DESCRI PTI ON Transfer Material, Surface Protecting Sheet, and Method for
Produci ng Mol ded Article Technical Field 5 The present invention
relates to a transfer material and surface protecting sheet which can
provi de a nolded article excellent in abrasion resistance and chemi cal

resi stance without causing crack in curved part of the nolded article, and
to a nethod for producing a nol ded articlle excellent in abrasion resistance
and chem cal resistance by using the sane. The present 10 i nventi on can
make possible not to remain fluidity and stickiness on a protecting printed

| ayer prior to irradiation wth an | ray, even in an inline
printing process. Prior Art As a ngiﬁ%g¥?U$?gpﬁﬁucing a nolded article
excel l ent in abrasign resi.stance and em cal. resi stapce, there are
conventionally a Mhéf elrnM/?ﬁecrHaiv g‘érrf:afce‘? ﬁ%ﬁ%@pgo fb?ﬁg'd provi di ng
a protecting printed | ayger,,co sed of ,an, actjive energy.r curable resin
conposi tion, on one rel &E%W\%ggfﬂﬁ %Jé’%%%‘%dﬂ&ﬁ#&‘ﬁ pg'ﬁé‘é@,/ and provi di ng
an additional |ayer such as a picture printed |ayer, an adhesive printed
Iayfr andfthe I:geigﬁh?Qﬂgggﬁbtechng pLiPte? Iaﬁeri i's 20I aghered on a
surface of a nolded article, and. the su rate sheet is released; or a

ot hod 8 1 whi ch & dDPIIESTHDMEION TGIARE i & Jaiet Somtepah o SUagP a
protecting printed | ayer conposed of an active energy rag_curable resin
conposi t i on Pretechng sheet whicaganprevidea moldediadigissexcallentinahirasignd

provi ding an additional |ayer such as a Ricture_printed | ayer, an adhesive

printed I aydesigiancesand chergical resistance witheuhrausing argek it suyedinast afdbet r at e

sheet, is adhered on the i )
molded article, and to a method for producing a molded article excellent in

abrasion resistance and chemical resistance by using the same. The present
10 invention can make possible not to remain fluidity and stickiness on a protecting
printed layer prior to irradiation with an active energy ray, even in an inline
printing process.
Prior Art
As a method for producing a molded article excellent in abrasion
15 resistance and chemical resistance, there are conventionally a method in which
a transfer material obtained by providing a protecting printed layer composed of
an active energy ray curable resin composition, on one releasing surface of a
substrate sheet, and providing an additional layer such as a picture printed layer,
an adhesive printed layer and the like, on the protecting printed layer, is
20 adhered on a surface of a molded article, and the substrate sheet is released;
or a method in which a surface protecting sheet obtained by providing a
protecting printed layer composed of an active energy ray curable resin
composition, on one no-releasing surface of a substrate sheet, and providing an
additional layer such as a picture printed layer, an adhesive printed layer and

25 the like, on the opposite surface of the substrate sheet, is adhered on the



2 surface of a nolded article, and the |ike. However, in the nmethod for
produci ng a nol ded article excellent in abrasion resistance and chem cal
resistance, if an active energy ray curable resin conposition of the sheet
material such as a transfer material and a 5 surface protecting sheet,
I's crosslinked and cured (pre-cured) by E%radiation Wi th an active energy
ray prior to use, cracks easily occur in protecting printed | ayer
situated curved part of the nolded article on adhering the sheet nmateri al
to the nolded article. On the other hand, if irradiation with an active

ener ray 1.S._pot ed | . cing a sheet material but is
condg%:/t edya:‘ﬁ c&aﬁ%s?‘(%&eg%ﬁ%’ gﬂ@(@?gh@?gr: aIg to the nol dedI arti gl eI
after-cure), occurgence of gr in . he protectin inted | ayer, can be
Crevent od. howsver HaREYaroi BeAdnR 1o Sroging s it i X IBRL ST nf e
| ayer prior to irradiation w an, acti ener. ray. ln general, .for
ol ot e or iaktasion et Al ShdlficR tasl el ifEn afla SRarly TSy BurabiS
ti I | ti-col, t i nt i hi h in Fig. 9

and the |i keesoqraBesiignhihe Sipat maighal sHohes A Janster matefal aIda A sheet
to be printed |s continuously, fed o from w ndi of f rt ,15,..then,,
first, p\f’ln t t'%"*qqes‘?roif’:'qﬂﬁgiuﬁi'&)éﬁrﬁ £er %ghfﬂ.'fﬁfﬁﬂ%vﬁs{](%r%ﬁa \RYriEragiation with par t
16, the sheet is_ passed between rotar | ate . cylinder 18 the surface on
whi ch i nk peamacg\fﬁ)gwsta rP{ﬁHPQf? Use-i%?%%ﬁﬁsﬂggcs%? ?ﬁF‘EgGﬁL%PG?qeﬂndfer 20

ich a i es pressur 0 e e cyl i nder , and the ink is transferre
on the gﬁeet'ai{& $'W§°Hmeﬁitﬁﬁﬂp Pfg‘ij'ﬁr"." ldgd atlicle onaghesingdhe shept material do

t hrough drying part 22 which conprises a steamdrum hot wi nd, cold w nd,
and/ or the’ IthRdneldedditi€lge printed | ayer. The sheet is then carried to the
next printing unit, and another printed layer is formed on the 25 sheet
in the same manner QR theothes hapd,ikircadiationwith gniactive @nergy rayrigédkbove
10 conducted in producing a sheet material but is conducted after adhesion of the
sheet material to the molded article (after-cure), occurrence of crack in the
protecting printed layer can be prevented, however, the following problems
occur in the protecting printed layer prior to irradiation with an active energy ray.
In general, for forming various printed layers continuously on a sheet,
16 a conventional multi-colour rotogravure printing machine as shown in Fig. 9 and
the like are used. Main flow in such a machine is as follows: A sheet to be
printed is continuously fed out from winding off part 15, then, first, in the first
printing unit of multi-colour rotogravure printing part 16, the sheet is passed
between rotary plate cylinder 18 the surface on which ink being supplied from
20 ink pan 19, and impression cylinder 20 which applies pressure to the plate
cylinder 18, and the ink is transferred on the sheet to form a printed layer. The
sheet subsequently is passed through drying part 22 which comprises a steam
drum, hot wind, cold wind, and/or the like to dry the printed layer. The sheet is

then carried to the next printing unit, and another printed layer is formed on the

25 sheet in the same manner as in the above-described printing unit. The above



3 described procedure is repeated several tinmes with optionally changi ng
the surface on which the printed layer is fornmed, and the sheet is wound up
at a winding up part 17 after all the printed layers are forned. In this
machi ne, tension of the sheet may be properly controlled at the | ocation of
guide rolls 21. 5 A printed Iaéer such as a picture printed

| ayer, adhesive printed |ayer, and the |iKe, generally loses fluidity and
stickiness when it passes through the drying part 22 of the printing units.
However, a protecting printed | ayer conposed of a conventional active

Such degr eo. SPSgied BRIBAGRTRISEELR ERT tnich b bplBfaly tiigifging™ '
heat i ng.t enpesdcs Snipibthe panBHiafkr 8o Brel\eist®ét & Voull bt
speed Of e AR AL oHBeaH 4 AR v 4 UGS RGBT L2
aryi ng.part 9 bl el tee? i g ROy Qoo o kRlon B alia ot 1 ne
case, o e0ar 9 2nluRRa BefBlSh e iblfe iy ARV RS g
oL 21" R i e BB RGeS Poch B e S
6, “and t he ARG BR o B FrBRGLERs: AP BRveR. s aro@bino Bliefaier er rea on
a substrate sheet y.be reversely transferred to the plate cylinder 18
whi ch forms EREPGPER S8 %VRPQWQF@Y? CRAFRYLAYLYsRRIRLrEaIn earepositien keeps i ke.
T o By SRS Ao B VoS o, e s S 3
10 above-described drying part 22 has a length as short as 2 m, and the heating
temperature thereof is low. Further reason is that the passing speed of the
sheet through the drying part 22 is fixed based on printing speed of the printed
layer, for example, a printing speed of 40 m/minute, and the period during which
the protecting printed layer is heated in the drying part 22 is as short as about 3
15 seconds.
As a result, in the case of preparing a transfer material, the ink for
forming a protecting printed layer once transferred on a substrate sheet may
move to a guide roll 21 of the printing machine, or the ink for forming a picture
printed layer, or for forming a adhesive printed layer and the like, may not be
20 successfully transferred on a protecting printed layer by plate cylinder 18, and
the ink for forming a protecting printed layer once transferred on a substrate
sheet may be reversely transferred to the plate cylinder 18 which forms the
picture printed layer, adhesive printed layer and the like. That is, what is called

back trap may occur.

25 In the case of preparing a surface protecting sheet, likewise, the ink for



4 formng a protecting printed | ayer once transferred on a substrate sheet
may nove to a guide roll 21 of the printing machine. Since a protecting
printed layer is provided on one surface of a substrate sheet having no
rel easing property and a picture printed |layer, an adhesive printed |ayer
and the like are provided 5 on the opppsite surface in this case, the
I-nk for formng a protecting printed |ayelf once transferred on a substrate
sheet may nove to a surface of the picture printed | ayer, adhesive printed
| ayer or the |ike when the surface protecting sheet is wound up at w ndi ng
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and sti cki ness, the& t he sheet was once wound up at winding up part 17. In

this case, tH€MBMeding speed can wi dely be 25 cont roI | ed dependi ng on
dryin ropert of rotecti i nt ed r. becaus
ying 8 perty 'Ilhere re espemn?d ing }s reqm%g for the protectmg printed layer

after formation of the protecting printed layer in production process of the sheet
material, in order to prevent occurrence of crack in the protecting printed layer
situated on curved part of a molded article, and in order to prevent remaining of
fluidity and stickiness on the protecting printed layer prior to irradiation with an
16 active energy ray, when the transfer material or the surface protecting sheet is
adhered to a molded article. For example, a printing system for use in a
protecting printed layer as shown in Fig. 10 have to be designed and
constructed. A sheet to be printed is continuously fed out from winding off part
15, then, first, ink is transferred onto a sheet to form a protecting printed layer at
20 rotogravure printing part 23 for a protecting printed layer, subsequently, the
protecting printed layer is dried with passing through drying part for a protecting
printed layer 24 which has a length of 10 to 30 m and can raise temperature up
to near 200°C until it loses fluidity and stickiness, then, the sheet was once
wound up at winding up part 17. In this case, the printing speed can widely be

25 controlled depending on drying property of the protecting printed layer because



5 the printing systemis independent of those for the other printed |ayers.
The resulting wound sheet is then set again on winding off part 15 of the
conventional rmulti-colour rotogravure printing nachine as shown in Fig. 9,
and an additional printed layer is forned. 5 However, the
transfer material and the surface protecthng sheet are produced by using
the especial drying step for the protectihg printed | ayer as descri bed
above, thus the sheet have to be once detached fromthe line after
formati on of the protecting printed |layer 2, and prior to formation of the
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of the | nVen;tariincigd layer. The procedure therefore becomes troublesome. Further, the
10 printing apparatus for forming the protecting printed layer have to be separately
designed and constructed in the case of producing the transfer material or the
surface protecting sheet. A cost for the apparatus is therefore required.
Moreover, a running cost becomes high since a plurality of app.aratuses are
necessary, by comparison with the case in which only a conventional multi-
15 colour rotogravure printing machine is used.

Therefore, the object of the present invention is to provide a transfer
material and a surface protecting sheet excellent in abrasion resistance and
chemical resistance which can remove the above-described problems, that is, _
can cause no crack in a protecting printed layer situated on curved part of a

20 molded article, and can prevent remaining of fluidity and stickiness in the
protecting printed layer prior to irradiation with an active energy ray even in an
inline printing process, and to provide a method for producing a molded article
excellent in abrasion resistance and chemical resistance by using the same.

of the

25 The present inventors have intensively studied to solve the above



25 The present inventors have intensively studied to solve the
above 6 descri bed problens, and found that the problens can be sol ved by
the follow ng constructions: A transfer material excellent in abrasion

resi stance and chem cal resistance which conprises a substrate sheet having
rel easi ng property, a 5 protecting pri@ted | ayer forned on a rel easing
surface of the substrate sheet, and at |east one additional printed |ayer
on the protecting printed |layer, wherein the protecting printed |ayer
consists of an active energy ray curable resin conposition which conprises

a reaction ﬁ%@%s@ﬁl@%@%n%@&ﬁﬂ%ﬁﬁ@ r@dTBTgtca‘hfbé é@%@%%%é‘?olﬁﬂﬂﬂ

g/ eq as an ngredi ent, e reaction product Dbel ng obt ar ned

by pol y-addi r having a (nmeth)acryl equival ent weight of from 100
to 300 g/ eq,%ﬂ%ﬁ%@%’? value of from 20 to 500, and a wei ght-average
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' ngredient, g‘g‘n‘%pgg{}gﬁ kwﬂi&gcgﬁpﬁgésd L\%eggttnoe}{ [grsotd'uct having an urethane bond
amount of from 6000 to 50000 g/eq as an effective ingredient, the reaction
10 product being obtained by poly-adding a polymer having a (meth)acryl
equivaleht weight of from 100 to 300 g/eq, a hydroxy! value of from 20 to 500, -
and a weight-average molecular weight of from 5000 to 50000, to a
polyfunctional isocyanate;
In the transfer material, the polymer may be a reaction product of poly-
15 addition reaction between glycidyl (meth)acrylate-based polymer, and «, 8 -
unsaturated monocarboxylic acid;
In the transfer material, the glycidyl (meth)acrylate-based polymer may
be a homopolymer of glycidyl (meth)acrylate, or a copolymer of glycidyl
(meth)acrylate and an «, 8 -unsaturated monomer having no carboxyl group;
20 In the transfer material, the substrate sheet may have a partial matting
layer on the surface thereof, the partial matting layer comprising an epoxide
resin, a melamine resin, the copolymer or the mixture thereof, as an effective
ingredient, and comprising an acidic catalyst.
A method for producing a molded article excellent in abrasion

25 resistance and chemical resistance comprising the steps of:



A method for producing a nolded article excellent in abrasion 25

resi stance and chem cal resistance conprising the steps of: 7 adheri ng
the protecting printed |ayer of the above described transfer material onto
a surface of a nolded article; releasing the substrate sheet; and
irradiating wth an active energy ray. 5 A nmet hod for producing
a mol ded article excellent in abrasion résistance and chenical resistance
conprising the steps of: placing the above described transfer naterial in a
nold with the protecting printed | ayer thereof facing inside; injecting a

the protecting pri Auaering Heroréttng difudf e RLEIERIS A sctBed T o e
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"ol casi ng pr oper { YOG ene P oheRh 3y or for med on & surface of ¢he
substrate sheet, and at.|east one.additional printed | ayer on the opposite
surface of the subgﬁﬁ?t@%‘ﬁg@@r’ MR SN PNEYpr ot ecti ng printed | ayer

consi sts of an active gener ray curable resin, co I tion whjch conprises
a reactd on productAHH9ﬁ?§ fgﬁp?ﬁi‘c'nﬁﬁcﬁgﬁaﬂlﬁlﬁjegﬁpﬁéﬁk '%ﬁ%fﬁﬁm 6000 to

50000 g/eq as_.an effective .ingredient, the. reaction prqoduct being obtained
by pol y- addir@$jstansg aneshamica &s!;?t?rFF@c‘PB’HEﬁ‘%}Fg@EﬁJ?WF t wei ght of from 100

to 300 g/eq, a hydroxyl vyalye of fro . .
greq y pla)é:}/ng t¥|e atbove descng]ed transfer material in a mold with the

protecting printed layer thereof facing inside;
injecting a resin into cavity for filling, molding and simultaneously
10 adhering the protecting printed layer of the transfer material to the surface of the
molded resin;
releasing the substrate sheet; and
irradiating with an active energy ray.
A surface protecting sheet excellent in abrasion resistance and
15 chemical resistance which comprises a substrate sheet having no releasing
property, a protecting printed layer formed on a surface of the substrate sheet,
and at least one additional printed layer on the opposite surface of the substrate
sheet, wherein the protecting printed layer consists of an active energy ray
curable resin composition which comprises a reaction product having an
20 urethane bond amount of from 6000 to 50000 g/eq as an effective ingredient,
the reaction product being obtained by poly-adding a polymer having a
(meth)acryl equivalent weight of from 100 to 300 g/eq, a hydroxy! value of from
20 to 500, and a weight-average molecular weight of from 5000 to 50000, to a
polyfunctional isocyanate.

25 In the surface protecting sheet, the polymer is a reaction product of



20 to 500, and a weight-average nol ecul ar wei ght of from 5000 to 50000, to
a pol yfunctional isocyanate. 25 In the surface protecting sheet,
the polymer is a reaction product of 8 poly-addition reaction between
glycidyl a (neth)acryl ate-based polyner, and [err], [err]-unsaturated
nmonocar boxylic acid. In the surface protecting sheet, the glycidyl

(met h) acryl at e- based pol yner is a honmopol®yner of glycidyl (neth)acrylate,
or a copolymer of glycidyl 5 (meth)acrylate and an [err], [err]
-unsat ur at ed nononmer having no carboxyl group. A nmethod for producing a
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placing the above described surface protecting sheet on the surface of
a molded article;
10 heating and softening the surface protecting sheet;
vacuum attracting the protecting sheet from the downward direction to
adhere the surface protecting sheet onto the surface of the molded article; and
irradiating with an active energy ray.
A method for producing a molded article excellent in abrasion
16 resistance and chemical resistance comprising the steps of:
placing the above déscribed surface protecting sheet in a mold with
the protecting printed layer thereof facing outside;
injecting a resin into cavity for filling, molding and simultaneously
adhering the surface protecting sheet to the surface of the molded resin; and
20 irradiating with an active energy ray.
escriptio D
Fig. 1 is a schematic sectional view which shows one example of the
transfer material acco_rding to the present invention.
Fig. 2 is a schematic sectional view which shows another example of

25 the transfer material according to the pre'sent invention.



Fig. 1 is a schematic sectional view which shows one exanple of the _
transfer material according to the present invention. Fig. 2 is a schematic
sectional view which shows anot her exanple of 25 the transfer material
according to the present invention. 9 Fig. 3 is a schematic view which
shows one exanple of a production process.for a nolded article excellent in
abrasi on resistance and chenical resistante using the transfer nateri al
according to the present invention. Fig. 4 is a schematic view which shows
anot her exanple of a 5 production process for a nolded article excellent
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Fig. 10 is %nsgnﬁﬂ?tic vi ew whi ch shows a printing apparatus for :
Fig. 5 is a schematic sectional view which shows one example of the
surface protecting sheet according to the present invention.
10 Fig. 6 is a schematic sectional view which shows another example of
the surface protecting sheet according to the present invention.
Fig. 7 is a schematic view which shows one example of a production
method for a molded article excellent in abrasion resistance and chemical
resistance according to the present invention. |
16 Fig. 8 is a schematic view which shows another example of a
production method for a molded article excellent in abrasion resistance and -
chemical resistance according to the present invention.
Fig. 9 is a schematic view which shows a general multi-colour
rotogravure printing apparatus.
20 Fig. 10 is a schematic view which shows a printing apparatus for
forming a protecting printed layer composed of a conventional active energy
curable resin composition so that fluidity and stickiness do not remain.
In the figures, 1 is a substrate sheet; 2 is a protecting printed layer; 3 is
a picture printed layer; 4 is an adhesive printed layer; 5 is a transfer layer; 6 is a

25 transfer material; 7 is a molded article; 8 is a heat resistant rubber-like



formng a protecting printed | ayer conposed of a conventional active energy
curabl e resin conposition so that fluidity and stickiness do not remain. In
-the figures, 1 is a substrate sheet; 2 is a protecting printed layer; 3 is
a picture printed layer; 4 is an adhesive printed layer; 5 is a transfer

| ayer; 6 is a 25 transfer material; qéis a nolded article; 8 is a heat
resi stant rubber-1ike 1 0 el astomer; Is a novable nold; 10 is a fixed
nold; 11 is a nolten resin; 12 is a surface protecting sheet; 13 is a
heater; 14 is vacuum suction; 15 is a winding off part; 16 is a
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an effective ingredignt. I s obtained by poly- adding a
pol ymer having a (Te&ts 1 tght of from 100 to 300 g/eq, a

hydr oxyl val ue of 20 500 aver.a ul al i ght of
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10 releasing property, protecting printed layer 2 formed on a releasing surface of

the substrate sheet, and an additional printed layer such as picture printed layer
3 and adhesive printed layer 4 on the protecting printed layer 2. The protecting
printed layer consists of an active energy ray curable resin composition which
comprises a reaction product having an urethane bond amount of from 6000 to

16 50000 g/eq as an effective ingredient. The reaction product is obtained by poly-
adding a polymer having a (meth)acryl equivalent weight of from 100 to 300
g/eq, a hydroxy! value of from 20 to 500, and a weight-average molecular
weight of from 5000 to 50000, to a polyfunctional isocyanate. The reaction
product is reacted prior to printing the protecting printed layer.

20 As the substrate sheet 1 having releasing property, there can be used
any material which is usually used as a substrate sheet of a transfer material,
such as a sheet of a polypropylene-based resin, polyethylene-based resin,
polyamide-based resin, polyester-based resin, polyacryl-based resin, polyvinyl
chloride-based resin or the like, a metal foil such as an aluminum foil, copper

25 foil or the like, a glassine paper, a coat paper, a cellulose-based sheet such as



20 As the substrate sheet 1 having releasing property, there can
be used any material which is usually used as a substrate sheet of a
transfer material, such as a sheet of a pol ypropyl ene-based resin,

pol yet hyl ene- based resin, polyan de-based resin, polyester-based resin,

pol yacryl - based resin, polyvinyl chlorid?-based resin or the like, a netal
foil such as an alum numfoil, copper 25 T %0il or the i ke, a gl assine
paper, a coat paper, a cellul ose-based sheet such as 11 cel | ophane or
the like, a conmposite of the above-described sheets, or the like. If the
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oy ol ant rEOMABE SB3EAE SHEEL s ATGIeRg e oy Sy PopmEa S henthal

rel easi ng agent, nel am'qrtls resi n-based rel easing agent, silicone resin- 15
based r el eas$Wipe@ithe subshatehealdi and ke resulling:sheg) materal mayibeyl ose
derivative-based rel easi ng agent ,. urea resin-based rel easi hg agent,

pol yol ef i n re@plyedasthesgubstiateshaat havingrelgasing propeity: cThagleasiaglayerand

conposi te- based rel easi ng agent conpgosed of them can be used. As a nethod
for is released from the transfer layer 5 together with the substrate sheet 1 when

10 the substrate sheet 1 is released after transfer, or after mold and simultaneous
transfer.

As a raw material of the releasing layer, an epoxy resin-based
releasing agent, epoxymelamine resin-based releasing agent, aminoalkyd resin-
based releasing agent, melamine resin-based releasing agent, silicone resin-

16 based releasing agent, fluorine resin-based releasing agent, cellulose
derivative-based releasing agent, urea resin-based releasing agent, polyolefin
resin-based releasing agent, paraffin-based releasing agent and composite-
based releasing agent composed of them can be used. As a method for
forming the releasing layer, wide variety of printing methods or coating methods

20 may be employed.

A surface of the substrate sheet 1 may be finished as a mat surface.
For example, a surface of the substrate sheet 1 may be embossed, or a
releasing layer on the substrate sheet 1 may contain fine powder such as
calcium carbonate, silica, zinc oxide, magnesium carbonate, polyethylene wax,

25 glass beads. When the resulting substrate sheet is used and released after



formng the releasing |layer, wde variety of printing nethods or coating
nmet hods 20 may be enpl oyed. A surface of the substrate sheet 1 may be
_finished as a mat surface. For exanple, a surface of the substrate sheet 1
may be enbossed, or a releasing |ayer on the substrate sheet 1 may contain
fine powder such as cal ci um carbonat e, blica, zi nc oxi de, nagnesi um

-car bonat e, pol yet hyl ene wax, 25 gl ass™beads. Wien the resulting
substrate sheet is used and rel eased after 1 2 transfer material 6 is
adhered onto nolded article 7, small roughness forned on the rel easing

e o e e e e
L?%/?LI Lrog?{?%ﬁlgfgﬁ I ayerb% oge‘?lﬁl?r w'?’% qaheg;ub'@r apgcs‘heet 1, a nol ded
crticle partlally el o Rl HA0E Yl WA el Butici he O
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and an adai SHERAAERIEEAG BTERCSutdngy bedaigingel If et SIpRD e Conpoced
of an actl Vgarﬁgler%gﬁinrga\gyer, the materials described for forming the releasing layer

10 optionally mixed with above-described fine powder may be employed. The

partial matting layer may be formed by using wide variety of printing methods.

The partial matting layer preferably comprises an epoxide resin, a
melamine resin, the copolymer or the mixture thereof as a main component,
and an acidic catalyst such as paratoluenesulfonic acid. Such a material dries

15 easily, and the partial matting layer may be formed by inline printing process
together with a protecting printed layer and an additional printed layer.

The protecting printed layer 2 is composed of an active energy ray
curable resin composition. It is the layer for protecting molded article 7, and
picture printed layer 3 against a chemical or abrasion after irradiation with an -

20 active energy ray. A polymer employed for preparing the protecting printed
layer 2 in the present invention has a specific compounding in order to achieve
the required chemical and physical properties. That is, the polymer used for the
protecting printed layer 2 has (meth)acrylic equivalent weight from 100 to 300
gleq, preferably from 150 to 300 g/eq, in view of curing property on irradiation

25 with an active energy ray. When the (meth)acrylic equivalent weight is more



curable resin conposition. It is the layer for protecting nolded article 7,
and picture printed |l ayer 3 against a chem cal or abrasion after
irradiation with an 20 active energy ray. A polyner enployed for
preparing the protecting printed layer 2 in the present invention has a
specific conmpounding in order to achieve fge requi red chem cal and physi cal
properties. That is, the polynmer used for'the protecting printed |ayer 2
has (meth)acrylic equival ent weight from 100 to 300 g/eq, preferably from
150 to 300 g/eq, in view of curing property on irradiation 25 with an

active energy.r e he.. h rylic equival ent, wej.ght S nore 13
t han 300 g/ eﬁ?a’ﬁ%%\é?%ﬁ; a&’é%‘éﬁé}%%tgﬁf‘% @h%r ”%%qq Whh \ﬂct'ﬂe SPETAYS R R gy ray
is insufficient . .and th ol yyrer havin th)acrylic,equival.ent weight
of less t han'%’g‘cﬂﬁ&qapé “8% p%ﬁymrg\atvgwﬁg?@%@pﬁé c HB’aW@ it qr};ﬁ?e of
the polyner s f 0 10,500 ef er abl om 100 to 300, .Jn view qf
reactivity whqp Jm@]géq 1S CB%PW ﬁb?i%ﬂe&sé@?%gf@(yﬁjé@@etqdé? RQLW“W%n t he
hydr oxyl val ye ig.less.than 2 eactjvi t .t h. t he pol yf.uncti gnal
i socyanat e bgr@Hhég to Eégf 'Prieg‘?réﬁ{x {r%'ﬁd"td%@ M‘n vieysef '}%ﬁ“f? 'Y\‘g’ WB‘@?@% of the
protecting printed |ayer 2 of the transfer terial 6 prior tq irradiation
with anacti pelvilmwgf'§9°¥%nqt%w.se¢ﬁ%9%t%s&e, 'bﬁih‘lé’ﬁ‘g‘w yakiers less thanvent
resi stance i s_poor., Furhﬂeé, tBiﬂﬂgijEI havi ng a hydraoxyl 10 val ue of
over 500 is dPffaachvity wgniae potyiinatighalisecyanajfbesormesdasyfficient,aad thei ght
of the polyner is from 5000 to 50000, preferably from 8000 to 40000. \Wen.
the wei ght - aheAheOsaINKRG Aggresdhe riptecting pontaddayers? pbthe ransfesmaterial
stickiness remains on the protecting printed |ayer 2 of the transfer
material 6 pPikstorte iradialionwithanastiyesnasgy raxisdawy ghherefore, stigkinesssol vent
resistance is poor. Further, when over 50000, viscosity of the resin
becones t oo FeMAINSLHIEENt yesigtanse tspper. t furdher; the pelymes bemibg gbysroxyl
10 value of over 500 is difficult to be obtained.
The weight-average molecular weight of the polymer is from 5000 to
50000, preferably from 8000 to 40000. When the weight-average molecular
weight of the polymer is less than 5000, stickiness remains on the protecting
printed layer 2 of the transfer material 6 prior to irradiation with an active energy
15 ray or solvent resistance is poor. Further, when over 50000, viscosity of the
resin becomes too high, and applying workability of the ink becomes poor.
The production method of the polymer is not particularly restricted, and
conventionally known methods can be employed. For example, there are a
method [1] in which a (meth)acryloyl group is introduced into a part of side
20 chains of a polymer having a hydroxyl group, a method [2] in whichan «, 8 -
unsaturated monomer having a hydroxyl is subjected to a condensation reaction
with a copolymer having a carboxylic group, a method [3] in whichana, 8 -
unsaturated monomer having an epoxy group is subjected to an addition

reaction with a copolymer having a carboxylic group, and a method [4] in which

25 an «, B -unsaturated carboxylic acid is reacted with a polymer having an epoxy



The production nethod of the polyner is not particularly restricted, and
conventional ly known net hods can be enpl oyed. For exanple, there are a
method [1] in which a (meth)acryloyl group is introduced into a part of
side 20 chains of a polynmer having a hydroxyl group, a nethod [2] in
which an [err], [err] - unsaturated nonoprer having a hydroxyl is subjected
to a condensation reaction with a copol yher having a carboxylic group, a
method [3] in which [err],[err]- unsaturated nononmer having an epoxy group
IS subjected to an addition reaction with a copolynmer having a carboxylic
group, and 2*8§ﬁhod [4] in which 25 an a, [err] -unsaturated carboxylic
acid is rea w th a pol ynmer having an epoxy 14 group The production

e
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(meth)acrylate and an «, B -unsaturated monomer having no carboxyl group.
10 As this o, B -unsaturated monomer having no carboxy! group, various
(meth)acrylates, styrene, vinyl acetate, acfy!onitrile and the like can be
exemplified. If an a, B -unsaturated monomer having carboxyl group is used,
crosslinkage is formed on the copolymerization reaction with glycidyl
(meth)acrylate, increasing in viscosity and gelling are caused, and therefore it is
15 not preferable.
When the polymer is prepared according to the process [1] to [4], it is
necessary to appropriately set conditions such as the kind of the monomer used,
the kind of the polymer and the amounts used thereof, so as to suffice the -
above-described numerical value restriction ranges regarding to the polymer.
20 Such procedure is known to those skilled in the art.
As the polyfunctional isocyanate to be employed for preparing an
active energy ray curable resin composition in the present invention, is not
limited to, and known various isocyanates can be used. For example,

isophorone diisocyanate, xylylene diisocyanate, hydrogenated xylylene

25 diisocyanate, tolylene diisocyanate, diphenylmethane diisocyanate, 1,6-hexane



When the polyner is prepared according to the process [1] to [4], it is
necessary to appropriately set conditions such as the kind of the nononer
-used, the kind of the polymer and the anounts used thereof, so as to
suffice the above-described nunerical value restriction ranges regarding to
t he polyner. 20 Such procedure is knq to those skilled in the art. As
t he pol yfunctional isocyanate to be enplgged for preparing an active energy
ray curable resin conposition in the present’ invention, is not limted to,
and known various isocyanates can be used. For exanple, isophorone
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10 contained in the polymer is reacted with an isocyanate group of the
polyfunctional isocyanate to form a slightly crosslinked compound, which has
the above-described properties.
The reaction ratio of the polymer to the polyfunctional isocyanate have
to be determined so that the urethane bond amount of the reaction product
15 obtained by the poly-addition reaction becomes 6000 to 50000 g/eq, preferably
8000 to 30000 g/eq. If the urethane bond amount is less than 6000 g/eq,
crosslinkage proceeds to much during the poly-addition reaction, the reaction
product becomes gel, and the resuiting varnish becomes heterogeneous.
Whereas, the urethane bond amount is more than 50000 g/eq, crosslinkage
20 becomes insufficient, stickiness remains, and solvent resistance becomes poor.
Thereby, it becomes difficult to obtain transfer material 6 according to an inline
printing process by using the conventional multi-colour rotogravure printing
apparatus. _
The present invention is characterized in that the protecting printed

25 layer 2 is provided from a resin composition which is composed of an active



8000 to 30000 g/eq. If the urethane bond amount is | ess than 6000 g/ eq,
crosslinkage proceeds to nuch during-the poly-addition reaction, the
reaction product becones gel, and the resulting varni sh becones

het er ogeneous. \Wereas, the urethane bond anmount is nore than 50000 g/eq,
crosslinkage 20 becones insufficient,1étickiness remai ns, and sol vent
resi stance becones poor. Thereby, it becofes difficult to obtain transfer
material 6 according to an inline printing process by using the
conventional rmnulti-colour rotogravure printing apparatus. The present

venti on, | Sni Agi kB ol doifodit B ARSI MHCIch Hoditof ol 2 ! °
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composi tion p%ﬂ?eldo gr?éj d;igcri atcggrding to the procedure which is same as that for the other
10 printed layers by the process of inline printing procedure such as a conventional
multi-colour rotogravure printing apparatus, to produce a transfer material, or a
surface protecting sheet excellent in abrasion resistance and chemical
resistance.
The active energy ray curable resin composition employed for the
15 protecting printed layer 2 of the present invention comprises an ethylenically
unsaturated group. When the active energy ray curable resin composition is
exposed to an active energy ray after transfer, the ethylenically unsaturated
group is polymerized, and the active energy ray curable resin composition is
crosslinked.
20 The active energy ray curable resin composition used for the
protecting printed layer 2 may optionally contain a component such as a
reactive diluting monomer, a solvent and a coloring agent, in addition to the
reaction product obtained by polyaddition of the polymer and the polyfunctional

isocyanate. When an electron beam is used in active energy ray irradiation,

25 sufficient crosslinking and curing can be obtained without using a



15 protecting printed | ayer 2 of the present invention conprises an
ethylenically unsaturated group. When the active energy ray curable resin
conposition is exposed to an active energy ray after transfer, the
ethylenically unsaturated group is polynerized, and the active energy ray
curabl e resin conposition is crosslinke 20 The active energy
ray curable resin conposition used for the protecting printed |ayer 2 may
optionally contain a conponent such as a reactive diluting nononer, a
solvent and a coloring agent, in addition to the reaction product obtained
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10 wax such as polyethylene wax, paraffin wax, synthesized wax and montan wax,
and a synthetic resin such as a silicone-based resin and a fluorine-based resin
can be employed. The lubricant is contained in an amount of from 0.5 to 15%
by weight, preferably from 1 to 6% by weight. When the amount of the lubricant
is less than 0.5% by weight, the effects of prevention of blocking and resistance
16 to rubbing and scratching become poor. When more than 15% by weight,
transparency of the protecting printed layer 2 becomes extremely poor.
Furthermore, the active energy ray curable resin composition used for
the protecting printed layer 2 may contain an ultraviolet absorber in order to
improve light resistance. Although various ultraviolet absorbers can be used,

20 especially, hydroxyphenylbenzotriazole represented by the formula:
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is less than 0.5% by weight, the effects of prevention of bl ocking and

resi stance 15 to rubbi ng and scratchi ng beconme poor. Wen nore than 15%
by wei ght, transparency of the protecting printed |ayer 2 becones extrenely
poor. Furthernore, the active energy ray curable resin conmposition used for
the protecting printed |layer 2 may contaifigan ultraviol et absorber in order
to inprove |ight resistance. Although various ultraviolet absorbers can be
used, 20 especi al Iy, hydroxyphenyl benzotri azol e represented by the

f or mul a: [er;]d[err] 18 hydroxyphenyl -S-triazine represented by the
formul a: [ er hydrokgphenybSutridz(rdebte he formula: [err] the
formula: [ERR] are preferably enplgﬁﬁg§33&gﬁggﬂﬂﬁ"'onpounds are used as the
ul travi ol et absorber, ultraviol et-absorbing property (light resistance) of
the protecting 10 printed layer 2 is better than that achi eved when the
ot her ultraviolet absorbers 1 CHzel-mﬂﬁet;Wd;gﬁ yl traviol et absorbers
of the foregoing formul ae al so haye gdod conpatiBilit§ with the active
energy ray curable resin conposj , QHley

)

OH

the compound (MBEP) represented by the formula:

_N OH OH N
S 'N N' _
N @ N
CH,CH,OH CH,CH,0H

5 and 2-(2'-hydroxy-5'-methacryloxyethylphenyl)-2H-benzotriazole represented by

the formula:

OH
=N,
~ 'N
" nre

CH,CH,0C C=CH,

are preferably employed. When such compounds are used as the ultraviolet

absorber, ultraviolet-absorbing property (light resistance) of the protecting

10 printed layer 2 is better than that achieved when the other ultraviolet absorbers



can be contained in a | arge anount while maintaining abrasion resistance
and transparency of the protecting printed |ayer 2. 5 The
picture-printed layer 3 is a |ayer for decorating a surface of the nol ded
article 7. As a materials of the picture-printed | ayer 3, a coloring ink
whi ch contains a resin, for exanple, a yvi nyl -based resin, a

pol yam de-based resin, a polyester-based Yesin, a polyacryl-based resin, a
pol yur et hane- based resin, a polyvinyl acetal -based resin, a

pol yest er ur et hane- based resin, a 10 cellul ose ester-based resin and an
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10 cellulose ester-based resin and an alkyd resin as a binder, and pigment or dye
having a suitable color as a coloring agent may be used.
The adhesive printed layer 4 is a layer for adhering the foregoing
respective layers to a surface of the molded article 7. As the adhesive printed
layer 4, a heat-sensitive or pressure-sensitive resin suitable for the material of
16 the molded article 7 is appropriately used. For example, when the material of
the molded article 7 is a polyacryl-based resin, a resin such as a polyacryl-
based resin may preferably be used. Further, when the material of the molded
article 7 is a polyphenylene oxide-polystyrene-based resin, a polycarbonate-
based resin, a'styrene-based copolymer resin or a polystyrene-based blended
20 resin, the resin which has affinity with the above-listed resins, such as a
polyacryl-based resin, a polystyrene-based resin and a polyamide-based resin
may be employed. Furthermore, the material of the molded article 7 is a
polypropylene resin, a resin such as a chlorinated polyolefin resin, a chlorinated
ethylene-vinyl acetate copolymer resin, a cycled rubber and cumarone-indene

25 resin can be used.



enbodi nents. For exanple, when transfer material 6 which ains only at
surface protection, and background patterns or transparency of nol ded
article 7 is intended to use, it is possible that protecting printed | ayer
2 and thereafter 5 adhesive printed |layer 4 are forned on substrate
sheet 1 as described above, and picthee%?Hnted |l ayer 3 is omtted from
transfer layer 5 as shown in Fig. 2. An chor | ayer may be provided

bet ween the respective layers which constitute transfer |ayer 5. The anchor
| ayer is a resin layer for enhancing adhesi veness between the respective
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kg/nl ERR] adh%%iveness between the respective layers which constitutes the transfer layer
10 5, or for protecting molded article 7 or picture-printed layer 3 from chemicals.
For example, a two-pack curable urethane resin, a melamine-based or an
epoxy-based thermocurable resin and a thermoplastic resin such as a vinyl
chloride copolymer resin can be used.
A method for producing a molded article of the present invention
16 excellent in abrasion resistance and chemical resistance by using the transfer
material 6 which has the above described layer-constitution will be described
below.
First, as shown in Fig. 3, transfer material 6 is placed on molded article
7 with adhesive printed layer 4 thereof facing the molded article (below). By
20 using a transferring machine such as a roll transferring machine equipped with
heat resistant rubber-like elastomer 8, for example silicone rubber, and an up-
down transferring machine, heat and/or pressure is applied to transfer material
6 from the side of the substrate sheet 1 through heat resistant rubber-like

elastomer 8 at the conditions of a temperature of from about 80 to about 260°C

25 and a pressure of from about 50 to about 200 kg/m?.



According to the procedure, adhesive printed layer 4 is adhered to a
surface of nolded article 7. Then, substrate sheet 1 is pulled after
cooling, peeling occurs in the boundary surface between substrate sheet 1
and protecting printed layer 2. In the case of a releasing layer is

provi ded on 5 substrate sheet 1, mheg%fubstrate sheet 1 is pulled,
peeling occurs in the boundary surface ween the rel easing |ayer and
protecting printed layer 2. Finally, an active energy ray is irradiated to
crosslink and cure protecting printed layer 2 transferred to nolded article
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sul fi de-based resin, Iene oxi de- based resin acrylate
resin, a poley‘éf%ﬁay rﬁ?ﬂ er&é/gldh'c ed %‘-WPr%h%ét%%f ppellggzsy’bstrafq ﬁﬁ/ &l Teryst al
polyester resin and a al lyl -based resin. Furthe a conposite

10 As the a ive energy ray, an electron beam an ultraviolet ray, a y -ray

and the like can be used. The irradiation condition may be determined
according to the kind of the active energy ray curable resin composition.
Regarding the molded article 7, though the material thereof is not

limited to, there can be exemplified in particular a resin molded article, an

15 woody article and a composite article thereof. Examples of the resin include a
general-purpose resin such as a polystyrene-based resin, a polyolefin-based
resin, ABS resin, AS resin, AN resin. There can be also used a general-
purpose engineering resin such as a polyphenylene oxide-polystyrene-based
resin, a polycarbonate-based resin, a polyacetal-based resin, an acryl-based

20 resin, a polycarbonate modified polyphenylene ether resin, a polyethylene
terephthalate resin, a polybutylene terephthalate resin and an ultra high
molecular weight polyethylene resin, and a super engineering resin such as a
polysuifone resin, a polyphenylene sulfide-based resin, a polyphenylene oxide-
based resin, a polyacrylate resin, a polyether imide resin, a polyimide resin, a

25 liquid crystal polyester resin and a polyallyl-based resin. Further, a composite



22 resin containing a reinforcing material such as a glass fiber and an
inorganic filler can also be used. Next, a nethod for providing abrasion
resi stance and chem cal resistance to a surface of resin nolded article 7

by a sinultaneous nol ding and 5 transferring nethod utilizing injection
nmol di ng, using the above descri bed trans%zr material 6, as shown in Fig. 4,
w Il be described. First, transfer mater 6 is fed into a nold conprising

novable nold 9 and fixed nold 10 with the transfer layer 5 facing the
inside, in other words, with substrate sheet 1 contacting with fixed nold

10. After clasgi ; i i bS Al U i the nold
t hrough a ga@é’%o@?@é’?#gelmgﬁﬁgn %r’;eflgpg%oéf quﬁﬁgﬁérlﬁ)ﬁ arz’ihdéﬁ ér%l."éed
article 7 i lAH! t aneously transfer material 6 is adhered to
its surface?ﬁ"k?ltbgﬁ%é%d(; ??ljggy'esi n nolded article 7, the nold is opened and
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10 into the mold throuéh a gate provided in movable mold 9 to fill the mold, and
molded article 7 is formed and simultaneously transfer material 6 is adhered to
its surface. After cooling resin molded article 7, the mold is opened and resin
molded article 7 is taken out. Finally, substrate sheet 1 is peeled off, and then
protecting printed layer 2 is crosslinked and cured by irradiation with an active
15 energy ray. Otherwise, substrate sheet 1 may be peeled off after irradiation
with an active energy ray.
As another embodiment of the present invention, there is another
method in which a molded article excellent in abrasion resistance and chemical
resistance is produced using surface protecting sheet 12. In this method, as
20 shown in Fig. 5, surface protecting sheet 12 comprising substrate sheet 1
having no releasing property, protecting printed layer 2 provided on one surface
of the substrate sheet and another printed layer, such as picture-printed layer 3
‘or adhesive printed layer 4, provided on the opposite surface of the substrate
sheet is used. Surface protecting sheet 12 is produced using the same

25 procedure and material as transfer material 6 except that a material having no



23 rel easing property is used as substrate sheet 1 and neither
picture-printed | ayer 3 nor adhesive printed layer 4 is fornmed on
protecting printed layer 2. As substrate sheet 1 having no rel easing
property, a sheet of resin, such as all acryl-based resin, a

pol ycar bonat e- based resin, a vinyl chlorgge-based resin, an 5

ur et hane- based resin and a pol yester-bas resin, can be used. Wen surface
protecting sheet 12 ains only at surface protection, or when background
patterns or transparency of nol ded article 7 is intended to use, the
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A method for providing abrasion resistance and chemical resistance to
a surface of molded article 7 using surface protecting sheet 12 excellent in
abrasion resistance and chemical resistance as shown in Fig. 7, will be
described below. First, surface protecting sheet 12 is placed on a surface of
16 molded article 7 with adhesive printed layer 4 facing downward. Then, after
heating and softening substrate sheet 1 using heater 13 or the like, vacuum
suction 14 is conducted from the downward direction. By this procedure,
adhesive printed layer 4 is adhered to a surface of the molded article 7. Finally,
protecting printed layer 2 is crosslinked and cured by irradiating with an active
20 energy ray. Otherwise, substrate sheet 1 may be applied preésure from the
upper side while being subjected to vacuum-suction 14 from the downward
direction. Pressure to surface protecting sheet 12 can be applied directly or via
a flexible sheet using a liquid or the like.

Furthermore, using surface protecting sheet 12 excellent in abrasion

25 resistance and chemical resistance, a surface of resin molded article 7 can be



24 provided abrasion resistance and chem cal resistance by utilizing a

met hod in which nolding by injection nolding and printing are

simul taneously perforned (that is, insert nolding nethod), as shown in Fig.
8. First, surface protecting sheet 12 is fed into the nold conprising
novable nmold 9 and fixed nold 10 5 m@%%e protecting printed |ayer 2
being in contact with fixed nold 10. Af closing the nold, nolten resin
11 is injected into the nold through a gate provided in novable nold 9 to
fill the nold, and nolded article 7 is formed and sinultaneously surface
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cooling the molded article 7, the mold is opened and resin molded article 7 is

10 taken out. Finally, protecting printed layer 2 is crosslinked and cured by
irradiating with an active energy ray.
Examples
The present invention will be further specifically described by the
following examples and comparative examples, however, the present invention
16 is not restricted to them. In the examples, all "parts" and "%" are by weight.
Example 1
A polyester resin film having thickness of 38 u m was used as a
substrate sheet. A releasing layer composed of a melamine resin-based
releasing agent, a protecting printed layer produced by compounding 5 parts of
20 a photopolymerization initiator (trade name: Irgacure 184, manufacture by
Chiba-Geigy Co.,Ltd.) based on 200 parts (solid content: 100 parts) of varnish A
described below, a picture printed layer using acyl-based ink, and an adhesive
printed layer composed of an acrylic resin were formed on one surface of the
substrate sheet by using a gravure printing method.

25 The varnish A was obtained in the following method. First, into a



25 reacting apparatus equipped with a stirring apparatus, cooling tube,
droppi ng funnel and nitrogen introduci ng tube were charged 250 parts of
glycidyl nmethacrylate (hereinafter, referred to as GW), 1.3 parts of

| auryl nercaptan, 1000 parts of butyl acetate and 7.5 parts of

2.2' -azobi si sobutyronitrile 5 (hereinggter, referred to as AIBN), and
they were heated until the tenperature ifi“the content rose to about

90[ err] C under nitrogen flow over 1 hour and kept at this tenperature for 1
hour. Then, a m xture conposed of 750 parts of GVA, 225 parts of nethyl
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this was ad(ie?d rret@l et_ﬂﬁl ketone until the nonvolatile content reached to
rReretiee frakhoy

50% The pol m the varni sh obtained had an acryl equival ent
wei ght of 214 g/ eq,

“weight (in terns ofThfeﬂyh%%@%é C\égléjoesﬁafoj%ﬁan&ﬁvféwi -%eé%&eoé@'éﬁg’ﬂ \6/:/;3
added 15. 1 pr%g{hsac?;la{éy re? remg ér?gefé}/rleﬁltg na% MMA), 3.7 parts of lauryl mercaptan
10 and 22.5 parts of AIBN was dropped from a dropping funnel into the reacting
apparatus over about 2 hours under nitrogen flow, and kept at the temperature
for 3 hours. To this was added 10 parts of AIBN and the mixture was kept at
the temperature for 1 hour. Then, the mixture was heated up to 120°C, and
kept at the temperature for 2 hours. After cooling to 60°C, the nitrogen
15 introducing tube was changed to an air introducing tube, and 507 parts of
acrylic acid (hereinafter, referred to as AA), 2.0 parts of methoquinone and 5.4
parts of triphenylphosphine were charged and mixed, then, the mixture was
heated to 110°C under air bubbling. The mixture was kept at the same
temperature for 8 hours, then, 1.4 parts of methoquinone was charged. The
20 mixture was cooled, and to this was added methyl ethyl ketone until the
nonvolatile content reached to 50%. The polymer contained in the varnish
obtained had an acryl equivalent weight of 214 g/eq, a hydroxyl value of 262
and weight-average molecular weight (in terms of styrene by GPC) of 20000.

Further, to this system was added 15.1 parts of hydrogenated xylylene

25 diisocyanate (trade name: Takenate 600, manufactured by Takeda Chemical



25 di i socyanate (trade name: Takenate 600, manufactured by Takeda

Chem cal 26 I ndustries, Ltd.) and 15.1 parts by nmethyl ethyl ketone, and
the mxture was kept at 80[err]C for 2 hours for poly-addition reaction, to
obtain varnish A The urethane bond anmount in this reaction product
corresponded to 9677 g/eq. This transfer, terial was adhered to a surface
of a nolded article by 5 using an in t nol di ng net hod, then, the
substrate sheet was peeled, and ultraviolet ray was irradiated to
conpletely cure the protecting printed |ayer. The nol ding conditions
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material of the molded article was an polycarbonate resin, and it was molded

10 into a tray-shaped article having a longitudinal length of 95 mm, a transverse
length of 65 mm, a rising edge height of 4.5 mm and R at the corner part of 2.5
mm. lrradiation conditions included 120 W/cm, one lamp, a lamp height of 10
cm and an irradiation time of 6 seconds.
Example 2
15 The same procedure was conducted as in Example 1 except that
varnish B was used instead of the varnish A of Example 1. The vamish B was
prepared by using 15.1 parts of 1,6-hexane diisocyanate trimer (trade name:
Coronate HX, manufactured by Nippon Polyurethane Industries K K.) instead of
15.1 parts of hydrogenated xylylene diisocyanate of Example 1.
20 Example 3
The same procedure was conducted as in Example 1 except that a
partial matting layer was formed between the releasing layer and the protecting
printed layer by using a methyl ethyl ketone solution of an epoxy-melamine
resin containing silica particles and 5% paratoluenesulfonic acid as an acidic

25 catalyst, according to the inline printing procedure in the same manner as in the
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resin containing silica particles and 5% par at ol uenesul fonic acid as an
acidic 25 catal yst, according to the inline printing procedure in the
sanme manner as in the 27 protecting printed | ayer. Conparative Exanple 1
The sane procedure was conducted as in Exanple 1 except that the varnish
prior to conducting poly-addition reacti?Z wi th hydrogenated xylylene 5

di i socyanate was used. Conparative Exanp 2 The sanme procedure was
conducted as in Exanple 1 except that 30.1 parts of hydrogenated xylyl ene
di i socyanate was used instead of 15.1 parts of Exanple 1. The urethane bond
amount in t t inthis case was 10 calcul ated, and it
correspondsq?°&§ﬂgépﬁ? I%gegluatlon of - Perf ormance Performance for i nline
property, chem cal 6%% ExaL§%§§'°n resi stance, and cracking or not,

al all
wer e eval uated regarding s in exarrpl es 1, 2, and conparative
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Comparative Example 2

The same procedure was conducted as in Example 1 except that 30.1

parts of hydrogenated xylylene diisocyanate was used instead of 15.1 parts of
Example 1. The urethane bond amount in the reaction product in this case was
10 calculated, and it corresponds to 4902 g/eq.
of Perfo c
Performance for infine property, chemical resistance, abrasion
resistance, and cracking or not, were evaluated regarding the'products in
examples 1, 2, and comparative examples 1, 2 (Table 1).
15 The inline property was evaluated in terms of
O: excellent or
X: poor,
judged by whether the printed layer is dried or not on finger touch prior to
printing the next layer, and whether the next layer causes back trap or not, and
20 the like.
The chemical resistance was evaluated in terms of
O: no change or
X: change,
judged by visual inspection of the surface after reciprocal abrading for 50 times

25 run, by using a gauze impregnated with methanol.



X: ch:';mge, judged by visual inspection of the surface after reciprocal
abrading for 50 tinmes 25 run, by using a gauze inpregnated with

met hanol . 28 The abrasion resistance was evaluated in terns of O
excel l ent or x: poor, judged by visual inspection of the surface after
reci procal abrading for 200 tinmes 5

:#@ at 2 reciprocation/second and a
hovenent distance of 2 cm by using 1 c quare #000 steel wool | oaded 100
g, or 300 g. The cracking or not was evaluated in terns of O no cracking
or X cracking, 10 judged by visual inspection of curved surface of a

nol ded article. Ta‘?h&aﬁr%é?&j\ Pé‘SiSth}é@S‘}gs.céuﬂlbatgé‘m ?érh%rbfr esi stance

Cracking property resistance or not Exanple 1 (@)
O O . O Exanmpl e 2 O O O
0 0 c ix. O Sheelleptor o) 0 o) O C. Ex.

2 Cannot - 0 - eval uated The fol |l ow ng

are evident fromtRe 8v%rl’uati-on results of Table 1. The transfer materials
o el e ity e AR B 6 Bk b EediBNEa S5IRRRTH: Shothast ve

5 run at 2 reciprocation/second and a movement distance of 2 cm, by using 1 cm

square #000 steel wool loaded 100 g, or 300 g.
The cracking or not was evaluated in terms of
O: no cracking or
X: cracking,

10 judged by visual inspection of curved surface of a molded article.

Table 1
Inline Chemical Abrasion resistance Cracking
property | resistance| 100 g 300 ¢ or not
Example 1 O O O O O
Example 2 O O O O @]
C.Ex. 1- X O O O @
C.Ex. 2 Cannot - - _ —_
evaluated

The following are evident from the evaluation results of Table 1. The
transfer materials of Examples 1 and 2 having a protecting printed layer
composed of an active energy ray curable resin composition which comprises

15 as an effective ingredient a reaction product having an urethane bond amount
from 6000 to 50000 g/eq, which is obtained prior to printing the protecting
printed layer by poly-addition reaction of a polymer having a (meth)acryl
equivalent weight from 100 to 300 g/eq, a hydroxyl value from 20 to 500 and a
weight-average molecular weight from 5000 to 50000 with a polyfunctional

20 isocyanate, were excellent in abrasion resistance and chemical resistance, and



15 as an effective ingredient a reaction product having an urethane bond
anount from 6000 to 50000 g/eq, which is obtained prior to printing the
protecting printed |layer by poly-addition reaction of a polyner having a
(meth)acryl equival ent weight from 100 to 300 g/eq, a hydroxyl value from
20 to 500 and a wei ght-average nol ecul ar geight from 5000 to 50000 with a
pol yfunctional 20 | socyanate, were ex% |l ent in abrasion resistance and
chem cal resistance, and 29 caused no crack in curved surface part of a
nol ded article, and was excellent in inline property. On the other hand,
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inline prop e the polyner and the pol yfunctional isocyanate were
not subj ect 3@‘%08%8’?&?%& tion reaction prior to printing the protecting
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curable resin conposition and this protecting printed |ayer forned on the
surface of aPrﬂfﬁ"gBQp&'f‘hc&age{'s crosslinked and cured by irradiation with an

active energy ray. C-g}r?panrghcg %xgr'nptleh % dig %%?Bgner%\/ee gtﬁo%]ogeneous solution but

generated a gellish substance because the urethane bond amount by poly-
10 addition reaction of a polymer with a polyfunctional isocyanate was less than
6000 g/eq, and evaluation could not be conducted.
Cc e ti
The method for producing a molded article excellent in abrasion
resistance and chemical resistance of the present invention uses a transfer
15 material, or a surface protecting sheet, the protecting printed layer of which is
composed of an active energy ray curable resin composition and this protecting
printed layer formed on the surface of a molded article is crosslinked and cured
by irradiation with an active energy ray. The method of the present invention
therefore can provide a molded article excellent in abrasion resistance and
20 chemical resistance, without causing crack in curved part of the molded article.
Further, the active energy ray curable resin composition comprises as
an effective ingredient a reaction product having an urethane bond amount of
from 6000 to 50000 g/eq, which is obtained prior to printing the protecting
printed layer by poly-addition reaction of a polymer having a (meth)acryl

25 equivalent weight from 100 to 300 g/eq, a hydroxy! value from 20 to 500 and a



t herefore can provide a nolded article excellent in abrasion resistance and
20 chem cal resistance, w thout causing crack in curved part of the

-nol ded article. Further, the active energy ray curable resin conposition
conprises as an effective ingredient a reaction product having an urethane
bond amobunt of from 6000 to 50000 g/eq,'Y$ich is obtained prior to printing
the protecting printed | ayer by poly-adgi ion reaction of a polyner having
a (nmeth)acryl 25 equi val ent weight from 100 to 300 g/eq, a hydroxyl
value from 20 to 500 and a 30 wei ght-average nol ecul ar wei ght from 5000

to 50000 Wtk BObMUbISRRE WeigANR sDo0AB S0 i ¥ Rl AdicHs) ness are

not remained On a protecting prin Fayer prior to ( th and
oyer £ naritte AL By sheRRC ol ol Bl
s CabR AL EaBaRbA e RSB s e B SN RRA TR ..
A Lransier Ofnﬁg_?e‘ﬁﬁéﬁt‘*@ﬁ %@iﬁk%%l%’%ﬁ%&ﬁ»*iéﬁwﬁéé-211;%‘%5%%2%7%%%%naﬁ pigucsd "
br ot acki ng BitpARiEn MAlpHE S A HHEHE B ePlid pret eRIed Rt AdoR oSt rare
Tayer, wher SR WG ERSTIoRy T AOER by 18 praise gt Poeder gy

ray curable r?Fln . . _—
such as a conventional multi-colour rotogravure printing apparatus.



conposition which conprises a reaction product having an urethane bond
anmount of from 6000 to 50000 g/eq as an effective ingredient, the reaction
10 product bei ng obtai ned by poly-adding a polyner having a (neth)acryl
equi val ent weight of from 100 to 300 g/eq, a hydroxyl value of from20 to
500, and a wei ght-average nol ecul ar meiggi of from5000 to 50000, to a

pol yfunctional isocyanate. 2. The transf T haterial excellent in abrasion
resi stance and chem cal 15 resi stance according to claim1, wherein the
polymer is a reaction product of poly-addition reaction between glycidyl
(meth)acryl at e-based polyner, and a, [err] -unsaturated nonocarboxylic
acid. 3. The transfer material excellent in abrasion resistance and

chem cal resistance according to cIaiq;E, ﬁ@ rein the glycidyl

(et h) acryl at e- based 20 pol ymer is ﬁ% Sblyner of gl ycidyl
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1to 4 onto a surface of a nolded article; releasing the substrate sheet;
and composition which comprises a reaction product having an urethane bond

amount of from 6000 to 50000 g/eq as an effective ingredient, the reaction
10 product being obtained by poly-adding a polymer having a (meth)acryl
equivalent weight of from 100 to 300 g/eq, a hydroxy! value of from 20 to 500,
and a weight-average molecular weight of from 5000 to 50000, to a
polyfunctional isocyanate.
2. The transfer material excellent in abrasion resistance and chemical
15 resistance according to claim 1, wherein the polymer is a reaction product of
poly-addition reaction between glycidyl (meth)acrylate-based polymer, and «,
B -unsaturated monocarboxylic acid.
3. The transfer material excellent in abrasion resistance and chemical
resistance according to claim 2, wherein the glycidyl (meth)acrylate-based
20 polymer is a homopolymer of glycidyl (meth)acrylate, or a copolymer of glycidyl
(meth)acrylate and an «, 8 -unsaturated monomer having no carboxyl group.
4. The transfer material excellent in abrasion resistance and chemical
resistance according to any one of claims 1 to 3, wherein the substrate sheet
has a partial matting layer on the surface thereof, the partial matting layer

25 comprising an epoxide resin, a melamine resin, the copolymer or the mixture
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irradiating with an active energy ray. 6. A nethod for producing a nol ded
article excellent in abrasion resistance and chem cal resistance conprising

the steps of: 10 pl acing the transfer material according to any
one of clains 1 to 4 in anold with the protecting printed |ayer thereof
facing inside; injecting aresininto c éty for filling, nolding and

si nul t aneousl y adhering the protecting nted | ayer of the transfer

material to the surface of the nolded resin; 15 rel easi ng the
substrate sheet; and irradiating with an active energy ray. 7. A surface

hi ch conpr ?’E%f%"a?éu%* ef %tyeé‘n@"%d'i‘%ﬁ"?n@%ﬁ@% BT ey, 2
Bnd at 1 oast one- aurt st BF Prédund &ﬁﬁd%%é%%a%g ISt 20,
nergy T Sysi’%ﬁ%fan‘é@%fg?. ShekifalesisFie shrbiridoaihe 8885 o eact i on product
"mar odi 2& ! Ehe  cadenind Rt aé’éﬂafefri’s@t%%%a{reﬁeaﬁwrw%re aleieh SEoprEEror
ydrout var@nhPnp s SR SRS Seuasaar a HeteR i age ol cul ar
sur ?the"Lr L[ cct i ngrLeR0 B sitdrate Rl P0G L‘n’“?'esl tance and cher cal
broduct of pol y- adBI GG EHE an AR RN By ci dyl a (et hy acr yl ate- based

6. A method for producing a molded article excellent in abrasion
resistance and chemical resistance comprising the steps of:

10 placing the transfer material according to any one of claims 1to 4 in a
mold with the protecting printed layer thereof facing inside;

injecting a resin into cavity for filling, molding and simultaneously
adhering the protecting printed layer of the transfer material to the surface of the
molded resin;

15 releasing the substrate sheet; and

iradiating with an active energy ray.

Z. A surface protecting sheet excellent in abrasion resistance and
chemical resistance which comprises a substrate sheet having no releasing
property, a protecting printed layer formed on a surface of the substrate sheet,

20 and at least one additional printed layer on the opposite surface of the substrate
sheet, wherein the protecting printed layer consists of an active energy ray
curable resin composition which comprises a reaction product having an
urethane bond amount of from 6000 to 50000 g/eq as an effective ingredient,
the reaction product being obtained by poly-adding a polymer having a

25 (meth)acryl equivalent weight of from 100 to 300 g/eq, a hydroxy! value of from
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polymer, and [err], [err]-unsaturated nonocarboxylic acid. 9. The surface
protecting sheet excellent in abrasion resistance and chem cal resistance
according to claim?7, wherein the glycidyl (neth)acrylate- based pol ynmer is

a honopol yner of glycidyl (nmeth)acrylate, or a copolynmer of 10 gl yci dyl
(meth)acrylate and an a, [err] -unsatur d nononer havi ng no car boxyl
group. 10. A nethod for producing a nol article excellent in abrasion
resi stance and chem cal resistance conprising the steps of: placing the
surface protecting sheet according to any one of clains 7 15 to 9 on the
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active ener Bglyrn%f'; and a, B -unsaturated monocarboxylic acid.
| 9. The surface protecting sheet excellent in abrasion resistance and
chemical resistance according to claim 7, wherein the glycidyl (meth)acrylate-
based polymer is a homopolymer of glycidyl (meth)acrylate, or a copolymer of
10 glycidyl (meth)acrylate and an «, 8 -unsaturated monomer having no carboxyl
group.
10. A method for producing a molded article excellent in abrasion
resistance and chemical resistance comprising the steps of:
placing the surface protecting sheet according to any one of claims 7
15 to 9 on the surface of a molded article;
heating and softening the surface protecting sheet;
vacuum attracting the protecting sheet from the downward direction to
adhere the surface protecting sheet onto a surface of the molded article; and
irradiating with an active energy ray.
20 11. A method for producing a molded article excellent in abrasion
resistance and chemical resistance comprising the steps of:
placing the surface protecting sheet according to any one of claims 7
to 9 in a mold with the protecting printed layer thereof facing outside;
injecting a resin into cavity for filling, molding and simultaneously

25 adhering the surface protecting sheet to the surface of the molded resin; and

T
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iradiating with an active energy ray.
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