§n%FXﬁF

According to a second aspect of the present
invention, the in-mold decorated molded article of the
first aspect is provided with the side gate mark in the
thickness of the molded resin body having a size of 0.4 mm
or more in the thickness direction of molded resin body,
and an angle made between the cross-section of the side
gate mark on the side face and the thickness direction of
the molded resin body is 0 to 60°.

According to a third aspect of the present
invention, the in-mold decorated molded article of the
first aspect is provide with the coating layer formed on
the entire surface of the edge part of the top surface
adjacent to‘the side face on which the side gate mark is
formed.

According to a fourth aspect of the present

i_nvention,- the in-mold decorated molded article of the

first aspect is provide with the coating layer which is

formed to have a width along the side face which is




the entire surface of the edge part of the top surface
20 adjacent to the side face on which the side gate
mark is formed. According to a fourth aspect of the
present invention, the in-nold decorated nol ded
article of the first aspect is provide with the
coating layer which is 25 forned to have, a widtHhOctober2006

al ong the side face which is 6 &ftlober 2006 4/1
approximately equal to the width of the side gate mark

C L 6 0 t Si aceet eof .

Ac%g%?jﬁgﬁlta géggfi?cﬁﬁﬂasggct&g? {bﬁ?t{l}r eggn{)&lr ei n%/:é%?i o(:';na,te mark
the in-nmold decorated nolded article of the first

aspect is provide with, in a cross section along the 5

t hi ckness direction of the side face and a

per pendi cul ar direction of the side face of the

nol ded resin body, the coating |ayer covers the edge

part of the top surface of the nolded resin body, in

order for the side gate mark not” to be seen fromthe

top surface of the nolded resin body so 10 that an
angle is 45 or nore, which is made between a virtua
| ine connecting an end part of the coating |ayer
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away fromthe side face to a |lower end part of the

side face, and the thickness direction of the nol ded
resin body. According to a sixth aspect of the present

15 invention, the in-nold decorated nol ded article of

the first aspect is provide with the nolded resin

body as a resin panel having a display screen phfictober2006
and the side gate mark formed ddjacent to the display
screen part. According to a seventh aspect of the

present Q invention, there_is provided a
naﬁapggi&%Fn&lﬁﬁtESSGOFEFﬁSOan-nDId decor at ed nol ded
article. Afirst decorative shee provi ded wi th

| east a first**CPERSPEr %deP iglgFPanﬁﬁﬁecgt 3% fhe present

boundary between a side gate and a cavity of the mld,
i n1RVERLdPIpp| BERF ATk c ORGSR ABEE. poldedn@rticie ' of the

decorative 25 sheet provided with at |east a second

t r AAEPEr ASREEE Whi PEOF 10 sHdh 2006 @ IO TMsS¢@r iy along the

area than the first transfer layer is 6 6 October 2006

ar Ehhgbdesa gdigectadn gecthen sivled. f3de epngd paperpepdicular

mol ding is formed by closing of the first nmold and the

sedbndchbbu, o rdladi nide efenei ©f njlextwdldedoresén body, the

space for nolding through the side gate so as to form

a oohtledg5 laykircloavearsd e t bdgsapetti nef ttieef itopt surface of

decorative sheet . and the second decorative sheet are

I ntlegrablyebondsng body, in order for the side gate mark not
to be seen from the top surface of the molded resin body so
that an angle is 45° or more, which is made between a
virtual line connecting an end part of the coating layer
away from the side face to a lower end part of the side
face, and the thickness direction of the molded resin body.

According to a sixth aspect of the present
invention, the in-mold decorated molded article of the
first aspect is provide with the molded resin body as a
resin panel having a display screen part and the side gate
mark formed adjaéent to the display screen part.

According to a seventh aspect of the present
invention, there is provided a manufacturing method of the
in-mold decorated molded article. A first decorative sheet
‘provided with at least a first transfer layer is arranged
at a boundary between a side gate and a cavity of the mold,

in a first mold of an injection mold. A second decorative

sheet'provided with at least a second transfer layer which




one body so that the first transfer layer is
transferred on a part adjacent to the side gate on
the surface of the in- nold decorated nolded article.
The first nold and the 10 second nold are opened to
take out the nolded article. The injected resin_i

cut at the side gate in an angle of less than 66(&gﬂmr2006
the thickness direction of the mdllded article.
According to an eighth aspect of the present

| NYRRL AR ek e BANULAR! UhENg, IEENPCLRG sLRer SEUPNLD
aspect IS provi Injected resin is
cut in an angle of apprOX|nate 0 to the thickness
direction of the nolded article. According to the
in-nol d decorated nolded article of the present

i nvention, even when a transparent nolding 20 resin
is enployed with the result that an agreeable
appearance of a side gate mark is not achi eved despite
of a treatnment thereof, the design property can be
mai nt ai ned, since a side' gate mark of unacceptable
appearance is not seen fromthe top surface of the
nol ded article. In 25 addition, according to the

manuf acturing nethod of the in 7 6 October 2006 nold
decorated nol ded article of the present invention, the
i n-nol d decorated nolded article can be easily

obtai ned. Since the side gate mark is not seen from
the top surface of the in-nold decorated nol ded
article, the top
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5 surface of the nolded article is of an acceptable
appearance, even when an angl e nade between the
cutting direction of the side gate and the thickness
direction of the nolded resin body is small, with the

result that the side gate cuttigg process is
sinplified. 10 The in-mold decorated nol ded arti¢P&taber 2006

utilized for uses such as a resin panel of a nobile
phone provided wth a transparent w ndow part. The
side.gateaEk is h dro
surface %? %e i'n-1ro (%eg%?égg%bﬁ 9‘:?fed ag%%g Space fox
f or i ng: [ t en o154

B 19 tl§ d%)rgr%de gl%(yfl 5f flé]secD(mold Sand the

transpare ow par rre SCrl

Th%ﬁﬁxﬂﬂp QEper %&Hﬁﬁ%@é%@%l&eﬁ %gée%EeEhEnF F%aﬁﬁaace for

present 1nventi én come “créar P rom t

et o thREREn: " e SRt e Eﬁfpoarﬁfgi Ry molded
apiiranse o Mzgle Be0 g o fpls EhB; \r%%bvclll e sheet
et TR o St a §8§H§F§‘Cé%°§5€e e%s: or%ﬁcé*-é’e onding in
5o RENY P EREtpERE TLATEpDEA FOr Al ABE | b phERES Brzzed on

FIgcl'part adjacent to the side gate on the surface of the in-

mold decorated molded article. The first mold and the
‘second mold are opened to take out the molded article. The
injected resin is cut at the side gate in an angle of less
than 60° to the fhickness direction of the molded article.

According to an eighth aspect of the present
invention, the manufacturing method of the seventh aspect
is providéd in which thé injecfed resin is cut in an angle
of approximate 0° to the thickness direction of the molded
article.

According to the ih—mold decorated molded article
of the present invention, even when a transparent molding
resin is employed with the result that an agreeable
'appearance of a side gate mark is not achieved despite of a
treatment thereof, the design property can be maintained,
since a side gate mark of unacceptable appearance is not

seen from the top surface of the molded article. in

addition, according to the manufacturing method of the in-

T
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“invention;

51, taken along I1-11; Fig. 3 is a cross sectiona

vi ew showi ng an enbodi nent of the panel equipped for

a nobile phone of Fig. 1, taken along III-I1I; Fig. 4

is a partially enlarged view of a side 10 gate mark

part of the panel equipped for nobi | e phone of, ~Fj d.

1, Fig. 5is a partially enlar g?d sectional vi ev9 81&0%“2006
t he panel equipped for a nobile phone of Fig. 2 and a

side gate thereof before the side gate cutting

acGgyich Qﬂbé&attté%i(sm%qd‘;‘e@%@t%rig %{fgﬁ:ﬁ%&&@%%ﬂ‘t invention, the

invention; Fig. 6A, Fig. 6B an are

re%ﬁdl\éﬁlcﬁéco@aac%tﬁ Yic9¥s 4ot -0t hek Eﬁﬂi Bgcggmg zgiﬁfcgj_ned.

respect to a position of a coating |ayer orne

the panel Offgh%gc{hnggde7 BﬁeangQS§éSﬁ85i§Q§h ¥LEW the top

of a first orative sheet or a secon ecorative

Shes‘?frﬂ%%%orcgr% S{_@hgo.in‘lﬂl%l‘a”bd)edé ecpfﬁngfgegr%?%tritﬁée, the top

IS a Cross-sectional view o

fi@%& a%%COQﬁ;ivg%%heﬁél % thrgfgﬁgd Q%CoﬂﬁgivgnSh§8Eeptable

according to an er enbodi nen thé present
BB E0ED, il SylB” S AP AERS AL B0 M eucring
tsgéi?ggtcﬁg?ggio%g%bogs#@?dggﬁﬁsgﬁa it?l\éer?:tﬂi%}{r{ensst h&irection of
the molded resin body is small, with the result that the
side gate cutting process is simplified.

Thé in-mold decorated molded article is utilized
for uses such as a resin panel of a mobile phone provided

with a transparent window part. The side gate mark 1s made

hardly visible from the surface of the in-mold decorated

molded article by forming the side gate mark adjacent to

‘the transparent window part.

Brief DescriptionlOf Drawings
| These and other aspects and features of the
present invention will become c¢lear from the follqwing
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 1is a perspective view of an appearance of

a panel equipped for a mobile phone as an example of use
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stationary nold are closed; Fig. 10 is a

cross-sectional view conceptually 5 show ng, an

i n-nol d decorating nmethod according to one enbodi nment

of the present invention in the state that a nolding
resin is injected through the sige gate; Fig. 11 is
across-sect{onal vieM/o? a novab?e grmld ofgan October 2006
injection nold for manufacturing the in-nold 10

decorated nol ded article according to the present

| NVeRLd ALY Qo I Slﬁ—rﬁéﬂﬁsaééﬁé@?g' ]gn\bil%\@d‘)faﬂ:icle of the

statlonary nmol d of the Injection no

éﬂg'fﬁkﬁﬁﬁad -nmold decorated nolded article

accor I ng to the present 15 |nvent|on Fig. 13 is a

secti onal %Qﬁob% side gats Sﬁ(e:tggn%%pa@féw showing an

eqU|pped for i'le phone ©

Fi gemk;lo rﬂ: %afrtﬂbk?% é:y eerll %rc%ﬁgpl\élde\yf%f a %b@ﬂlrégéhoag of Fig.

eqU|ppe or one

eJ{I g{al]}%%f artgd("eg[rslﬂe gate cutting and Fig. 15 is a

vi'ew of a side gate part of the

panel equi pp%qgf_or 32 fgbla!ec@osge ggcjr::hgnallsvlé? Ishowing an
embodimént of the panel equipped for a mobile phone of Fig.
1, taken along III-III;

Fig. 4 is a partially enlarged view of a side
gate mark part of the panel equipped for a mobile phone of
Fig. 1;

Fig. 5 is a partially enlarged .sectional view of
the panel equipﬁed for a mobile phone of Fig. 2 and a side
gate thereof before the side gate éutting according to the
embodiment of the present invention;

Fig. 64, Fig. 6B and Fig. 6C are respectively
plane views of other modifications with respect to a
position of a coating layer formed on the panel of Fig. 1;
| Fig. .7 is a cross~sectional view of a first
decorative sheet or a second decorative sheet according to
one embodiment of the present invention;

Fig. 8 1is a cross-sectional view of the first
decorative sheet or the second decorative sheet according
to another embodiment of the present invention;

Fig. 9 is a view conceptually showing an in-mold
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10 6 October 2006 Best Mode for Carrying Qut the

I nvention Before the description of the present
invention proceeds, it is to be noted that |ike parts
are designated by like reference nunerals throughout

the acconmpanying 5 draw ngs. Hegei nbel ow, an in:nol
decorated nolded article 10 according to one 6E£u&mr2006
enbodi ment of the present invention is described. The

i n-nol d decorated nolded article 10 of the present

| V@Ot Pk 118y pr@aﬁﬁ@& V\Aééblac%ig%at g 'o%\/ﬁe; %}Jog{i%%%tloof the

at an edge part of at | east surface

g{gg%%%ﬁ@tinggégfgnr§ﬁi%H¥x§% etgﬁégb% %&R&ﬁﬁ%j?%fh and a

gate mar in order for e sidé gate mar

not r 0 syrf.ace la of the transparent
sﬁéjtmqasﬁggrbcfdlycpggfeo%lao d

nmol ded resi dttom surface | b of the

transparent qg#ggglée%kp QOQ%O%B_%eﬁé§ %% OE?%%NicPﬁgeptually

| ayer 4 is for or ‘exanpl'e as s

us et ndiarny L T den BaRer LT 2 RETTG e ine to one

et Rme T REE R MRSy CatvppbioRorh FRfi peate that

Gl Mhu™ TR dpaRene At o rthe FOreugRRE  ne

ﬁgpg!nglOa e%&b@pﬁqi}g 5%Ig%géé%lgg%(iéﬁzfn¥¥%¢w5€faamovable
mold of an injectioh mold for manufacturing the in-mold
decorated moided article according to the present
invention;

Fig. 12 is a cross-sectional view of a stationary .
mold of the injection mold for manufacturing the in-mold
decorated molded article according to the present
invention;

Fig. 13 is a sectional wview of a side gate part

of a panel equipped for a mobile phone of another
embodiment;

Fig. 14 is a partially enlarged view of the panel
eduipped for a mobile phone of Fig. 13 and a side gate
thereof before the side gate cutting and

Fig. 15 is a partially eﬁlarged view of a side

~gate part of the panel equipped for a mobile phone of Fig.

13.




10

15

20

25

resin such as an acrylic resin, an acrylonitrile

styrene 25 resin, an acrylonitrile-butadi ene-styrene

resin, a 11 6 Cctober 2006 polycarbonate resin, a

pol ypropyl ene resin, a polylactic acid resin, a

pol ystyrene resin, a polyethylengyresin, and a

pol ynmer alloy nmade up of a selecﬁlon of the abov(é0ct0ber2006
nolding resins. 5 The in-nold decorated nol ded

article 10 includes a nDIded resin body 1 which is a

I f t d
D Do ot *@i Pl PIE Y TR ot R & e
t f de. f fot |.de
Jesin body A coalﬁfg(negél eePtgggng’f ttl}thgE%?%?Fvén"entlon

resin body,

confinded on Qle EETSF dCrd LRePhe1RE) BetitPoar desionated

The _si.de face | c_of de sin,bod
s Hnoiinb aErFRRlEngrEnFEabe e i (el Joggmpanying
tC)&J5kth|ckness direction, and an edge part between
t he sl %%4ce 1c and 15 the top surface la, a bottom

surface b are res t|ve rou see Fi
reason the sﬁ%&eﬂgggipg’o Wﬁiéﬁ ?%%ﬁmg%dﬁélqegsart1Cle
.an inclinati S_ to prevent fj

L?r&;&e%gcgc}gﬁdﬂgh% crodﬁselg%fgénge% oLt i Cm;%%ermemventlon is
orat |, ye she when | dj n 20 The decorative

e e bR mod e e ASC oA D ok Gt 10 Of the

re%%@sgggylnvegggog anpggbg&gggwggﬁ a coating layer 3 formed
at an edge part of at least top surface la of a transparent
molded resin body.1l, thereby concealing a side gate mark 2
in order for the side gate mark 2 not to be seen from top
surface la of the transparent molded resin body 1. On a
bottom surface 1b of the transparent molded resin body 1, a
decorative layer 4 is formed.

For example as.'showﬁ in Fig. 1 the in-mold
decorated molded article 10 is emploved for uses including
a screen panel‘ of a mobile phone having a transparent
window part. In the present embodiment, the panel 10a
equipped for a mobile phone as the in—mold decorated molded
afticle 10 is described.

The transparent molded resin for using the panel
-IOa equipped for a mobile phone is made up of a molding

resin such as an acrylic resin, an acrylonitrile styrene

resin, an acrylonitrile~butadiene-styrene resin, a
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at the center part of the decorative layer is forned
as a. transparent w ndow part 50. As shown in Fig. 5,
since the in-nold decorated 25 nolded article 10 is
nol ded by using two decorative sheet | 12 6 Qctober

2006 for transferring the coatipg layer 3 and t
decorative layer 4, the in-nold decorated nDIde‘QSC“’berzoo6

article 10 has a side gate part for injecting a resin
into a space 17 for nolding defining an outer shape

f ﬁ@f%érsgfﬁ@;k&éje&%%?d W%Q%Fg%%&iéﬁée%%ﬁg, a polylactic

0
Ther ef a side gate resi part

o R

out rom € presen

pangl [ fQr 1 LS forned ;
Phat PR S RRE R B B A S et iy ol SBE pSygqmoLaios
at j part of the 10 transparent w ndows part 50.

The Side gate resin nolded part 19 is cut along the

side face | c.Qf t.he transparent I esin. body .
(see Fig. Z)f%@n%%‘%%%dl %f%ﬁ%ﬁf%;ﬁé&géésg%ghgg%e%& includes
cut_at .an angle of .0 to. the

! - 60 hi ,
b Tt s B Yofnden v X el i*ﬁ%ds'iéﬁiﬁﬁened in
fihe sid i n.mol ded A
ohdlit i PREFRTERE EREBIRn PRl Aot ten A Mgy Tprmed by

of ctul?:%i%%neclhelopaar aSo? ghiscikJ]eesga erejfrgg%kl)l yfo%%%%' otno the side
face of the molded resin body, and a coating layer 3 and a
decorative layer 4 which are respectively formed on a top
surface_la and a lower face lb of the molded resin body 1.
The side faéé lc of the molded resin body 1 is inclined at
the angle lower than approximately 60° to the thickness
direction, and an edge part between the side face lc and
the top surface la, a bottom surface 1b are respéctively
rounded (see Fig. 3). The reason the side face lc of the
molded resin body 1 is formed with an inclination angle is
to prevent film Dbreakage -and 1ink cracks caused by
stretching the decorative sheet, when mdlding.
The decorative layer is formed on an entire
- surface of the molded resin body 1, and a non-coloring part
Lat the center part of the decorative layer is formed as a.
transparent window part 50.
As shown in Fig. 5, since the in-mold decorated

.molded article 10 is molded by using two decorative sheet




the thickness forned by a cross-section thickness 22

of the side gate 19 plus a ceiling plate thickness 21

of 0.2 to 2 20 mm The reason the transparent nol ded

resin body thickness is thicker than the

cross-section thickness 22 by the, ceiling plate

t hi ckness 21 is that when the coaglng | ayer 3 j&October 2006
provi ded using a first decorative sheet 11 as

herei nafter described in detail, a difference in |evel

hﬁeg‘?% ?%%5%3829@502%9 A U A '_ded cHig dbcorative
SCI SSJ%%]IE {fe eve dif e?g?‘—’té}'qnegi gIgO@ ef_% élrltlf;]:a iObggg a side

irst decorati,ve sheet

fﬂgfcoatﬁﬁgzlaigﬁ %Viﬁ%aléﬁ?lﬁhﬁgﬁﬁvédSPéﬁetﬁé %Or molding

i R A nau B PhreRnass Bhe (5 rPAAs A crated molded

5 ThiReE 33 of FRE ke Gardirosathe erp BaOcHaPREt 19 is

ﬁo%%%#%%qéré’rﬁf%iﬁéiéoﬁ%%&%h%ﬁ 8% Rde o dec g raken out
made between the cross- :section of

e it
& Eat D and™ He'® WPERABRE GMPEELTBRT, ofthiehgranel 10a
nnlded realg body is 0 to 60. The reasaon the

) cr G48--BBEF ﬂrtﬁl@Rﬁé§§ phope hﬁd@oémﬂdnﬁ?thﬁﬁrEhESSlde gate
to 15 prevent defects_in nolding such as sink marks,

sh&fEiRe ded part 19 is positioned at a side part of the

10 transparent windows part 50. The side gate resin molded

part 19 is cut along the side face lc of the transparent
molded resin body 1 (see Fig. 2). That is, the side gate
resin molded part 19 is cut at an angle of 0 - 60° to the
thickness direction of the panel 10a so that the cutting

‘15 face of the side gate resin molded part 19 is inclined.
As shown in Fig. 5, the transparent molded resin
Et} body 1 of the-panel 10a has a thickness preferably equal to
the thickness formed by a cross-section thickness 22 of the
side gate 19 plus a ceiling plate thickness 21 of 0.2 to 2
20 mm. The reason the transparent molded resin body thickness
- is thicker than the cross-section thickness 22 by the
| ceiling plate thickness 21 is that when the coating layer 3

is provided using a first decorative sheet 11 as

hereinafter described in detail, a difference in level is

25 B caused at an end part 20 of the molded article due to the
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an injected resin for filling, and ink flow The
reason an inclination angle 23 of 0 to 60 is nade at
the side gate mark is to nake the side gate mark 2
hardly visible when the in-nold decorated nol ded
article 10 is seen fromthe 20 viginity of the
periphery of the end part 20 thereof, as well dsOgtpber 2006
prevent film breakage and i nk cracks caused by
stretching the decorative sheet (see Fig. 2). A shape
24 Q{Jféla?eié dey;33Le JMREK 2,1 8y Nat,d | piled: tﬂ%e@t the coating
specific shape such as & square or circular Shape. A
25 Wi 5. of ' e 2 bg. sui
cot 4 ot S o St ral e e o2 BPU S L SFLERREY (see Fio.
i n-4wol d ge t | ded articl. S g

Jio! e% %%Eg %glte %% caoﬁd:cis!alyeq, ]'r%ne(anzgfrt‘{fe deé&raﬁve sheet

describ ove, € coatin

d ' i vel h f
ona Y B Eng SR Lol PARSEY 1P e Pl ek Eh IR RS on the
1 f or.red, b i n-mol d . hown in. Fio ..
3, Yot o vy (S St Bt s b BHgkiarafey direct

f N f.th . ded ' dy,1l to th id .
aB3ITE i ThE GB0SHRERve OF ayal | EPRBTRBHSRF ot resin
bot t f b of th ded 10 in _bod to th
B S8 St e SRS BT R e L bS 22 oo
19 ﬂhen.bust inj&gted. Therefore, as shown in Fig. 4,

t hE€05EPfigIP&Fer>3 and the decorative layer 4 are

not forned on the side gate mark 2 formed by cuttin
of the The side 8a£e mark 2 has ghe crogs~section

thickneés of 0.4 mm or more in the thickness direction of
‘the molded resin, and an angle 23 made between the cross-
section of the side gate mark 2 and the thickness direction
of the molded resin bedy is 0 to 60°. The reason the
cross-section thickness 22 is made 0.4 mm or more is to
prevent defects in molding such as sink marks, shortage of
an injected resin for filling, and ink flow. The reason an
inclination angle 23 of 0 to 60° is made at the side gate
‘mark is to make the side gate mark 2 hardly visible when
the in-mold decorated molded article 10 is seen from the
vicinity of the périphery of the end part 20 thereof, as
well as to prevent film breakage and ink cracks caused by

stretching the decorative sheet (see Fig. 2).

A shape 24 of the side gate mark 2 1s not limited

to a specific shape such as a square or circular shape. A

width 25 of the side gate mark 2 may be suitably set

R T o o
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side gate resin nolded part 19, and the nolded resin

is 15 exposed. Seeing fromthe direction of the side

face of the nolded resin body 1, the side gate mark

can be seen clearly. () The coating |ayer 3 has a
function to conceal the side gatgegmark 2 in OrdeOEwar2006
maeke the side gate mark 2 hardly visible in the cas

where the in-nold decorated 20 nolded article 10 is

seen fromthe upper part of the nolded resin body 1.
Theageatingyl ayes 3ihasopuale alﬁirr@tasdéaaracm%laéae article
side gate mark 2. For exanple, as shown in Fig.
thejgoaktagrigyesy can be fornmed on an entire end part

of the top surface adjacent to the S|de face with the

side 25 gate ﬂgrgeggf Zgggvg resﬁ%Q%%@Qr13 and the

part of the 15 6 Cbto
- Cdecd Per 10D §H§£§ﬁg ?glggggﬁvgg hgﬁqﬁﬂ EﬁﬁﬁﬁggﬁéQe la and

the side gate nar

Andtﬁ@ c?tﬁ@érh n:&n.lﬁsy 1%a%1fb%ht orlr{BElqiéaQ{] rIe@F:‘tn yo&i’ymlt Yre formed

part of surtface wth € side gaté na

fon daﬁslﬁhﬁﬂﬁd'%ﬁahgfg%é ?Qg%tgﬁ thﬁﬁ %Q%{qu '%he coating

equ to the wd mar 'k | ar‘ger

coa i the DriBReBa] ceaTﬁ% Pﬁe ‘?Dﬁesug%aceﬁaa of the

ferwe?%gfgéé%%gjfﬁbﬁr§§oﬁhén%6 950 aFeo ;SfSﬁg?h¥h8ecoratlve

S'q%y%ﬁtguya%ormed Eo%e%% bé%tom surface 1b of the molded
resin body 1 to the side face lc and to the side gate resin
molded part 19 when just injected. Therefore, as shown in
Fig. 4, the coating layer 3 and the decorative layer 4 are
not formed on the side gate mark 2 formed by cutting of the

side gate resin molded part 19, and the molded resin is

exposed. Seeing from the direction of the side face of the

molded resin body 1, the side gate mark can be seen clearly.

The coating layer 3 has a function to conceal the
side gate mark 2 in order to make the side gate mark 2

hardly wvisible in the case where the in-mold decorated

molded article 10 is seen from the upper part of the molded
resin body 1. The coating layer 3 has such a size as to

conceal the side gate mark 2. For example, as shown in Fig.

6A, the coating layer can be formed on an entire end part
of the top surface adjacent to the side face with the side

gate mark formed, and formed an entire end part of the
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sl anting angle of 45 to upper side of the nol ded
article, to the end part 20 of the nolded article.
Nanely, the <coating layer 3 is preferably forned
within such a range that the angle a is 45 or nore

which is made between a 15 virtu line 40 connectin
the end part 3a of the coating ?gyer 3 on a sidékgmgerOGG

froma side face of the nolded article to the end
part 4a on the |Iower part of the side face |Ic of the

nol ded article, .and the thickness directiaon of .the

o MR S R P 0l A tefor GBEebbPr SHERRFR AGIFRERE to the
pattern of the., coating layer 3 is not limted to an .
b SRt Brctotbrhr s S pdate BaBE. nAt RISy, Shown in
t he_ymj or._obj ect may be to  conceal the side gafe nmark

2. FAL { 6Pm pa&n@r nUBR t9Re tidtht i AYEFayeR™ 3 5 Fopmed on  the
limted to a satin pattern such_as 25, sho in Fig. 1.

A tvelr‘%ﬁaﬁlivelfiftrq:asoﬁ h‘g‘? oY PR pREEEREe o‘iﬁl%e’m% BleRt BBeF mark 2
200 c%gting | ayer 3, it is possible to use the _

patt BT O P ST RI2 t e FiLgheCi néndedtha 3 iHd chgisRf is equal
Iayer_é%is scattered, such as an opaque col or ]

patteriie FidEnQudét THorIabattarh andlargattetpe than the
for reflecting the light incident to 5 the coating, .

| afdifs (Fade el efhat hbf ogthm waster ®forcaptifgt gis the size
filmpattern, etc.). Aform pattern on the

dedBfatGopcaadyieyd £he pbde| pmteediard £ speéhei wighe, H of the

For exanple, in the case that the color of the
de€8ratinde ladipar is preferably formed to extend from such a

position 39 that the side gate mark is not seen at a
slanting angle of 45° to upper side of the molded article,
to the end part 20 of the molded article. Namely, the
coating layer 3 is preferably formed within such a range
.that the angle o is 45° or more which is made between a
) virtual.liner40 connecting the end part 3a of the coating
layer 3 on a side away from a side face of the molded
article to the end part 4a on the lower part of the side
face 1c of the molded article, and the thickness direction
of the moldéd resin body.
| A major object for forming the pattern of the
coating layer 3 is not limited to an object for decorating
the panel lba. Alternatively, the major object may be to
conceal the side gate mark 2. The form pattern on the
coating layer 3 is not limited to a satin‘pattern such as

shown in Fig. 1. Alternatively, as the form pattern on the
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4 is the sane as the coating layer, the coating |ayer

is 10 hardly seen fromview ng an upper side of the
panel 10. To formthe coating |layer 3 or the
decorative layer 4 on the transparent nolded resin

body 1, an insert nolding nmethod is enployed which
uses a first decorative sheet 1% and a second © October 2006

decorative sheet 12. As shown in Fig. 15 7, exanples
of the first decorative sheet 11 and the second
decorative sheet 12 include |am nated | ayers

super FHpbsk e byPa it drisRASTidler W5 Ussr Hh6r matgern on which

| ayers including the coating layer 3 or the ,

detle? atilgBLl dyeridendr the Ghskecoaminadhasiye I ajér B4ttered,

and the like in order, on the base sheet 20 30. These

Ieﬁ&ﬁ% &re PO nEB2ERSt hECRBF deda et bady traisludesye color

are. Wien the transfer layer 35 has an adhesive

prifierdsn e adpetieen| A9Er reflaaling bhet déght incident to

Exanpl es of nethods to formthe coating |ayer 3 and

t H'tetor bt RVelp¥pER 4 foF teranpdspar delogslededratedzdim or a

25 body 1 include an in-nold transfer method using the

cjmgER L 17 el tfdre D06 eldechr ati vB shedr. 1patigras an  the

transfer material. As shown in Fig. 8, one exanple of

t KeqarRisiver Taitest i al 18 nobtddsmiltant it ed $myeific one. For

superi nposed by the transfer layer 35 for forming a

r SXEEPd 9. ayiér t3E, caspedhataybe 321orhefcthei dgcorative layer
4 is the same as the coating layer, the coating layer is
hardly seen from viewing an upper side of the panel 10,

To form the coating layer 3 or the decorative

layer 4 on the transparent molded resin body 1, an insert

~molding method is employed which uses a first decorative
sheet 11 and a second decorative sheet 12. BAs shown in Fig.
7, examples of the first decorative sheet 11 and the second
decorative sheet 12 include laminated layers superimposed
by a transfer layer 35 for forming layers including the
coating layer 3 or the decorative layer 4 or the like; an
adhesive layer 34; and the like in order, on the base sheet
30. These layers are formed on the molded resin body 1 as
they are. When the transfer layer 35 has an adhesive
property, the adhesive layer 34 may be omitted.

Examples of methods to form the coating layer 3

and the decorative layer 4 on the transparent molded resin

body 1 include an in-mold transfer method using the




5 layer 3, the decorative layer 4, and the |ike; and
the adhesive layer 34 in order, on the base sheet 30.
After the layers are bonded onto the nol ded resin
body 1, from which the base sheet 30 and the rel ease

| ayer 31 are peeled and renoved;7The | am nated IS
superi nposed by the peel 10 layer 32, the transfé?yﬁoberzo06
| ayer 35, and the adhesive layer 34 are forned on the

nol ded resin body 1. When the base sheet 30 has a

r el @aso fgt PFOPShEY: 1theipelease 4 AueSrdd MBYePEl. As shown
omtted. Wien the transfer |ayer 35 has a peeling

properkyq.tee Need Layehl 8208y nRe Ao, 08k dd edat YUER] includes
the transfer |ayer 35 has an adhesive property, the

adhegh Mead &Y el a ¥ér Byuher GRIILH. L EXBRP! 88aREfer layer 35 for

preferable materials foor the base " sheet 30 I nclude a

pol sastielq based1Lgsin, iyl chl gLide- osi |
an acrfiﬁ%-basgdéﬁégi%é§§¥pg¥ycg?bgﬁgge}ggggﬁq%% tile coating

5 IeSidhea RO yo‘?{eopéﬂeéé‘?a@f‘v?&dlﬁgék:”’4,a and the like; and the
pol yét hyl ene-based resin, a polyurethane-based resin,

a FQﬂ%ﬁﬁX&ﬁnﬁi edy [HSIRyedn %ﬁ?tﬁﬁg%ﬁé§§dskéékneoﬂ After
pol yani de-based resin, an the 11 ke. e thickness of
| DSTRASE oD LRncal S b ey R ReBTRAEED, rom
Vo Rt dass EL e FROUAR ELOLIL 0ROk e pesiea
thQHdSremoved. The laminated layers superimposed by the peel
10 layer 32, the transfer layer 35, and the adhesive layer 34
are formed on the molded resin body 1.

When the base sheet 30 has a releasing property,
the release layer 31 may be omitted. When the transfer
layer 35 has a peeling property, the peel layer 32 may be

15 ‘omittéd. Whén the transfer layer 35 has an adhesive
property, the adhesive layer 34 may be omitted.

(j)\ _ ‘ Examples of preferable materials for the base
shéet 30 include a polyester-based resin, a vinyl chloride-
based resin, an acrylic-based resin, a polycarbonate-based

20 resin, a polybropylene—based fesin,l a polyethylene-based
resin, a polyurethane-based resin, a polystyrene-based
resin, an‘acetate—based resin, a polyamide-based resin, and
the like.

The‘thickness of the base sheet 30 is preferably

25 5 ym to 5 mm. When the base sheet is thinner than 5 um,
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mm the rigidity thereof is so strong that the base

sheet 30 is difficult to handle. 5 To formthe base
sheet 30, general -purpose film form ng methods such
as extrusion nolding, calender nolding, and casting

may be enployed. On a surface ofi1ghe base sheet 30
the side on which a printed |ayer is forned, @%)ggerOOG
adhesi ve treatnment such as corona discharge 10

treatnment, plasma treatment, easy-adhesive priner coat

tr e@ﬁéTEB_hee@f Foheiddkensny h*éereo_r@ﬁ/é 'S @&Ef:?d tQUtsupport a
as required. Exanples of materials for the rel ease

|- a)@?ﬂ“ot%déd‘%éhﬂ? ﬁif@f_l ap neyased HeeSiHbetd is thicker than 5
silicone-based resin, a 15 fluorine-based resin, an

al k- Qﬂ&@dr£%§&fkya@ﬁb@b&@eﬂgl%% hased o as{dt @m@ngase sheet

which a suitable nmaterial is chosen according to

reb@agknghgﬂgggﬂkytgrgghgmg peel layer. The thlckness
of the release layer 31 is preferably 0.5 pmto 50 um

When the rel e@sedayearnd Slﬁagg Lhijapersd ha%er@eéaf—%ufn&?se film

| ayer does not have enoug rel"easi ng prope

th h h
no?o?@%ﬁguﬁ%§h§d§f%g?ﬁgr%nggﬁggs BH]mETﬁlhgyeE?§én§Qfsmoldlng,

7HSE Shebrid g BRLIUSL oS! S BUEE AL PR e base
%H@Q% %ﬁﬁhxﬁstﬂ@'Qlanonmd%féE“é”Erl&%eé EE&%Qels formed,
the easy adhesive treatment such as corona discharge
treatment, plasma treatment, easy-adhesive primer coat
treatment, or the like may be previously carried out as
requi;ed.
Examples of materials for the release layer 32
~include a nmlamine—based resin, a silicone-based resin, a
fluorine-based resin, an alkyd-based resin, and a phenolic-
F_based. resin, among which a suitable material is chosen
according to the releasing property from therpeel layer.
The thickness of the release layer 31 1is
prefefably 0.5 ym to 50 um. When the release layer is
thinner than- 0.5 uym, the layer ‘does -ﬁot have enough
releasing property. When the layer 31 is thicker than 50
pm, the layer 31 does not dry quickly after printing.
To form the release layer 31, printing methods

such as gravure printing} offset printing, and screen-

‘printing; or other methods such as painting, dip c¢oating,
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- printing, and screen printing;

and reverse coater may be enployed. Exanples of

materials for the peel layer 32 include an

acrylic-based resin, a vinyl-based resin, a

ur et hane- based resin, a polyester-based resin, a 5

pol ypr opyl ene-based resin, a pol ygthyl ene-based [

a polystyrene-based resin, a po??carbonate-baseé%ﬂ"ﬂkr2006
resin, a polyvinyl alcohol-based resin, an

acet at e-based resin, and a pol yam de-based resin,
fromanenge Ml Wb A SUidaPR IR, 1S chosen

according to the releasing property from 10 the

rel ease | ayeibxakila di glinehsc@kibie pest | eerg%%lislayer 32

preferably 5 pmto 50 pm en the pee

th'ﬂflﬁru@aﬁno Reriyl - Eé@ecﬁv\%%:]sit%ed €Sy ﬂ%%lzr@é’seed resin, a

enough rel easi ng property ayer

t hivglamdhana8epm g ayer, 32 ﬁ&f%eeﬁ%ayeréjcgy resin, a

qui ckly after printing o formt

prighiagpethadspsueh G gr%vu#g fl%iglg -rgésééét resin, a

such

25 gk kg dhBsEtL09;n AN, T YeiRE i gater RS coin, g

enploe etrans aer on

g §5/9§n§(9 Q?chﬁ %taggds%%ga??er ain égc[a ee?g)naSSedStresn.n, and

i n~patterns, grain

| d I .
a5l e A A Tl euitanio

fiﬁé&egfgfrfélgﬁoggﬁeéccordlng to the releasing property from
the release layer.

The thickness of the peel layer 32 is preferably
0.5 ym to 50 pm. When the peel layer is thinner than 0.5
pm, the layer 32 does nof have enough releasing property.
" When the iayer 32 1is thicker than 50 pm, the layer 32 does
not dry quickly after printing.

To form the peel layer 32, printing methods such
as gravure printing, offset printing, and screen-printing;
or other methods such as painting, dip coating, and reverse

'coater may be employed.

The trensfer la&er 35 1s a layer on which
patterns to be‘_decorated such_ as grain patterns, stone
grain patterns, cloth grain patterns, letters, geometrical

:patterns, and solid patterns, Satin patterns are formed.
- The transfer layer 35 of the first decorative sheet

.conceals the side gate mark 2 as the coating layer 3. A
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25 conceals the side gate mark 2 as the coating | ayer

3. A2 0 6 Cctober 2006 plurality of the transfer

| ayer 35 nay be formed in parallel. A nmetal film

| ayer may be provided on the transfer |ayer 35 as
required. In this case, the netapg filmlayer may be

provi ded either on the whole face of or 5in ap Petabgr 2006
formon the transfer | ayer. Exanples of materials for

the transfer |layer 35 include a pol yester-based

respurzAn Ber Wi Ctlﬁ%se@réﬁ&?@r ala%’éf‘Y'B@a%ﬁag/ resd Nfodmed in
ni trocel | ul ose-based resin, ur et hane- bas resin,

anga-Lchleari nat gd prdhper 'f@@ﬁedléf 'ma:kzo But @vf@éd on the
limted to specific materials. anpl es of naterla S

f ore tahe st aiayéf”‘S'Saya%r FBgh pees al uri pu ;LSC@'a%@ urBhe metal

copper, nickel, indium tin, and oxide silicon,

ar%ﬂﬂﬁ ldj@ﬂf%5$obép89b§h&eaa eLha onTQ%e QE&hQ?%%mﬁ of or

of the transfer 1ayer I'S pretferably 0

50 s, wa%%e&%efb&ﬁnghe&hba¥§5n§§eksﬁa§aknner than 0.5

pm the layer 35 does not have enou conceal i ng

property. Mhﬂgog @ega¥> y qufé%% ??f than 39, Dy layer 35

the | ayer 35 not printing.

Ut b SIS g Rl LR 00 rosin,

ismhi}iﬂﬂséehhar‘r&?&ﬁ’ the 5%%‘%0(:%‘1‘3?11%%%—%%%%6”OEQE‘in, a

urethane-based resin, and a chlorinated rubber-based resin,
but are not 1limited to specific materials. Examples of
matérials for the metal film layer include aluminum,
chromium, copper, nickel, indium, tin, and oxide silicon,
but are not limited to specific materials.

The thickness of the transfer layer 35 is
preferably 0.5 pm to 50 um. When the transfer layer 35 is
thinner than 0.5 um, the layer 35 does not have enough

-léoncealing property. When the layer 35 is thicker ﬁhan 50
um, the layer 35 does not dry quickly after printing.
However, the thickness of the metal film layer is
preferably 150 A to 12Q0 A. When the metél film léyer is
thinner than 150 ﬁ, the layer does not have enough

- concealing property. When the layer is thicker than 1200 A,
cracks tend to be generated.

To form the transfer layer 35, printing methods

such as gravure printing, offset printing, and screen-




)

10

15

20

25

.‘_and reverse coater may be employved.

conceal i ng property. Wien the layer is thicker than

1200 A, cracks tend to be generated. To formthe

transfer layer 35, printing nethods 25 such as

gravure printing, offset printing, and screen a 21 6

Cct ober 2006 printing; or othersgethods such as

painting, dip coating, and reverse coater may bROctober2006
enpl oyed. To formthe netal film |ayer, nethods such

as vacuum deposition and plating may be enployed. 5

Exa iﬁ@iﬁ&;”@keﬁﬁﬂé%'Egﬁjk%% adhasi y& b%XﬁEéﬁ?, dip coating,
i ncl ude an™ acrylic-based resin, a vinyl-base esin, a

urefhangsbased LSty I@a}ﬁ%%%ﬁ;oﬁed F LS he metal Film

pol ypr opyl ene- based resi thyl ene- based Tesin

a  polyst %ﬁ@%gc?c?@.sﬁs?ﬁ %Séc grﬁcl%ugno@ég:%rsti%%tneggl%{s %q. ating may be

resin, a 10 yVi ol -based resin
acefl - ed resin, and a pol yam de-based resin,
anong Ich a suitable material is chosen according

o the SoheS R LY AR DTS 9009 eIy daver 3¢

O, SR, 10:ET MO0 g NSRS | 4ET Bl o resin, s

RIS Ee A D ACLLIG e LS pogin <

af%%ﬁy%&% %ﬁ%%e—based. resin, a polyethylene~based resin, a
polystyrene-based resin, a polycarbonate-based resin, a
‘polyvinyl alcohol-based resin, an acetate-based resin, and
a polyamide-based resin, among which a suitable material is
chosen according to the adhesive property to the molding
resin.

The thickness of the adhesive layer 34 is
preferably 0.5 um to 10 um. When the adhesive layer 34 is
thinner than 0.5 um, the layer 34 does not obtain
satisfactory close sticking. When the layer 34 is thicker
than 10um, the layer 34 does not dry quickly after printing.

To form the adhesive layer 34, printing methods

such as gravure printing, offset printing, and screen~

printing; or other methods such -as painting, dip coating,

Other than the methods previously mentioned, the
coating layer 3 and the decorative layer 4 may be fixed-on

. the molded. resin body 1 by direct printing or direct
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To formthe adhesive |ayer 34, printing nmethods 20
such as gravure printing, offset printing, and screen-
printing; or other methods such as painting, dip
coating, and reverse coater nmay be enployed. O her

than the nethods previously nentpened, the coati
| ayer 3 and the decorative layer 4 may be fixed 62%“§§r2006
the nolded resin body 1 by direct printing or direct

22 6 Cctober 2006 painting. Next, a manufacturing
methoth®oinghe in-mold decorated nolded article and an
injection nold for manufacturing the in-nold

decorated mohgsd artd clgr? RceeRdin0 LRehke 96?0d%H%nt1n -~mold
of the present invention is described. The panel 10a

i s dafdma- Ly hpddidw thertwp. degaratiye Bion mold for

between the two nolds 15, 16 and the 1njecting a

m'rﬁa@fhﬂa%%dkﬂn%th%gépacfnlﬂoié?r f@é&&%@cé& defiied  article

bet ween the twd nol 15, 16 wth two corative

shegts,hehds thgr epet difén{obgs 14 b?egBhQ'%#ventlon is

i ncl ude the nnva I'e d serving as one exa
fi s J7ahd 2 t he statlonary mol d serving as one
exanpl e of a second nold. The novable nold is fixed

on the ”Dvabbﬁeb2é§n8£ af Ln- ﬂ?lqk%%F%Pp%ﬁﬂtﬂ%lﬁﬁhg the two

shown and i s nov SO as o brin
- decorative sheets between the two molds 15, 16 and the

injecting a molten resin to the space 17 for molding
defined‘between the two molds 15, 1lé with two decorative
sheets held therebetween. The molds for in-molding include
the movable mold Serving as one example of a first mold and
the stationary mold serving as one example of a second mold.
The movable mold is fixed on the movable base of an in-mold
apparatus not shown and is moved so as to bring into
contact with and separate from the stationary mold. The
stationary mold is fixed on the stationary base of the in-
mold apparatus not shown.

The movable mold 15 is formed in a square shape
as has been conventionally done, the peripheral part of
which has a reference face 13 for'making direct contact
with the stationary mold 16. As shown in Fig. 11, a recess
part 14 is formed in an inside part surrounded by the

reference face 13 according to the outline of the molded

.article.‘
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contact with and separate fromthe stationary nol d.

The stationary nold is fixed on the stationary base

of the in- nold apparatus not shown. The novabl e nol d

15 is forned in a square shape 20 as has been
conventional |y done, the peripheral part of whi has

a reference face 13 for maki ngZf rect contact mﬁ?ﬁ“ﬂwr2006
the stationary nold 16. As shown in Fig. 11, a recess

part 14 is fornmed in an inside part surrounded by the
reference face 13 according to the outline of the

nol ded 25 @ntithe. okthez ch@pdobdheogsatOanahy cthet 16 is
hand, the stationary nold 16 is formed in a square
shapeedoriresposdiviagel nsharee wcdrirespdndisigghin t bhehevidth and
novabl e nol d 15, having a reference face 13 which is
ahpighte haekithg diovedtlecomilattl®i t havhegmevatsferenmes face 13
15. As shown in Fig. 12, a recess part 14 is forned

iwhaohi isi de partesuraloungedibygctheargfaartengeth acdel novable
according to the outline of the nolded article. The
red bd ehke f dce stidwaf itrheFimyvabl e apkdciSsapdrtt Hed is formed
reference face 13 of the stationary nold 16 are 10

- Supernmpbseddso @srt 0 stameunki=al copt adie Wrklfeeankre face 13

other while holding the first decorative sheet 11 and
tamcaetiond toedos ajutelishest thik theldhbtareaizld.n whi ch
the recess part

The reference face 13 of the movable mold 15 and
the reference face 13 of the stationary mold 16 are
superimposed so as to come into contact with each other
while holding the first decorative sheet 11 and the second
decorative sheet 12 therebetween, in which the recess part
14 of the movable mold 15 corresponds to the recess part 14
of the stationary mold 16. The space 17 for molding is
formed between the first decorative sheet 11 and the second
decorative sheet 12, and a part of the recess part 14 of
the stationary mold 16 becomes the side gate part 19a,
through which the molding resin 18 is injected into the
space 17 for molding.

The height, width, and thickness of the space 17
for molding correspond td a prescribed height, width, and
thickness of the molded article. Thus, the in-mold
decorated molded article 10 of a prescribed size can be

obtained by injecting the molding resin 18 into the space

17 for molding and solidifying the resin 18.
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14 of the novable nold 15 corresponds to the recess
part 14 of the stationary nold 16. The space 17 for
nolding is 15 fornmed between the first decorative
sheet 11 and the second decorative sheet 12, and a

art of the recess part 14 of the statlonary no

gecones the side gate part 19a,24 through which thgk%gerOOG
nolding resin 18 is injected into the space 17 for

"ol ding. 20 The height, wi dth, and thickness of the

space 17 for nolding correspond to a prescribed
hei ght, wi dNBmedid thri dknessdetorabivel dbdebrfilclie. set on a

Thus, the in-nold decorated nolded article 10 of a

phe¥abilbetiodidzesichn ded obsacoed HBycompédtiengheed 12 is set

nol ding resin 18 into the space 25 17 for nol di ng and
sohi di f gtagivheryesimld8si24,6 xtvebar 2006ait Ndnelyjection
the first decorative sheet 11 is set on a novable
nop ddsi deranich-ancslationyl decoratinve shpekit2liys astangamd, then
a stationary nold side, between a pair of injection
nohelsmbuvabia-moldi 1§ dedortak rgatpposirtyelnolat rehgect clamped
then 5 the novable nold 15 and the stationary nold 16
afsee| Bipedd) ( seWhkeng.th?) mokhen et e lapvidabl andotlte 1Sationary
and the stationary nold 16 are clanped, the transfer
|mybd 3% afrd helhinped, deeorwddnsfahethydt i35 asfanged first
at a boundary between the side gate of the nolds 15,
1fecduch thee sgeet 1711f ars md@dim@d at a boundary between the
side gate of the molds 15, 16 and the space 17 for molding.
As shown in Fig. 10, then a molten molding resin
18 is injected from the side gate part 19a into the space
17 for 'molding, which is formed between the first
decorative sheet 11 and the second decorative sheet 12.
After the molten molding resin 18 has cooled and solidified,
‘the movable mold 15 and the stationary mold 16 are opened
to take out the in-mold decorated molded article 10 from
the injection molds for in-molding decorating. In the
molten molding resin 18 there are the panel 10a
corresponding to the space 17 for molding and the side gate
resin molded part 19 corresponding to the side gate part
1%9a integrally. And the transfer layer 35 of the first
decorative sheet and the second decorative sheet is
transferred on the outer part of the panel 10a.

Then, after the movable mold and the stationary

mold 16 are opened to take out the solidified molding resin,
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10 As shown in Fig. 10, then a nolten nolding resin
18 is injected fromthe side gate part 19a into the
space 17 for nolding, which is formed between the
first decorative sheet 11 and the second decorative

sheet 12. After the nolten nolding resin 18 has
cool ed and solidified, 15 the mvable nold 15 anf Q¢eber2006

stationary nold 16 are opened to take out the in-nold
decorated nol ded article 10 from the injection nolds

for in-nolding decorating. In the nolten nolding

r édien spd ididiedamo iddaparpsiin Get e rebpendahg testhemolded
space 17 for nolding and the side gate 20 resin nol ded
p&et1d Scdmr espondiHye ter ikl Giaik yatdipartesi®ais cut in an
integrally.- And the transfer |ayer 35 of the first

deser.at iofe nfeeroaad thae FdContb deber dthiivikrsiseetdisection of

transferred on the outer part of the panel 10a. Then,
athernphdedogablielaol d and the stationary 25 nold 16

are opened to take out the solidified nolding resin,

25 6 COct obeKe20p6 thicheisaho td f dedomaltéidngns pSeéd alrttikde 10a
side gate resin nolded part 19 is cut. The solidified
netdondingsto esotheri modd figaglienobathampeddan H0@ention
to the thickness direction of the nolded article. 5
Nextdesdreibherd nol d decorated nol ded article 10a

according to another nodification of the present

i nvention Aspgesiridiethccording to another modification has
approximately the same configuration as the panel 10a of
Fig. 1, and the direction of cutting of a side gate resin
molded part 19 is different. In the panel 10b according to
another modification, as shown in Fig. 13 the side gate
resin molded part 19 is cut in the direction of the side
face 1lc of the panel 10b. The cutting process ‘can be
simplified by cutting at an angle close to the thickness
direction of the in-mold decorated molded article 10b.

- Namely, as shown in Fig. 14, the side gate resin
molded part 19 attaching to the molded resin having taken
out from the mold is cut in the direction to be not along
the side face, the direction at an angle of 0° to the
thickness direction of the panel 10b. The panel 10b which
is cut in the above manner, as shown in Fig. 15, the side
gate mark 2a is projected to the side face 1lc¢, but the side

gate mark 2a is not seen from the top surface of the in-

mold decorated molded article, since the coating layer is
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A panel 10b according to another nodification has
approxi mately the same configuration as the panel 10a
of 10 Fig. 1, and the direction of cutting of a side
gate resin nolded part 19 is different. In the pane

10b according to another nodification, as shown i 006
Fig. 13 the side gate resin noi@ded part 19 is cgéﬂﬁﬂuwz 0

the direction of the side face Ic of the panel 10b.

The cutting process can be 15 sinplified by cutting at

an angle close to the thickness direction of the

i RrPolidedecor at ed nol ded article 10b. Nanely, as

shown in Fig. 14, the side gate resin nolded part 19
attachi ng t §anpéynaol 4be r eside hawtey teken ofit €hem in-mold
the nold is cut in the direction to be not along 20

t Hecerdéeflaceoldnd darettlen a0 aamcaogliengf 06 tohéheanother
thickness direction of the panel 10b. The panel 10b
whPghfirstéon ia rheealodveirhniére, @atshowidyediy. with the
15, the side gate mark 2a is projected to the side

faesult, that the siedd grygtmparty 2eni shaokus€anef b@Mthe in-
the top surface of the in 25 nold decorated nol ded

areldl| decoiratedt heotdadi rg-tiayler tanVide Rabn6aOebAbEfithout
2006 provided. Nanely, the side gate nark of the '
ieunbiny deeoratess npkdedoar tdfcl €nd0 saceorghrd &8 the to be
anot her nodification is covered with the coating

| ayerigid wiallbnghethe side face of the in-mold decorated
molded article 10.

(Working Example 1)

A release layer made of melamine resins was
formed on a base sheet made of a polyethylene terephthalate
film having a thickness of 38 pm  (pretreated for easy
adhesive properties), and a vapor-deposited anchor layer
was forméd using an urethane resin-based two-~pack curable
type ink by a gravure printing method. After the heat
treatment for 5 min. at 120°C, & pattern of a first
transfer layer composed of an aluﬁinum. metal film of
600+ 504 thickness was formed by a vacuum deposition method,
and an adhesive laygr made of a polyvinyl chloride acetate
copolymer resin was formed by a gravure printing method,
with the result that a first decorative sheet was obtained.
A second decorative sheet on which a second transfer layer

was formed was obtained in the similar process.

The first decorative. sheet obtained was arranged
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5 result that the design property on the surface of
~the in- nold decorated nolded article can be

mai ntai ned wi thout cutting the cross section of the
side gate so as to be inclined along the side face of

~the in-nold decorated nolded article 10. 10 (Vbrking 2006

Exanple 1) A rel ease | ayer madeZdf nel am ne resi 9
formed on a base sheet nmade of a pol yet hyl ene
terephthalate film having a thickness of 38 pm

(pretreated for easy adhesive properties), and a
vapopngepdsithedmahdiosol agetolGowas thenedduperg aff a molded
ur et hane resin-based two-pack curable type ink by a
gravdrcéeprimt thg retdiodi tyAf bér e beat dateat peat, f oind the
5 mn. at 120C, a pattern of a first transfer |ayer
cerposdd defcoan tdlven shee trewak  fairlrgmakd 6Q050A« other of the
thi ckness was fornmed by a vacuum deposition nethod, 20
amdlda. adhesioleihay efesiadennfe ey VAdw)1 &k €1 08 butadiene
acetate copolymer resin was formed by a gravure

pstptemy ampdibgmer Wrédihhewh okl wad halidcdddSinto the molds,
decorative sheet was obtained. A second decorative

sheet cobleli cihd seqaad fikansfes kawer anasnibTBd d8SHrated
obtained in the simlar process. 25 The first

deshied | ¥etisheelagbloditaattRL ArFadORtly 22 Tp8sECtPReN after
2006 in one of the nolds so as to cover the end part

ofher mokded amdtisdcrd) HBEoYheh 9kt YsrRfedd® aSiader 88t Gio14ding
part, and the :

resin being integrated. The first transfer layer of the

first decorative sheet was transferred on a part adjacent
‘to the side face on which the side gate was provided as a

coating layer for making a side gate mark hardly wvisible

- when the side gate mark was seen from the top surface of

the in-mold decorated molded article.

The in-mold decorated molded article thﬁs
obtained had a transparent molded resin body of thickness
of 1.1 mm, a cross—section thickness of the side gate mark
of 0.8 mm, a ceiling plate thickness 6f 0.3 mm, a cross-
sectional inclination angle of the side gate mark of 35°,
the side gate mark in‘a square shape, and a width of the
side gate mark of 10.0 mm.

A form pattern on the coating layer was formed
within 5.0 mm from the end part of the molded article so as

to conceal the side gate mark. The side gate mark of the

-in-mold decorated molded article was not seen even from a
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second decorative sheet was arranged in the other of

the nolds. A nolding resin made of an acrylonitrile

but adi ene 5 styrene copol yner resin, which was

injected into the nolds, was cooled and solidified,

so that an in-nold decorated nolded article was

obt ai ned by peeling a base sheetBafter | the fir8{Ocioher 2006

"second decorative sheets and the nolding resin being

integrated. The first transfer layer of the 10 first
decorati ve sheet was transferred on a part adjacent to

t e 23td&9f 88616n which the side gate was provided as a
coating layer for making a side gate mark hardly
vil@iogkanonkgamphe glde gate mark was seen fromthe top
surface of the in-nold decorated nolded article. 15

The i n- ol dAdeebtaradofordédratt trarsfauslapbravaedformed on

"had a transparent nol ded resin body of thickness of

128 mgrelid ofdlyechsaving hiackhesskoéss heo i dé5Sgaie using an
mark of 0.8 mm a ceiling plate thickness of 0.3 nm
adcrpssc gestihobakedndrinadty oa gmgleref pidimtsinde mpatterd, and
mark of 35, 20 the side gate nmark in a square shape,

apd adhehivef lalyer sinddegat® memkylof chDofidervAnfdr mcetate
pattern on the coating |layer was formed wthin 5.0 mMm
fecopplfeeendepant wis t hiermadl deg ar t geheuse @asintdng method,
conceal the side gate mark. The side gate nmark of the

251 tn- ohnd drekaclor atleslt no| flatk ardé cd e tiase NHesSeamEe@itained.
froma 2 8 6 Cctober 2006

A second decorative sheet on which a second transfer layer
was formed was obtained in the similar process.

The first decorative sheet obtained was arranged
in one of the molds so as to cover the end part of a molded
article in the side gate part, and the second decorative
sheet was arranged in the other of the molds. A
polycarbonate molding resin was injected into the molds and
was cooled and solidified, so that an in-mold decorated
molded article was obtained by integrating the first and
second decorative sheets and the molding resin. The first

“transfer layer of the first decorative sheet was
transferred on a part adjacent to the side face on which
the side gate was provided as a coating layer for making a
side gate mark hardly visible when the side gate mark was
seen from the surface of the in-mold decorated molded

article.

The in-mold decorated molded article thus
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slanting angle. (Wrking Exanple 2) A pattern of a

first transfer layer was fornmed on an acrylic film

having a thickness of 125 pun using an 5 acrylic
resin-based ink by a gravure printing nmethod, and an
adhesi ve | ayer made of vinyl chloride-vinyl acetat

copol ymer resin was forned by a@ravure printi ng%&m’ber 2006
nmethod, wth the result that a first decorative sheet

was obt ai ned. A second decorative sheet on which a

second transfer layer 10 was fornmed was obtained in

t lod teiimieldarhast oz essanFharént smodeeadr atdaim shedy of thickness
obtai ned was arranged in one of the nolds so as to

coverl .thhemsnd pardssofseactnmrdethi gtié £ eof nthéessiddegate mark
gate part, and the second decorative sheet was

apfarigdd mm, t hAecethéngofplidte N idskn#sd5cpoloyGambnnat ecross—
nol ding resin was injected into the nolds and was
ceektedonad daldildnbitédn smdlatomntha- BBhd deeer atadk of 10°,
nol ded article was obtained by integrating the first

ahHe sédendjadecafaik Vi shieebslapdithe BBLELND heSid - width of
The first transfer |layer of the first decorative

stket sias 28térmask esf eds on mnpart adjacent to the

side face on which the side gate was provided as a

coating | ayer tbef FRIRG A ofl #8e0aich IBI{K mégzgkywas formed
vi si bl e when the side gate mark was seen fromt

switiate of5the fromoink dacorsted gplded m@.’[&éc‘?'a@rtlcle 50 as
to conceal the side gate mark. The side gate mark of the .
in-mold decorated molded article was not seen even from a
slanting angle.

The in-mold decorated molded article of the
present invention can be utilized for uses including upper
and lower lids of a Jnobile‘ phone, surféce and exterior
components of an electronic  toy device, a panel equipped
for‘an input part of a rice cooker, interior and exterior
panels for an automobile, and an outer frame of a bachinkq
stand.

By properly combining the arbitrary embodiments

of the aforementioned various embodiments, the effects

- possessed by the embodiments 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
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25 The in-nold decorated nolded article thus 29 6

Cct ober 2006 obtained had a transparent nolded resin

body of thickness of 1.4 mm a cross-section

t hi ckness of the side gate mark of 1.1 nmm a ceiling

pl ate thickness of 0.3 mm a cross- sectiona

i nclination angle of the side gﬁ?e mark of 10, 5 {?pnberzoﬂﬁ
side gate mark in an elliptical shape, and a wi dth of

the side gate mark of 15.0 mm A form pattern on the

coating layer was formed_ within 4.5 nmfromthe end

paPPag thet%F]a%ﬂearstkilclllédsol%sthf?o adncealPuche diages and
gate mark. The side gate mark of the 10 in-nold
d@eéﬁéﬂéatﬁepae@r@rtﬁ%l ke wiBdaseteedn agyémdlusiach within the
slanting angle. The in-nold decorated nolded article :

of CPRE Opr tPTSRINE | dAvenhioe asi defdaetobysidse appended
i ncl udi ng upper and lower |ids of a nobile phone,

st hee BRYcext BhewrdeBarbrpbaeafsonf an el ectronic

toy device, a panel equipped for an input part of a

rice cooker, interior and exterior panels for an

aut onobi | e, and an outer franme of a pachinko stand.

By properly conbining the arbitrary embodi ments 20 of

the aforenenti oned various enbodi nents, the effects
possessed by the enbodi nents can be produced. Al t hough

the present invention has been fully
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descri bed in connection wth the preferred enbodi nents
thereof with reference to the acconpanyi ng draw ngs,

it is 25 to be noted that various changes and

nodi fications are I 3 0 6 October 2006 | apparent to

those skilled in the art. Such changes and

modi fi cations are to be understood as included wP{Qfitgper 2006
the scope of the present inventilon as defined by the
appended clains unless they depart therefrom 6

Cct ober 2006 31 CLAIMS 1. Q§ﬂ§ﬁﬂ§d) An in-nold

decorated nol ded article, conprising: 5 a transparent
nol ded resin body (1) which is flattened in a
t hi ckness direction of the nolded resin body and

i ngl udes at,. [least a side face c), on ich a sid .
gate ‘ARFRIED) 2a) is Hﬂﬂfm%i%oéﬁqﬂfgéwgrmFéFE%' article,
which is formed on a top 10 surface (la) of the

t r &75Bar&nt9rol ded resin body (1), for covering an

edge part of the top surface adjacent to the side ) )

face (1c) of 2t h‘érwmmésmlﬁiﬁ@y RREADL HROdY del lgat which 1s

e ebtenod in h Ehickness Girection of the Smotded resin body
and includes at least a side face (1lc) on which a side gate
mark (2, 2a) is formed;

a coating layer (3) which is forﬁed. on a top
surface (la) of the transparent molded resin body (1), for
covering an edge part of the top sﬁrface adjacent to the
side face (lc) of the molded resin body with the side gate
mark (2, 2a) formed, in order for the side gate mark not to
be seen from the top surface of the molded resin body; and

a decérative layer (4) which is forméd on a
bottom surface (1lb) of the molded resin body (1), and has
larger area than the coating layer.

2. The in—mold decorated molded article as set forth
in claim 1, wherein a thickness of the side gate mark (2,
2a) in the thickness of the molded resin body is 0.4 mm or
more, and an angle made between a cross-section of the side

gate mark (2, 2a) and the thickness direction‘of the molded
resin body is 0 to 60°.

3. The in-meold decbrated molded article as set forth

in claim 1, wherein the coating layer (3) is formed on an
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be seen fromthe top surface of the nolded resin body;
and 15 a decorative layer (4) which is forned on a
bottom surface (I b) of the nolded resin body (1), and
has | j larger area than the coating layer. 2. The

i n-nol d decorated nolded article as set forth
claim 1, wherein a thickness of the side gate nagQ)¥3P6r2006

20 2a) in the thickness of the Ml ded resin body is
0.4 mmor nore, and an angl e nade between a

Cr Qe-1SRCIh 97 10h B@etﬁbd%dggaFgrEEBE {Re 28) §ﬁ9f58€ adjacent
thlckness direction of the ded resin body is

60.¢ 3.+ & i s Bl b d?f%%ﬁdwf{? fednar tiigee Ax S ‘(?nﬁ (2, 2a)

forth 25 1n claiml erein the coating Iayer
forge o2nan | 6 Cctober 2006 32 entire surface of
thé edge part of the top surface adjacent to the side

f | h th d

e ©h Onehl SR BT aeeo PR 8 R KalE o ERl AL a5 set forth
forth | a h 3
fSﬁﬁealﬁaﬁﬂaiewharwa“ﬂﬁéfsﬂa Da DNeRY RV Sh: Eotned to nave

approximately equal to_ a _size of the side gate
(22 Yasth 6%@11%%}1@. 8608 afaCe WNLGhALS RO HERbT Lve%lqual to

nol ded article as set forth in claimi1l, mhereln in a
crdssizecefobbal vhget Hiete akkebd 2a) along the side face.

5. The in-mold decorated molded article as set forth
in claim 1, wherein in a cross section along the thickness
direction of the side face and a perpendicular direction of
the side face of the molded resin body (1), the coating
layer (3) covers the edge part of the top surface of the
molded resin body, in order for the side gate (2, 2a) mark
not to be seen from the top surface of the molded resin
body so that an angle is 45° or more, which is made between
a virtual line (40) connecting an end part (3a) of the
céating layer away from the side face (lc) to a lower end
(da) part of the side face, and the thickness direction of
the molded resin body (1). |

6. The in-mold decorated molded article as set forth
in.élaim 1, wherein the molded resin body (1) is a resin
panel provided with a display screen part (50), and the
:side gate mark (2, 2a) is formed adjacent to the display

screen part (50).

7. (amended) _ A manufacturing method of an in-mold
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10 direction of the side face and a perpendi cul ar
direction of the side face of the nolded resin body
(1), the coating |ayer (3) covers the edge part of
the top surface of the nvolded resin body, in order

for the side gate (2, 2a) mark not to be seen fr
the top surface of the nolded resin 15 body so tﬁj?&gkprzoﬁﬁ
angle is 45 or nmore, which is nBde between a virtua

line (40) connecting an end part (3a) of the coating

| 248ERL FRTNLAC 51 68 aggnll edsfo, @ | over end

part of ace, i ckness

direction of _the nolded resin body (1) 20 6. T .
ol 0 decoP &t G4 hY dBa Taforc IR R ba e SAERT [ 1) Provided

claim1, erei.n the,nolded resin hod 1).ls a_resi

pali& pﬁgxiﬁﬂfRM?h%érﬁ%s%FQ?siéFegfﬁéét2?%b9,agn@'koundary
the side gate mark (2, Za% is formed adjacent 29 t he )
di SpFY§enser sdfepdpte( 38y 2808 & SReFGedpramolding (17), in
manuf acturing. nmethod of an in-nold 6 Cctober 2006 33 |

| Heddidtedobl ddd Sar t9 €| ancolpleciiny BPLEngTTYy grranging a

first decorative sheet (11) provided wth at |east a
fisecond arfsfanratayesr EBBRL af1d) bauwrriaided bethkdenak least a
si-de gate (19a) and a space for nolding (17), in 5 a
fisetomd| drénsfenf lageknj(@éti ovhimil chamdlargengiehgaathan the
first +transfer 1layer, in a second mold. ({16) of the
injection mold;
forming the space for molding (17) by closing of
the first mold {(15) and the second mold (16), thereafter
injecting a molding resin into the space for molding (17)
through the side gate (1%a) to form the injection-molded
article and at the same time integrally bonding the first
decorative sheet (11) and second decorative sheet (12) onto
a surface of the molded article so that the first transfer
.léyer (35) and the second transfer layer (36} are
transferréd on the surface of the injection-molded article,
and |
taking out the in-mold decorated molded article
from the first mold (15) and the second mold (16), and
cutting the injected resin (19) formed by the side gate
(19a) in an angle of less than 60° to a thickness direction

of the injection-molded article to obtain the in-mold

decorated molded article.




second decorative sheet (12) provided with at |east a
second transfer |ayer (35) which has |arger area than

the first transfer layer, in a second nold (16) of

the injection nold; 10 form ng the space for nol ding

(17) by closing of the first nDId (15) and the

nmold (16), thereafter injectin nDIdlng reS|n%ﬁ%$8‘W2006
the space for nolding (17) thr H the side gate

(19a) to formthe injection-nolded article and at the

Saige tiMe i niggr agmgggema thechEohs1BygesnrabiNedecorated

sheet (11) and secon ecorat’i ve sheet

su of icle . sg that t irst

trghs %9 gggFﬂg ?9 h€§§a%6n§§ir§ﬂ§'al % Whereln the
transferred n .t he surf

| ibdBrTadsrded dFt Cuto iR g T eam%ga%eﬁ%ﬂ%ate 0° to the

i n-nol d decor at ed nnlded article fromthe first nold '

(15) and the second nold (16), and cutting the

injected resin (19) fornmed by the side gate (19a) in

an angle of less than 60 to a thickness direction of

the injection-nolded article to obtain the in-nold 25

decorated nol ded article. 6 October 2006 33/1 8. The

manuf act uri ng nethod of the in-nold decorated nolded-

article as set forth in claim?7, wherein the




injected resin is cut in an angle of approximate 0 to
the 1 34 6 Cctober 2006 | thickness direction of the
i njection-nolded article.

34 I 6 October 2006

B | thickness direction of the injection-molded article.

el




