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x 1 DESCRIPTION In-MIld Decorated Ml ded Article and
Manuf acturing Method for |In-Mld Decorated Ml ded
Article 5 Technical Field The present invention
relates to an in-nold decorated nolded article and a
manuf acturing nethod for in- nold decorated nol ded
articles. 10 Background Art An in-nold decorating
method is a nethod in which a decorative sheet
providing a decorative |ayer on a base sheet is
arranged between first nolpksyrisecmnd nold of a 15
injection nold, a nolding resinis injected into a
space for nolding which is formed by closing of the
first mold and the second nold so as to forma nol ded

amhi-tlca.d ansk-dtatddemsaneqt inwe: tdie: degar abinvg alcdyeinss Method
| am nated onto the surface of the nolded article in

0 rb ey Mc2Qi Avachdria R 81 BRIt @ d n- mol d _
decorating nmethod has attracted attention in which a

decorative layer is provided on not one side but both
sides of a nolded resin body, owing to the need to

enhamnes dhe fdesiggn property and inprove the surface
properties of the nolded resin, as
The present invention relates To an in-mold

decorated mclded article and a manufacturing method for in-

mold decorated molded articles.

Background 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 mcld, a molding resin is injected 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 ontc 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 1is
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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25 di scl osed in Japanese unexam ned patent publication

No. 2 HO06-99457. In such an in-nold decorating nethod,

a first decorative sheet and a second decorative sheet

being arranged in both a first nold and a second nol d

of an injection nold, and a nokding resin is

generally injected 5 froma side gate. In this

i n-nol d decorating nmethod, however, a space for

nmol ding i s surrounded and covered by the first

dEOG-&940E .sheeth andht ke siecomdl dledecaravénghmetiode a first
that air generated at the tine of injection nolding

i slemotr 210 veo mehetedd y areimoved seddnd hedaasnd ttitchatstsdatk being
marks and air sunps tend to be generated. Defects in
malrdiamgresiuchn a®odik ar uhint sy mend tende mgepecahéd moid of an
because an ink layer is provided on both sides of a

milhded takh ateld, Thenéf ar ego lichieng sieeinf ia gaheraddds injected
to be considerably increased to 15 prevent these

defreat ¢ dudengrate.di ng. However, as the gate is nade

| arger, gate cutting beconmes nore difficult with the

result that rrhetgake iffikoldr eRidBRMHt eflUme@HoH) however, a
achi eve an agreeabl e appearance is also nmade nore

disilaiceul tor WaeNdantr ans pai erdui@édi Badr esdver2 ISy the first
enpl oyed, a side gate mark of unacceptabl e appearance

| siecwsithhe fdiset henguihaceloridedambeedi &t EREBL, so that

with the result that the design property deteriorates

despi t gehBeatOli GinaltHt @Ake 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 1ink layer 1is
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.

However, 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 1is
also made more difficult. When a transparent molding resin
is employed, a side gate mark of unacceptable appearance 1is
vislible from the surface of the molded article, with the
result that the design property deteriorates despite the
criginal intent.

Also in this in-mold decorating method, the side

face of the molded article requires inclination to the
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Also in this in-nold decorating nethod, the side 25

face of the nolded article requires inclination to the

3 surface of the nolded article and the nolded article
requires rounded corners to prevent film breakage and

ink cracks on the first decorative sheet and the

second decorative sheet. Accordingly, when a side

gate mark 5 renmains in evidence on the nolded article,

the side gate nark tends to be visible fromthe

seufrdaecof otthethel dedldadt i ereicPegemed al tlobj esilddd article
the invention is to provide an in-nold decorated

mekded rarst i & enddd choglesi gntpr epertant 1011w breakage and ink
mai nt ai ned. Disclosure O Invention Accordingly, the

i arartker has made tfhestol ldewiongitilt® | mtendt orarid solae seconad
t he above issues. In acconplishing these and ot her
aspeekSitivaccendbny to mddrSin@bpectwiein t he prasenyate mark
invention, there is provided an in-nold decorated
melded rar tigl 8vidEQABr bsi NBie 2Ro@dbHansparend, mhdedide gate
resin body which is flattened in a thickness

diphect i @f the ol dedipesi Fhedythandurreliedess athe molded
| east a side face on which a side gate mark is

f gred) .a coating |ayer which is forned on a top
surface

A general cbject of the invention 1s 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,
according 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 direction of the molded resin body
and includes at least a side face on which a side gate mark
is formed;

a coating layer which is formed on a top surface

of the transparent mclded resin body, for covering an edge
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25 of the transparent nol ded resin body, for covering

an edge 4 5 part of the top surface adjacent to the

side face of the nolded resin body with the side gate

mark formed, in order for the side gate mark not to

be seen fromthe top surface o4 the nolded resin

body; and a decorative |layer which is forned on a

bottom surface of the nolded resin body. According to

a second aspect of the present invention, the in-nold
decoratetl phtdedpardurdofadiecefitr b agpecéids face of the
provided with the side gate mark in the 10 thickness

ofncdlked lcdeich nesiy bogdy heyi 8gda ghze afzr® FdMAedr in order
nore in the thickness direction of nolded resin body,

ard ran RN ¢ eidregter behyeembhet 6r pssseeet ifdnOfreop surface
side gate mark on the side face and the thickness

digreath-omafied he 18l gediy;esiny body is 0 to 60. 15
According to a third aspect of the present invention,

the in-nol d degorat £d; v0! dedear tihcl e of st e rufdd Sén a bottom
aspect is provide wwth the coating |ayer forned on

t heenlds @ sunfaee 10fed he 8dge part of the top surface
adj acent to the side face on which the side gate mark

is 20 formed..AGoLing tg as’é@&!ﬁhh aspeet Oéft hghe present
present invention, the in-nold decorated nold

anthehe i thehe 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 G to 60°.

According fto a third aspect o¢f the present
invention, the in-mold decorated molded article of the
first aspect 1is 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 1is
formed.

According tTo a Ifourth aspect o¢f the present
invention, 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 1is

approximately equal to the width of the side gate mark
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first aspect is provide with the coating |ayer which
is fornmed to have a width along the side face which
is 25 approximately equal to the width of the side
gate mark 5 along the side face thereof. According to
a fifth aspect of the present %nvention, the in-nold
decorated nolded article of the first aspect is
provide with, in a cross section along the 5 thickness
direction of the side face and a perpendi cul ar

diefecti aheotitee faicde thaeceocdf. t he nol ded resin body,
the coating |layer covers the edge part of the top
surface of aAtherdohded tkesian WAdRth | mspreder foof thee present
side gate mark not to be seen fromthe top surface of

t havenkded,r eshe boymsDd 1Qiddwata wey anglleldds 4pt@kle of the
nore, which is nade between a virtual |ine connecting

afgieptd paplkecef iherwoatddgel @yerinavwayrbsemsthe isindeilong the
face to a lower end part of the side face, and the

t RhekRass sdid@eddt0ih0f cthae ! deder gside QY. a perpendicular
According to a sixth aspect of the present 15

| aYestkenn tdre iRe meldcdecniat gd mplded @aldd ckesoh thay, the
first aspect is provide with the nolded resin body as

acoh®$hl PanRlr heyiags atdieSpldye SgheencRardnandobh@urrace of
side gate nmark fornmed adjacent to the display screen

PahE. mAdgeuding 0 hSevem hoagpeck-of thhespresefte 2Rrk not
invention, there is provided a manufacturing nmethod of

thg bEnEEBhdf@%ﬁp%ﬁEergog%%%éﬁéjd@ &hPrld Id®ld resin body so

decorative shee
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 tc 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 adjacent to the display screen part.

According tc 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 1is 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 1is



provided with at least a first transfer layer is

arranged at a boundary between a side gate and a

cavity of the nold, in a first nold of an injection

nol d. A second decorative 25 sheet provided with at

| east a second transfer layer i® 6 arranged in a

second injection nold. After a space for nolding is

formed by closing of the first nold and the second

nold, a nolding resinis injected into the space for
malrdengetihriough tdersideigatet sonasdlal.f or dfaenol dedpbce for
article, and at the sanme tine the first decorative
sheétiingndi ¢ h€ cseeando deedroatinve sheethear éitntegradld yand the
bonding in one body so that the first transfer |ayer

| secpadshelded aomo 1alipay trcadjiragenti ijedtwel Sirde galee sgrace for
the surface of the in- nold decorated nolded article.
ThelHingt pRidughd the ) &ecendennbd afe apen€drtho a molded
take out the nolded article. The injected resinis
cutrtatlthe Hidleagatied Nnsafe anghe ofhd essrst harcb@at@ve sheet
the thickness direction of the nolded article.

Aggar dimyg 4cand elghbhRagspectsrfett herpresedlrally bonding in
i nvention, the manufacturing nethod of the seventh

aspechod}b sbs tPa@VittRd Ai Whitch ridte v Njfdred J eSidhdferred on
cut in an angle of approximte 00 to the thickness

diar eetriton Bfadde: n) dee 1 dd ChereASROEEENG LG ARE 0f the in-

in-nol d decorated nolded article of the present
| Bvent | fhco LY EHd WRRN fd I gpsparent W@h@l nﬁlg&r%ﬂalﬁnd the

enpl oyed with the result that an agreeabl
second mold are opened to take out the molded articie. The
injected resin is cut at the side gate in an angle of less
than 60° to the thickness direction of the molded article.

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

According to the in-mold decorated molded article
of the present invention, even when a transparent molding
resin 1s emplcyed with the result that an agreeable
appearance of a side gate mark is not achieved despilite of a
treatment therecf, 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-
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appearance of a side gate mark is not achi eved despite
of a treatnent 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,7according to the

manuf acturing nmethod of the in 7 nold decorated nol ded
article of the present invention, the in-nold
decorated nol ded article can be easily obtained. Since

the 18l 4R g3e Sl licedQlrtseenr yomHdetonsuntastion, the
of the in-nold decorated nolded article, the top 5

SUL 868 0hilRe Mlded 18dd Glre iiS Of- AN raccaepdab) & tkQiined.
appear ance, even when an angl e nade between the

cutting dirg¢id.onQf Lihg %_;iaf%ee gahe and fdhe §J1=_lr9kfk9{§1ﬁ the top

direction of the nolded resin body is snmall, with the

resiet, Lhat st hee sﬂrfi%ic%t ed&é'&filf‘@dp:ir%(i%%iértic_le, the top

simplified. The in-nold decorated nolded article is

utdh L iezed fcgﬂédufEﬁé sHeh 488 a fasid pangl ofca @_i_lﬁieleﬁ:ceptable

phone provi Wth a transparent w ndow part.

S8 HaLR BT Kol 8y MR, NaE didh ST Bubel MR tne cuttin
sﬁggghe 0 fheeln?no %nﬁecoratg'e no ggd article by &
f%ﬁ?@%&ﬁﬁFE5%dghgagﬁdga%éfgnéﬁinﬁhéothlék&?%a‘direction of
transparent w ndow part. “Brief SCription aw ngs
These and; of h{?ésﬁp G, and &%?Q]Wre%r% tt{lﬁe fgﬂnt. that the
present Tnventiron wll “becon® clear fromihe follow ng

side gate cutting process is simplified.

The 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 is 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 Description Of Drawings

These and other aspects and features of the
present inventicn will become clear from the Ifollowing
description taken 1in conjunction with the preferred
embodiments thereof with reference toc the accompanying
drawings, in which:

Fig. 1 is a perspective view of an appearance of

a panel equipped for a mckile phcne as an example of use
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description taken in conjunction with the preferred

enbodi nents thereof with reference to the acconpanyi ng

drawi ngs, in which: Fig. 1 is a perspective view of an
appearance of 25 a panel equi pped for a nobil e phone

as an exanple of use 8 according to the in-nold

decorated nolded article of the present invention;

Fig. 2 is a cross sectional view show ng an

enbodi nent of the panel equipped for a nobile phone of
Fiagcorbihg tekenhal angrndld | defbgat 8di sucd ddbssrticle of the
sectional view showi ng an enbodi nent of the pane

egiticppRed fioredtiRhi;l e phone of Fig. 1, taken al ong
[11-111; Fig. 4 is a partially enlarged view of a side

10 gate marlkripart 20f i thes panels £quieppednizar &ismbi kRowing an
phone of Fig. 1; Fig. 5is a partially enl arged

segticenalerti @ ahe the fuarel iepipprd fOmemdidione of Fig.
phone of Fig. 2 and a side gate thereof before the

sijde tgale euitHighnarageording to the 15 enbodi ment of
the present invention; Fig. 6A, Fig. 6B and Fig. 6C

are respectizvely 3pl age yi ews,of athenmdi f veall oBBcwing an

with respect to a position of a coating |ayer forned

oRriReripaRe! ¥ tHddpakelFidhuibdedl for a mopile 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 mcbile phone of
Fig. 1;

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

Fig. 6A, Fig. 6B and Fig. 6C are respectively
plane views of other modifications with respect tec a
position of a coating layer formed on the panel of Fig. 1;

Fig. 7 1s a cross-secticnal view of a first
decorative sheet or a seccnd decorative sheet according to
one embodiment of the present invention;

Fig. 8 is a cross-sectional wview 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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a cross-sectional view of a first 20 decorative sheet

or a second decorative sheet according to one

enbodi ment of the present invention; Fig. 8 is a
cross-sectional view of the first decorative sheet or

t he second decorative sheet accérding to another

enbodi nrent of the present invention; 25 Fig. 9 is a

vi ew conceptually showing an in-nold 9 decorating

met hod according to one enbodi nent of the present

I meentriadd nign  tdee heidat eddwatdimgrovabl enw| der@ndiianent of the
stationary nold are closed; Fig. 10 is a

chassenectionalt Mrewigonteptatadtsy thashewmgraifle mold and a
i n-nol d decorating nmethod according to one enbodi nent

ofs the cpeeseni lidnert i dat;t he state that a nol ding
resinis injected through the side gate; Fig. 11 is an

across-sect iraral vpews=0f aa JAbkle Ik 10f vaBw conceptually
injection nmold for manufacturing the in-nold 10

decorangd aml ded-apthcl aeaceatdhyy hothbe Pi€SSAiing to one
invention; Fig. 12 is a cross-sectional view of a

Stablanakyt NoFdiak thecsohectingBnbe fOf the state that a
manufacturing the in-nold decorated nolded article

age0kdindg rle@ ithhe spriesantt edl T HINEM iy FHidk ds a

sectional view of a side gate part of a pane

equi pped forrig mbi |5 PhONg-PHsaNQLRL  onal view of a movable
mold of an injection mold for manufacturing the in-mold
decorated molded 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 secticnal view 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
equipped for a mobile phone of Fig. 13 and a side gate
thereof before the side gate cutting and

Fig. 15 is a partially enlarged view of a side
gate part of the panel equipped for a mobile phone of Fig.

13.
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enbodi nent; Fig. 14 is a partially enlarged view of
the panel 20 equi pped for a nobile phone of Fig. 13
and a side gate thereof before the side gate cutting
and Fig. 15 is a partially enlarged view of a side
gate part of the panel equi ppedlifor a nobile phone of
Fig. 13. 25 10 Best Mode for Carrying Qut the

I nvention Before the description of the present
invention proceeds, it is to be noted that |ike parts
afe sdedicghatied daydsiikey reftertenc e murerialrs t hr oughout
t he acconpanying 5 draw ngs. Hereinbel ow, an in-nold

decor at ed nEgedarth€l det@raceordi NF tHhONGresent invention
enbodi nent of the present invention is described. The

| Rriviedddgcarmatied ®ldednarblickaatO10fiet Reirdy eseNtdesignated
invention is provided with a coating |ayer 3 fornmed 10

atyanlegge partrehcat heastalep swréageohd ofh@ accompanying
transparent nolded resin body 1, thereby concealing a

siddewdaleg .mark 2 in order for the side gate mark 2
not to be seen fromtop surface |la of the transparent

nol ded resi mhedwnik1dd) aan bohipm guntaceakRdomdifRd article
transparent nol ded resin body 1, a 15 decorative

:%ﬁﬁ&%?dﬁﬁfﬂgr%@-oﬁ@reﬁﬁéapﬁgngso§hgwg St Lidf&ition is
described. The in-mold decorated molded article 10 of the
present invention is provided with a coating layer 3 formed
at an edge part of at least top surface la of a transparent
molded resin body 1, 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
boettom surface 1b of the transparent mclded resin body 1, a
decorative layer 4 is formed.

For example as shown 1n Fig. 1 the in-mold
decorated molded article 10 is employed 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
article 10 is described.

The transparent molded resin for using the panel
1l0a equipped for a mobile phone is made up of a molding

resin such as an acrylic resin, an acrylonitrile styrene

resin, an acrylenitrile-butadiene-styrene resin, a
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decorated nol ded article 10 is enployed for uses

including a screen panel of a nobile phone having a
transparent w ndow part. In the present enbodi nent,

the panel 10a 20 equi pped for a nobile phone as the

in-nmol d decorated nolded articte 10 is described. The
transparent nolded resin for using the panel |0a

equi pped for a nobile phone is nade up of a nol ding

resin such as an acrylic resin, an acrylonitrile

Styrlena pnkes nreainacrayl poilvprbpybehadi enetist yaenelylactic
resin, a 11 polycarbonate resin, a polypropyl ene

resiing rediol,ylachd Tysaeténeeskning ROkyStwtengd aresintgsin, and
a polyethylene resin, and a polyner alloy made up of

a aSelcagincan a0fl dyhenzaleovs ot di N 1d@sidIs.od e above molding
i n-nol d decorated nolded article 10 includes a nol ded
resdgiody 1 which is a planar body flattened in the

t hi ckness direction and a side gate mark fornmed by

cutting the martiphcl $i decgatedesbiatar pediond he includes
side face of the nolded resin body, and a coati ng

| ayefo Biandras 10 degor at g drayey 4 phhehrat®dy flattened in
respectively forned on a top surface la and a | ower

f agR | Bnofkt bes mlded & nbedy, 1. smd-ghe?ﬁt@e hACe Fermed by
of the nolded resin body 1 is inclined a the angl e

| Quart ithan 1 appE oxt mtely 695togbhe thiskNessSrmed on the side
direction, and an edge part between the side face

and, k> Jﬂ“%ﬁé’%&l%éc@cﬁeéf‘n BoAot t QRS Ur TRC& ily airaeyer 3 and a

respectively
decorative layer 4 which are respectively formed on a top

surface la and a lower face 1b of the molded resin body 1.
The side face 1lc of the molded resin body 1 1is inclined at
the angle lower than approximately 60° to the thickness
directicn, and an edge part between the side face lc and
the top surface la, a bottom surface 1b are respectively
rounded (see Fig. 3). The reason the side face 1lc of the
mclded resin body 1 is formed with an inclinaticn angle is
to prevent film breakage and ink cracks —caused by
stretching the deccrative sheet, when molding.

The deccrative layer 1is formed on an entire
surface of the molded resin body 1, and a non-ccloring part
at 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
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rounded (see Fig. 3). The reason the side face |c of
the nolded resin body 1 is fornmed with an inclination
angle is to prevent film breakage and ink cracks
caused by stretching the decorative sheet, when
nol di ng. 20 The decorative |layer2is fornmed on an
entire surface of the nolded resin body 1, and a
non-col oring part at the center part of the
decorative layer is forned as a transparent w ndow

pactr 50raASE8heWAgi *HE geobtifbnCesgddie Bn-gmd dthe decorative
decorated 25 nolded article 10 is nolded by using two

decorat igve tsheatn - forddansfel matdde coatia b ayes a side
3 and the decorative layer 4, the in-nold decorated

myaged artd doe 10 jRas jdSide o pat e hal ty fadd BLLFNY molding
aresininto a space 17 for nolding defining an outer

sh@pa rafhdt heni Ryl d gegpeated HHEdeﬂl-ﬁnc@lrd' gkeol8ted molded

Therefore, a side gate resin nolded part 19 is
r griinaed qnto @hse‘%le'fq}rfé ed, nol gl %ﬂ@%@sﬂﬁ‘%olt@é@rbart 19 is

out fromthe nold. I'n the prese enbodi nent, the

paRgls ikQa &%bp%eds&P{d?fHQ? RMNe L85 M SO0taken ocut

that the side gate resin no part™ 19 1's positioned

aler@ns 16 PALTOf the ]lg tb%%%%“ceném% e\[@fparckeS%anel 10a

The si de gate reS|n nol ded part 19 I's cut ong t

Sb%% E?%% 5% #B%lhra%ﬁﬁgﬁgl Ml ged Jesi HngﬁpéfSlde gate

(see e gate resin nol

P9 o By LA LRI o
transparent windows part 50. The side gate resin molded
part 19 is cut along the side face lc of the transparent
mclded 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
face of the side gate resin molded part 19 is inclined.

As shown in Fig. 5, the transparent molded resin
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
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

caused at an end part 20 of the meolded article due to the
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15 face of the side gate resin nolded part 19 is

inclined. As shown in Fig. 5, the transparent nol ded

resin body 1 of the panel 10a has a thickness

preferably equal to the thickness fornmed by a

cross-section thickness 22 of the side gate 19 plus a
ceiling plate thickness 21 of 0.2 to 2 20 M The

reason the transparent nolded resin body thickness is

thi cker than the cross-section thickness 22 by the
cehliikgpeplsat girieekness 2&its thed whemltthetaaati e coating
|ayer 3 is provided using a first decorative sheet 11

ag avhker & naf tretdsleset sbete i pydehai Nevaldidfifffeaneed N(see Fig.
| evel is 25 caused at an end part 20 of the nol ded

aphi.cl en dugséoshbetl3Id hiwinessngli ther gneet Wddbrd€ve sheet
result that the coating layer 3 is nade scissile by

the levetndi thatenge 1588 Fi Onay2be Adasenshestvel. on the
conposing the first decorative sheet 11 on the

CeaticRg HaAa¥er vhdmyrihe &@&tiﬂgrsaw@da_ D1 thed ety direct
hand, when the coating |ayer is provided by direct

PRirfhitNGg,t Nent hitgknassof bhe transpareds ldedolded resin
resin body 1 may be equal to the cross-sSection

;%E@@n3§3m§§ gt dhesids galke AdDsdhesids, 98hecRBEKs 22 of

as the cross-section 10 thickness of 0.4 mm or

e i Jdhedthi akness direction of the nolded resin,
and an angl’e 23 nade between the cross- section of the

S T 2 (RSSO fBcection
thickness ¢f 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 body 1s 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 periphery of the end part 20 therecf, 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 is not limited

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

width 25 of the side gate mark 2 may be suitably set
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cross-section thickness 22 is nade 0.4 nmor nore is
to 15 prevent defects in nolding 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 18 to nmake the side
gate mark 2 hardly visible when the in-nold decorated
nol ded article 10 is seen fromthe 20 vicinity of the
peri phery of the end part 20 thereof, as well as to
praveetdifid rdreakiage cndHaki ricimacks dattsededy molded article
stretching the decorative sheet (see Fig. 2). A shape
24 of (dhe msifle gate mark 2 is not limted to a

speci fic shape such as a square or circular shape. A

25 width 25z0f tbe-siklesgabevBRr knd nayaden$uibably 3 and the
set 14 according to a size of the in-nold decorated

nycded- Al Cl BaydO fSeesbled+ridel yAvrdests i bed abevRce 1a and
the coating layer 3 and the decorative |ayer 4

respeddimely QAN tiep surfiacend Badreid o bPtl OMe formed
surface | b of the nolded resin body 1 are forned by an

"Ef“%ﬂiEﬁaﬁéﬁﬁrgr%%s%ggmn | Bs FlsBowd #hercQat BNg the coating
layer 3 is formed fromthe edge of top surface la of

they éF”ﬁegsr%%&%ego%%dﬁtfh%hgdﬁbd%ffQRﬁJ|Qur?ggetﬁ% of the

decorative layer is formed fromthe bott'om surface

Ofmo C?qr%q‘l ]DQDd;fSL q:obodq?/d tf tf?cé'fvjﬁ face *&lfr‘e o rative

to t e si gate resin part 19 en j ust
' '11 ?étre ?Sgﬁggr Srds ﬂngmﬁolt‘eo%ﬁsgzrﬂc hfb08§t 't'?lgs molded
| ayer and t ecorati | ayer are

resin body 1 to the side face 1lc 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 zresin 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 visible 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.
64, the coating laver 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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not fornmed on the side gate mark 2 formed by cutting
of the side gate resin nolded part 19, and the nol ded
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 teating layer 3 has a
function to conceal the side gate mark 2 in order to
make the side gate mark 2 hardly visible in the case
where the in-nold decorated 20 nolded article 10 is

seernl dadbmddien uppey pari.ef, t haemibgdedurelior hotadent to the
The coating layer 3 has such a size as to conceal the

sidelgatecamanktB. ther £xapheteagashowmbt Nf&tfed €A, shown in
the coating | ayer can be forned on an entire end part

ofriihe &8p sunfacetnd] acentid® the st deahacee WdrndRE on the
side 25 gate mark forned, and forned an entire end

paritciofi thhe kb it dele r eshNsheEY cd, wiis® thheitdd gate mark 2
surface adjacent to the side face with the side gate

MerdeniRQl o1 gRewASiahewy gt . Futh 68 Mdchheneedldb s equal
| ayer can be forned on the vicinity part of the top

swif age WidtH hes side gabe BREK 2a91 QrBdA% ShOWE ithan the
Fig.6C. And the width thereof is equal to the width

Ofsilhe pdde GALR, MRRK1ON 5l AngRl #1Z€n1HBaNCHARing A& the size
gate mark. That is, the wdth of coating is the size

f o congeald ng,d hensi dg (gate, rﬁ?zk the Wt hyHieh 4 of the

the coating layer Is preferably forned to extend from

SR PErLL o0 SEdtaole SHERELE THoAS Piln cucn <

'nﬂdyﬁii%ﬁiigbe'that the side gate mark 1s 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 line 40 connecting the end part 3a of the coating
layer 3 on a side away from a side face of the mclded
article to the end part 4a on the lower part of the side
face lc of the molded article, and the thickness direction
cf the molded resin body.

A major object for forming the pattern of the
coating layer 3 is not limited to an object for decorating
the panel 1Ca. 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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to the end part 20 of the nolded article. Nanely, the
coating layer 3 is preferably formed within such a
range that the angle a is 45 or nore which is made
between a 15 virtual |ine 40 connecting the end part
3a of the coating layer 3 on ajgide away froma side
face of the nolded article to the end part 4a on the
| oner part of the side face |Ic of the nolded article,
and the thickness direction of the nolded resin body.

Zgoé_tq?‘iglorla%re%t fiqr sforyg g dihe patiar nyof ﬂehﬁ:ern on which

coating layer 3 is not limted to an object for

del‘:%%raing}gt 1'?1%1%%%‘%' £L<93t tesnath e'l)égg&“% ”%J_?‘”scattered

obj ect conceal e side gat rk 2

f%@hpa%tser éggﬁecogégg Oé\’ﬂ?Ee?z&'S QOttiéﬁgiﬁgeﬁ@ color

a satin pat

Ag&% %%%.F%Ly aagaég Oﬁg}pégkﬁﬁ tgﬂ?tQ%e1Q.%&ﬂ§|#¥£1dent To

) I'S OSSI 0 use tern on

t i i ncident to t e coatin Ia er
sEl“gltetered 0 ERVRES o Ocie bBF by Fartiqerap pattem or
t ransl,ucent, col or attern %ng a pa%ﬁern for

t

r 8EECt i g The F4 G |n0|%% to 5 the 85gt| L1eR E%Eﬁs the
B P AT S BT . o
eéﬁ%}é 19 il Mo b0 8 Sed L1 O, JFOL gt laver
|2yérs  En90sHERairy seen %Egﬁﬁ%%%te'v&n S Hiperoafqatofver is

Eg panel

ardly ség% 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 methed is employed which uses a first decorative
sheet 11 and a second decorative sheet 12. As shown in Fig.
7, exanples 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 laver 4 on the transparent molded resin

body 1 include an in-mold transfer method using the
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To formthe coating |layer 3 or the decorative |ayer 4

on the transparent nol ded resin body 1, an insert

nol di ng method i s enpl oyed which uses a first

decorative sheet 11 and a second decorative sheet 12.

As shown in Fig. 15 7, exanplesiof the first

decorative sheet 11 and the second decorative sheet

12 include | am nated | ayers superinposed by a

transfer layer 35 for formng |layers including the
coidongtiayersideef 1he decematd vierdmyesr 4motethelli kels shown
an adhesive layer 34; and the like in order, on the

base sheet 320 3R Jhesel d ayer $1ar et f 9K 8BLr ORattR@ial includes
nol ded resin body 1 as they are. Wen the transfer

| ayeri n3a kasl A rdhas e mps Sperty, chbe tadheskeyre llanaer 35 for
34 may be omtted. Exanples of nethods to formthe

CaalriiGhd ayeke3ea38d 1R rdetpr ati e d1ayRlydr 082 h@he coating
transparent nolded resin 25 body 1 include an in-nold

t nansfer 3 metied Hét@gaweelaaqf&or@tlva%ﬁhﬁﬁé Llixd? and the
as a transfer material. As showmn in Fig. 8, one

exatRla vf 1hgt rg@sﬁgr JRisr abni pekudese |§E%é‘1§‘t ed. After

| ayers superinposed by the tr'ansf er | ayer 35 f
f Qi nﬂa%ef@' g2ge HoA¥Rld Ihtd 9&@' AR %Sl’flbebody 1, from

coati ng | ayer 3, the decorative |ayer 4, and

I ,

et a0 e %*f«%%ﬁv%de%éﬁ"%r%”% &%ﬁto%e*% peeled
f

ggﬁllggseq\q%a(]yejedr 3 Er el\gg{eg{étttf%e %esfmhﬁ?c?é%@pe&% the pee-

lqg&%QI%Q,lQM§£St§&E§¥éPpP§§Qrb¥5$hgnee%he 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
omitted. When the transfer layer 35 has an adhesive
property, the adhesive layer 34 may be omitted.

Examples o©f preferable materials for the base
sheet 30 include a polvester-based resin, a vinyl chloride-
based resin, an acrylic-based resin, a polycarbonate-based
resin, a polypropylene-based resin, 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 1s preferably

5 um to 5 mm. When the base sheet i1s thinner than 5 um,
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10 layer 32, the transfer layer 35, and the adhesive

| ayer 34 are fornmed on the nolded resin body 1. Wen

the base sheet 30 has a rel easing property, the

rel ease layer 31 may be omtted. Wen the transfer

| ayer 35 has a peeling propertylgthe peel |ayer 32 may

be 15 omtted. Wien the transfer |ayer 35 has an

adhesive property, the adhesive |ayer 34 nay be

omtted. Exanples of preferable materials for the base

sheet SPedétncBodeimpohyesterrdasesugesirmgialiviynyto support a
chl oride- based resin, an acrylic-based resin, a

pelryear et asedy 20 pesi mhed poly psiodyt ene- Basedter than 5
resin, a polyethyl ene-based resin, a

pakyuriethanegbased frstBoraipolystyfeneg basgt theSidhse sheet
an acet ate-based resin, a polyam de-based resin, and

t he liskeli fEie i ¢kness.«afe t he base sheet 30 is
preferably 25 5 }pmto 5 nm Wen the base sheet is

thinner thame b 18h8 bheeshatleB803d0egehRirsnairpose film
enough rigidity to support a protruded part |ayer 2.

m@%&mﬁ%@_%ﬁ%%bd%sshghpﬁ%réﬁﬁ%ﬁ§ioﬂ“ﬂoﬂd¥%§iSﬂéﬁéﬁﬁer molding,
thereof is so strong that the base sheet 0is

dighty cath+105handl & Tanbapmdde bage sheet-r3@e of the base

general - purpose film form ng nmethods such as

exhiesi ofy mokding, Salender  AoLdi ng.r ANd$asL,09 TBY formed,
be enpl oyed. On a surface of the bagé
the easy adhesive treatment such as corona discharge
treatment, plasma treatment, easy~adhesive primer coat
treatment, or the like may be previcusly carried out as
required.
Examples of materials for the release layer 32
include a melamine-based resin, a silicone-based resin, a
fluorine-based resin, an alkyd-based resin, and a phenolic-
based resin, among which a suitable material is chosen
according to the releasing property from the peel layer.
The thickness o©f the release layer 31 1is
preferably 0.5 uym to 50 um. When the release layer is
thinner than 0.5 yum, the layer does not have enough
releasing property. When the layer 31 is thicker than 5C
um, 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 coating,
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sheet 30 of the side on which a printed layer is
fornmed, the easy adhesive treatnent such as corona
di scharge 10 treatnent, plasma treatnent,

easy- adhesive prinmer coat treatnent, or the |i ke may
be previously carried out as re&quired. Exanples of
materials for the release |layer 32 include a

mel am ne-based resin, a silicone-based resin, a 15
fluorine-based resin, an al kyd-based resin, and a

phenrblrhesre M3gs b dt@8 MmayanmNEmpli©fed. suitable materi al
is chosen according to the releasing property from

the peel | ayBfamplihss t Riftkpessrafaltshe fiel ease | pyel 3layer 32
is preferably 0.5 pmto 50 pm Wen the rel ease |ayer

| SnAtdehi aperathani 8-5z2p84 thesiayera degsnebahave resin, a
enough rel easing property. Wien the layer 31 is

t hirckerartdhan i pmedhe, | aygr 3}0d0es that-Hdedui Gkldin, a

after printing. To formthe release |layer 31, printing

Qg opMGEh A% HAY Ur8sRhI, NA NGo 10/ 881 HIBAMH  resin, a
and screen- 25 printing; or other nethods such as

p@dﬂﬁéﬁ?réﬂdlﬁégéinges&%,aﬂg rey¥eLe8 ro8akeb-fBY¥ehe resin, a
enpl oyed. Exanples of materials for the peel |ayer 32

| pRJude AN acr YdnSrhaseds r sk in, as¥i %e‘t%%e%arsgﬁé%esain, and

uret hane-based resin, a polyester-based resin,

o R e T PR MR, MR s
Fe8itRri&1 is chosen according to the releasing property from
the release layer.

The thickness of the peel layer 32 is preferably
0.5 ym to 50 uym. When the peel layer is thinner than 0.5
pm, the layer 32 does not have enough releasing property.
When the layer 32 is thicker than 50 um, the layer 32 does
not dry guickly 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 ke employed.

The transfer layer 35 1s a layer on which
patterns to be decorated such as grain patterns, stone
grain patterns, c¢loth 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 ccating layer 3. A
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pol yvi nyl al cohol - based resin, an acetate-based resin,

and a pol yam de-based resin, from anong which a

suitable nmaterial is chosen according to the

rel easing property from 10 the rel ease |ayer. The

t hi ckness of the peel |ayer 32 28 preferably 0.5 pm

to 50 pm When the peel layer is thinner than 0.5 pm

the | ayer 32 does not have enough rel easi ng property.

When the layer 32 is thicker than 50 pm the |ayer 32
deésiral5tnot odry tgei ckirgpnafeer peyeti N5 Toaforbet hecrmed in
peel layer 32, printing nethods such as gravure
priamtildg,l .of f skt murdait | dg lmantdagereemaypr ibd | pgpvided on the
ot her net hods such as painting, dip coating, and
revensdercobiesr ey bes epphoyedd.20 The thriansé®te) ayee metal
35 is a layer on which patterns to be decorated such
agigeailm ot tedNShesSbeneidgHaidl tadt esmsthel ahblgr &are of or
patterns, letters, geonetrical patterns, and solid

paht er peut tsatn ITpat ey nhaante drymed.1avihe, transfer

| ayer 35 of the first decorative sheet 25 conceals the

side gate mudendlas the geatkngikay®r 3hd 20ansfer layer 35
plurality of the transfer layer 35 may be forned in

panalihele A petpdsfetMmiyer raBynbeapr avirded OBkl resin, a
transfer layer 35 as required. In this case, the netal
fivhimlayelsammy besphovi dgd ehthesconithesuwhphechacer®éin, a
or 5in a pattern formon the transfer |ayer.

urethane-based resin, and a chlorinated rubber-based resin,
but are not limited to specific materials. Examples of
materials 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 pm. When the transfer layer 35 1is
thinner than 0.5 um, the layer 35 dces not have enough
concealing property. When the layer 35 is thicker than 50
um, the layer 35 does not dry aquickly after printing.
However, the thickness of the metal film layer 1is
preferably 150 A to 1200 A. When the metal film layer is
thinner than 150 A, <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-
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Exanpl es of materials for the transfer |ayer 35

i ncl ude a pol yester-based resin, an acrylic-based

resin, a vinyl-based resin, a nitrocell ul ose-based

resin, a urethane-based resin, and a chlorinated
rubber - based resin, 10 but are Bbt |imted to specific
materials. Exanples of materials for the netal film

| ayer include alumnum chrom um copper, nickel,

indium tin, and oxide silicon, but are not limted

t @rspedinfa;c omt ethaks meThedshisukitesss opattheihgansfigr coating,
layer 35 is 15 preferably 0.5 pmto 50 pm When the

t reawaks frexv drayerccdx drs madvhibenemgiared. 5 M idhe trayefetal film
35 does not have enough concealing property. \Wen the

| ayere r35 mex Hdrlc karcH han SGudmddpmss eyt a30d doestitof may be
dry quickly after printing. However, the thickness of

t kepret@ld fil mlayer is 20 preferably 150 A to 1200 A

When the netal filmlayer is thinner than 150 A the

| ayer does mpfanpavs eppughtee@ncealidiy poOperh¥siWieNayer 34
the layer is thicker than 1200 A, cracks tend to be

genefaied. aho fertnibephsagstaisimyeras 3%9inRNibpbisd resin, a
met hods 25 such as gravure printing, offset printing,

anteSCeen b2k | Ntidhin 0r of her pABL,RQ@darsyaRedS resin, a
pai nting, dip coating, 'and reverse coater may be

empl19yedpyierfomndde wetal, fhi”boh@%%%yl@ﬂéﬁ%#ééycgeSln, a

as vacuum deposition and platlng may be” enpl oyed.
pelystyrene-based resin, a polycarbcnate-based resin, a
polyvinyl alcohol-based resin, an acetate-based resin, and
a polyamide-based resin, among which a suitable material is
chesen according to the adhesive property to the molding
resin.

The thickness of the adhesive layer 34 1is
preferably 0.5 um to 10 um. When the adhesive layer 34 1is
thinner than 0.5 uym, 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,
and reverse coater may be employed.

Cther 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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5 Exanples of materials for the adhesive |ayer 34

i nclude an acrylic-based resin, a vinyl-based resin, a

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

pol ypr opyl ene-based resin, a polyethyl ene-based resin,

a pol ystyrene-based resin, a pdfycarbcnate-based

resin, a 10 polyvinyl alcohol-based resin, an

acet at e-based resin, and a pol yam de-based resin,

anmong which a suitable material is chosen according

t patime¢ laghesi ve property to the nolding resin. The

t hi ckness of the adhesive layer 34 is 15 preferably

0.5 pmto 10epr, Ween ntehe fadhesiiver | anserh@# it t hilmerin-mold
than 0.5 pm the |ayer 34 does not obtain
saleicofrattcar y nod 3@l st hekinge Waeval t hen | ayered4ibs mold for
thicker than 10m the |ayer 34 does not dry quickly

afdaen: fpdtt-ding. Tehkor mbhhroadhesiyeotayed 34molded article
printing nethods 20 such as gravure printing, offset
Plaicioirdg n gantlo samreeNemPoiMheng; of ehberpreidods iswehtion is
as painting, dip coating, and reverse coater nay be
erplseyrethedd her than the net hods previously mentioned,

the coating |layer 3 and the decorative |ayer 4 may be

fixed on 2Fnhepamldedinesi Asbodyrdchy Hiregblding the two
printing or direct 22 painting. Next, a manufacturing

mefhod 20fi vicheshBe 1Bl dheacat ated mbdedardd che, ands aand the

injection nold for
injecting a molten resin to the space 17 for molding
defined between the two molds 15, 16 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 staticnary mold. The
stationary mold is fixed on the stationary base of the in-
meld 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 1s formed in an inside part surrounded by the

reference face 13 according to the outline of the molded

article.
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manuf acturing the in-nold decorated nolded article 5
according to the enbodi nent of the present invention

is described. The panel 10a is formed by hol ding the

two decorative sheets between the two nolds 15, 16 and

the injecting a nolten resin to23he space 17 for

nmol ding 10 defined between the two nolds 15, 16 with

two decorative sheets held therebetween. The nolds for

i n-mol ding include the novable nold serving as one

exanpl e of arfithe motleandaniche shatiomrjomofy mold 16 Is
serving as one exanple of a second nold. The novable
nilcdmiesl fixxed ofgiidee mahablee daseeofcahing- dol dcld width and
apparatus not shown and is noved so as to bring into

cortigbt: wid h-iaeadmsepal at ecflldom?, henstatd opaty fewkdce face 13
The stationary nold is fixed on the stationary base

ofwhiik@ i s Bl sl appamalds gnodi shown cofactovabtle mhkd movable
15 is forned in a square shape 20 as has been

capventisonal Ay dapen tihe mey.i pherad pacésef pawhi ela has formed
a reference face 13 for making direct contact wth

the shatiofarde Madt16sufsoshawa By Fithe 1kef@re@eeSSface 13
part 14 is fornmed in an inside part surrounded by the

r efebenaedf ace th arGANAHNG it @ Hhendtdd nertofc tde
mol ded 25 article. 23 On the other hand, the

stationary mBled pbrdSendOr iRt i 138080YAEERARR e mold 15 and

corresponding in the width and
the reference face 13 of the stationary mold 16 are
superimposed sc¢ as to come into contact with each other
while hceclding 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 1is injected into the
space 17 for molding.

The height, width, and thickness of the space 17
for molding correspond tc a prescribed height, width, and
thickness of the molded article. Thus, the in-mecld
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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hei ght to the novable nold 15, having a reference face

13 which is a plane naeking direct contact with the

novable 5 nold 15. As shown in Fig. 12, a recess part

14 is formed in an inside part surrounded by the

reference face 13 according taz4he outline of the

nol ded article. The reference face 13 of the novable

nold 15 and the reference face 13 of the stationary

nold 16 are 10 superinposed so as to cone into

contact w tWaeadly,otdier fihriste dealodiatg tehesHdatstll is set on a
decorative sheet 11 and the second decorative sheet
lactviaenebetoeens idée which theonecesscgedtivddshéethe2 is set
novabl e nol d 15 corresponds to the recess part 14 of

t be si atderdrgndr)l dndbd Thedspasetdhéehora mpadimgois kbSjection
forned between the first decorative sheet 11 and the

seeqdd fecokatih¥edshgetdcbdraanth PepésofelPeareeesed, then
part 14 of the stationary nold 16 becones the side

gahe RPafiaph?a.metdrougindhield thet Bhdirpdmbasi N6l&re clamped
injected into the space 17 for nolding. 20 The

heisght ,Fiw dtdy, . anghéhi ekpessvabithacspace bhd fiOfe stationary
nol di ng correspond to a prescribed height, w dth, and

t hicakness atct he smided anti elr@nsHds, 15beri r’wméﬂ the first

decorated nol ded article 10 of a prescribed size can
b@iechtRIiRRd stﬁ/eé*i‘l £et 89 Ahe yRlding Lesbind8 Nt tween the

the space 25 17 for nolding and solidifying the resin
;%m%“ MRl e i 198Ccaratinge Shealpalde 1157 S®Ir Ublding.
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 1is 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 moclding and the side gate
resin molded part 19 corresponding to the side gate part
1%a integrally. And the transfer layer 35 of the first
decorative sheet and the second decorative sheet 1is
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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novabl e nol d side and a second decorative sheet 12 is

set on a stationary nold side, between a pair of

injection nolds for in-nolding decorating oppositely
arranged, then 5 the novable nold 15 and the

stationary nold 16 are cl anped 2fsee Fig. 9). Wen the
nmovabl e nold 15 and the stationary nold 16 are

cl anped, the transfer layer 35 of the first

decorative sheet 11 is arranged at a boundary between

t Hene siadlel dfaf iee bfmae heimpl des b, al6tand stive spdaoe A9sin molded
for nolding. 10 As shown in Fig. 10, then a nolten
myleditndl & efss ncutl8 i Shéenpettddffirdmbhdisigdeegdtre jpar¢ut in an
19a into the space 17 for nolding, which is forned

betwden ¢henbir storededoarat bué sheethdlthndkhbessetiondttion of
decorative sheet 12. After the nolten nolding resin

18 Hmasncderdde dirarnict 130l i di fied, 15 the novable nold 15

and the stationary nold 16 are opened to take out the

i n-nol d decaleadtsd thédedh-aidid! aedbrbkem nidleded article 10a
injection nolds for in-nolding decorating. In the
neldeenrdinlding £esthed8mbherecatechhefpanel gflssent invention
corresponding to the space 17 for nolding and the side

gatse G dreyan .nol ded part 19 corresponding to the side

gate part 19a integrally. And the transfer |ayer 35

of the firsta deearatiy e sheetidntdtd e S@EONtiedi fication has
decorative sheet is transferred on the outer part of

tm@gﬁﬁ%ﬂméﬂgﬁ¥7®§@as@hbekﬂﬂﬁidﬁﬁgﬂﬂ@hnﬁgdﬁﬁgjﬁﬂﬁel 10a of
stationary 25 nold 16 are opened to take out the
saliidi fi eda @l dhBYdieSRi085 of cutting of a side gate resin
molded part 19 is different. 1In 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 moclded 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 alcng
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 Za is not seen from the top surface of the in-

mold decorated molded article, since the coating layer is
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the solidified nolding resin at the side gate resin

nmol ded part 19 is cut. The solidified nolding resin

is cut in an angle of not nore than 60 to the

t hi ckness direction of the nolded article. 5 Next,

the in-nold decorated nolded ar£fcle 10a according to

anot her nodification of the present invention is

descri bed. A panel 10b accordi ng to anot her

nmodi fication has approximtely the same configuration
a®rofve dggnel 10a of 10 Fig. 1, and the direction of

cutting of a side gate resin nolded part 19 is

di fferent. Nemele ,pangle| Obidecogdiag terkansttherthe in-mold
nodi fication, as shown in Fig. 13 the side gate resin
noleded afact 1@ lidedcutaritidlle dir ectdanrdifng hetsi dene  another
face I c of the panel 10b. The cutting process can be
15osiifpldaftiied by ocuttengd avianm ahgl ecekasg tlavelre 3, with the
thi ckness direction of the in-nold decorated nol ded

arteisclle 0int tNawetysigs showerity Krg.tid, sthéaskdef the in-
gate resin nolded part 19 attaching to the nol ded

resilnl hdwtogatakemololdd f pemithe nodd ke cmhihBathed without
direction to be not along 20 the side face, the

dicuedtingn e arrasgl esoft Ooh 0 dfhetlidi ehdessoditeecl s to be
of the panel 10b. The panel 10b which 1is cut in the

above imednes]lcas stiown $1dEi Fadd, ofhetsedeingat BdMeddcorated
2a is projected to the side face Ic, but the side

gaike dear kr2acile not. seen fromthe top surface of the

in 25 nold decorated nolded article, since the coating

| aWerrkisig Example 1)

A release layer made of melamine resins was
fcrmed on a base sheet made of a polyethylene terephthalate
film having a thickness of 38 um (pretreated for easy
adhesive properties), and a vapor-deposited anchor layer
was formed using an urethane resin-based two-pack curable
type 1ink by a gravure printing method. After the heat
treatment for 5 min. at 120°C, a pattern of a first
transfer layer compecsed of an aluminum metal film of
600X 50A thickness was formed by a vacuum deposition method,
and an adhesive layer made of a polyvinyl chlcocride 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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26 provided. Nanely, the side gate mark of the in-nold
decorated nol ded article 10 according to the another

nodi fication is covered with the coating layer 3, with

the 5 result that the design property on the surface

of the in nold decorated nol dedZarticle can be

mai ntai ned without 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 (Working
Exanpine DI Abeehedss |sayers nadecofe mellariarel mesitnso fves molded
formed on a base sheet nade of a pol yethyl ene

t errephutilzal at e tHe | mibauing aff htbknesisieof g88epmpart, and the
(pretreated for easy adhesive properties), and a

v apannde pdsi d et Bne hehekayeraslSanasnfod ned udieigoadher of the
ur et hane resin-based two-pack curable type ink by a

gmanuse pra nhd Ngimet hodinAhkee bife dnealcr tlrcedttrEiltie fioitadiene
5 mn. at 120C, a pattern of a first transfer |ayer
cenposed afoparl vadamirusnnretdli dh lwaofin G0N into the molds,
t hi ckness was fornmed by a vacuum deposition nethod, 20

andsancedhesi wed ayerifnde=af aotyuinyn chhefbde decorated
acetate copolynmer resin was forned by a gravure

pricndedy detihock wakt BotheneasWy pdatirgy farshse sheet after
decorati ve sheet was obtai ned. A second decorative

sheet enrwhi chh@ second tHapsterilayedhees fa@fdedn¥aSIolding

obtained in the simlar process.
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 Zfor making a side gate mark hardly visible
when the side gate mark was seen from the top surface of
the in-mold decofated mclded article.

The in-mold decorated molded article thus
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 of 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 cof 10.0 mm.

A form pattern on the cocating layer was formed
within 5.0 mm from the end part of the meoclded article sc as

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

in-mcld decorated molded article was not seen even from a
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25 The first decorative sheet obtained was arranged 27

in one of the nolds so as to cover the end part of a

nol ded article in the vicinity of the side gate part,

and the second decorative sheet was arranged in the

other of the nolds. A nolding ?8sin made of an
acrylonitrile butadiene 5 styrene copol yner resin,

whi ch was injected into the nolds, was cooled and
solidified, so that an in-nold decorated nolded

astliegité ngasingiteai ned by peeling a base sheet after

the first and second decorative sheets and the nol ding

r edlor eignFxiampegr &tyed. The first transfer |ayer of

the 10 first decorative sheet was transferred on a

part adj acemt pattaeirie ofi de fliacer drass fdr tlheyesi deagatermed on
was provided as a coating |layer for making a side

gatre sarklbar diiylwvi abblieg whentHinkrsisdte gdt el ar kimwassing an
seen fromthe top surface of the in-nold decorated

malcded iar thed i -Hbsddieihh- gl b decovatedprbhdedg method, and
article thus obtained had a transparent nolded resin

bedy afintbic¢knessyedfl made MBf aveh@3s-SELHT Ofe-vinyl acetate
t hi ckness of the side gate mark of 0.8 nmm a ceiling

plcat 1t ek nessi ©f wls3 fIBmet CHOSS §eLFhORabrinting method,
inclination angle of the side gate mark of 35, 20 the

shwdergate masklith dagquare Sapc@nt draM dtde Ofwddebtained.
side gate mark of 10.0 mm A form pattern on the

coatddnplayedc s {0 Bdeet bAI Bh3cA BMsicomd herfker 1ayer
part of the nolded article so as
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 cn 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 deccrated mclded

article.

The in-mold decorated molded article thus
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to conceal the side gate mark. The side gate mark of
the 25 in-nold decorated nol ded article was not seen
even froma 28 slanting angle. (Wrking Exanple 2) A
pattern of a first transfer |layer was formed on an
acrylic filmhaving a thicknesszef 125 pun using an 5
acrylic resin-based ink by a gravure printing nethod,
and an adhesi ve | ayer made of vinyl chloride-vinyl
acetate copolynmer resin was forned by a gravure

prabdd ingdreiddds twhhBphienteswdIdddateaifii b8Hy of thickness
decorati ve sheet was obtai ned. A second decorative

sheetl on whi ch ersecopdcetianstrickayet o0 twas fiofdefhte mark
was obtained in the simlar process. The first

decorati vemsheetcobtiaiesl was anrangeds id¥ omes ofumt he cross-
nol ds so as to cover the end part of a nolded article

| Beddia cvide gate Pafton adgt be cgecand deeorabt¥enmark of 10°,
sheet was arranged in the other of the nolds. A 15

palhcas honal e ook dipgihesin MBs; b ect eghégép Lhe a width of
nmol ds and was cool ed and solidified, so that an

| il decorat ed rmelrdads ay el e was obt ai ned by
integrating the first and second decorative sheets

and the nol di ng,K@SHA++Lhe Qh{skhetQﬁﬂﬁﬁE&;|§¥§érg%as formed

the first decorative sheet was 20 transferred On

paniterad] acentyt Cfarto%e +Side cﬂ%ﬂ?odr’f‘in%% ddesd dagz&aéfe so as

was provi ded as coat I ng ng a side

9ake dmdardly yigibhgcwhen the stge gate gaLK WSk of the

in-meld 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 mobkile phone, surface 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 pachinko
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



seen fromthe surface of the in-nold decorated nol ded
article. 25 The in-nold decorated nol ded article thus

29 obtai ned had a transparent nol ded resin body of

thickness of 1.4 mm a cross-section thickness of the

side gate mark of 1.1 mm a ceBPing plate thickness

of 0.3 mm a cross- sectional inclination angle of the

side gate mark of 10, 5 the side gate nmark in an

elliptical shape, and a wdth of the side gate mark
ofaptEr®ermm tA frhomepatt €Y redn inhetlowabikng | ayechwasianges and
formed within 4.5 mfmfromthe end part of the nol ded

aroddlfe st iams tareoncedle thedst deo@at @smankludled siidthin the
gate mark of the 10 in-nold decorated nolded article

wasonel ceetheverebedm anwraitdmoaangkeindhebhn-tmd deppended
decorated nol ded article of the present invention can

be lutimd 2ed 55 wses dapd wdirg: tppesn. and | ower |ids

of a nobile phone, surface and exterior 15 conponents

of an electronic toy device, a panel equipped for an

i nput part of a rice cooker, interior and exterior

panel s for an autonobile, and an outer frane of a

pachi nko stand. By properly conbining the arbitrary

enbodi nents 20 of the aforenentioned various

enbodi nents, the effects possessed by the enbodi nents

can be produced.
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Al t hough the present invention has been fully

described in connection with 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 30 apparent télthose skilled in the

art. Such changes and nodifications are to be

understood as included within the scope of the

present invention as defined by the appended clains

unl ess they depart therefronCLBIMELAIMS 1. An in-nold
decorated nol ded article, conprising: a transparent

nol ded resin body (1) which is 5 flattened in a

t hi ckness direction of the nolded resin body and

i icl udes at Areast-melsi d:dacedd ejo latedMirchi &l &) d@mprising:
gate mark (2, 2a) is forned; a coating |ayer (3)

which is foraredrafsaatept suofiaee (d&di®f HNB (1) which is
transparent nol ded resin body (1), for 10 covering an

edge thamedfid he thaplslwdace adj@icentoft oHdiensided faeein body
(lc) of the nolded resin body with the side gate mark

(2nd2ahdlergwed ati neerdera forad e de gatee ik de gate
be seen fromthe top surface of the nolded resin body;

apdr& decorat)i ie lrayeded;4) which is fornmed on a 15

bott om surface (I b) of the nolded resin body (1). 2.

The in-mol ddegonpied molged anhiclieiads set FOFEBd on a top
surface (la) of the transparent meclded resin body (1), for
covering an edge part of the top surface adjacent to the
side face (1lc) 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 decorative layer (4) which 1is formed on a
bottom surface ({(lb) of the molded resin body (1).
2. The in-mecld decorated molded article as set forth
in c¢laim 1, wherein a thickness of the side gate mark (2,
2a) 1in the thickness of the molded resin body is (.4 mm or
mcre, 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-mold decorated molded article as set forth

in claim 1, wherein the coating layer (3) is formed on an

entire surface of the edge part of the top surface adjacent

to the side face (lc) on which the side gate mark (2, 2a)
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in claiml, wherein a thickness of the side gate mark

(2, 2a) in the thickness of the nolded resin body is

0.4 mor nore, and an angl e made between a

cross-section of the side 20 gate mark (2, 2a) and the

t hi ckness direction of the noldéd resin body is O to

60. 3. The in-nold decorated nolded article as set

forth in claim1, wherein the coating |layer (3) is

formed on an entire surface of the edge part of the

t op slodfres®. adj acent 25 to the side face (1c) on which

the side gate mark (2, 2a) 32 is forned. 4. The

i ol d decartet edch-+ml dediardri ol @ aso B@dd fofticlé nas set forth
claim1, wherein the coating layer (3) is forned to

haive claais di,h vtlangt thsidatface WMyeh [(3) is formed to have
approximately equal to 5 a size of the side gate mark

(2 v2ajrralang:d esideld atte Wwhildte i9-pbfobeetfal fdegual to
nol ded article as set forth in claiml1, wherein in a

Cr0ssi eQif athal Ok thie-d Mokness, iy estdop ©fe thede face.
side face and a perpendicul ar direction of the side

face of the 1l ded e MM mdheegoatdi NN dOys set forth

| ayer (3) covers the edge part of the top surface of
the: Jmdided jeshorbodyini B erdek Q-ttike %1%996\1&3 (Zhickness

2a) mark not to be seen fromthe top surface of the

melidedties] e hady SQd rfaécearhrﬁf‘gel %éﬁpé‘lﬁiﬁuf@f ®lirection of
which is made between a virtual (40) connecting

anenNds paet £(63a) Of EH@ %@1%%'%5&@%@»%“0%@ coating

side face (ic) to a | ower end
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
coating layer away from the side face (lc) to a lower end
{4a) 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 claim 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. A manufacturing method of an in-mold decorated
molded article comprising:

arranging a first decorative sheet (11) provided
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(4a) part of the side face, and the thickness

direction of the nolded resin body (1). 6. The

i n-nmol d decorated nolded article as set forth in

claim1l1l, wherein the nolded resin body (1) is a resin

20 panel provided with a display3screen part (50), and

the side gate mark (2, 2a) is forned adjacent to the

di splay screen part (50). 7. A manufacturing method

of an in-nold decorated nolded article conprising: 25
amriamgiarg dedbtst decorattvensheet 1GLEr pravi dedc33 boundary
wth at least a first transfer |ayer (35), at a

beurdaky, Deiweeryasi deagpt enfil9akpane Fospaeadiorg (17), in
molding (17) , in a first nold (15) of an injection

mal dr angt am-arRgi NP oFecend decidtdyemsh@etafd 2 rranging a
provided with at |east a 5 second transfer |ayer (35)

| Beo3RCOoRd-ARLE (16) seEcthe 12| gGtdwiMdW! i thor BtNgleast a
t he space for nolding (17) by closing of the first

”%'e@o&lﬁ)t%&@sf@ﬁ sgoard mdd (16); Lhepgaft®id (16) of the

injecting a nolding resin into the space for nolding

(18) 19 sthr aibgly .t he side gate (19a) to formthe
injection-nol ded article and at the same tine

integral ly hopdiing the fé;ﬁé&e %E%BELwﬁgshqet b4Dc1osing of

and second decor at’i ve sheet onto a surface of
I f r er ay
Bg)e anﬁg&éggon&% %@ Ehéayéeéréé(%% ﬂ&‘%& (16)8Y S hereafter

injecting a molding resin into the space for molding (17)
through the side gate (19a) to form the injection-molded
article and at the same time integrally bonding the first
decorative sheet (11) and second deccrative sheet (12) onto
a surface of the molded article so that the first transfer
layer (35) and the second transfer layer (36) are
transferred on the surface of the injection-molded article,
and

taking out the in-mocld decorated molded article
from the first mold (15) and the second mold (16), and
cutting the injected resin (19) formed by the side gate
(192a) in an angle of less than 60° to a thickness direction
of the injection-molded article to obtain the in-mold
decorated molded article.
8. The manufacturing method of the in-mold decorated
molded article as set <forth in claim 7, wherein the

injected resin is cut in an angle of approximate 0° to the



15 transferred on the surface of the injection-nolded
article, and taking out the in-nold decorated nol ded
article fromthe first nold (15) and the second nold
(16), and <cutting the injected resin (19) forned by
the side gate 20 (19a) in an angkle of less than 60 to
a thickness direction of the injection-nolded article
to obtain the in-nold decorated nolded article. 8.
The manufacturing nmethod of the in-nold decorated
milhdedkrardd clierast set doritde iintdat o mohds®i sart hele .
25 injected resin is cut in an angle of approximte 0
to the 34 thickness direction of the injection-nolded
article. 5



