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(57) Abstract

A sheet material the protective layer of which is made of a thermal reactant of a thermo- and active energy line-setting resin
composition containing as effective components a polymer having a (meth)acrylic equivalent of 100-300 g/eq, a hydroxyl group value of
20-500 and a weight average molecular weight of 5,000-50,000, and multifunctional isocyanate. The protective layer provided on the surface
of 2 molded product is cured by the irradiation with an active encrgy beam. Accordingly, a molded product having a high abrasion resistance
and a high chemical resistance is obtained, and cracks do not occur in curved surfacc portions thercof. Since the protective layer is
semi-cured thermally during the production of the sheet material, a large apparatus for applying an active energy beam to the protective layer
is unnecessary, and the manufacturing cost decreases,
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process for producing a nolded article excellent in abrasion resistance
and chem cal resistance. Prior Art As a nethod for producing a
nol ded article excellent in abrasion resistance and chem cal resistance,

there ar
pr oduced
rel easin

e a nethod in which the protecting |ayer of a transfer materi al
by form ng a protecting |ayer on _a substrate sheet having

property, is adhered on the surface of a nolded article, and the

substrat ¢ sli@t)i B#el eased, a nethod in which the substrate sheet of a

sur f ace
substrat

protecting material produced by formng a protecting |ayer on a

 sheet haviggsif -2l PpRi N UshE RS ¢ 2 55 39590 H0u100~3002 / e

q. 7KEEZMH20~500. HETI92FES000~500000 1Y v— &S EHES
VYT R— bEENRA ELTEETHOMRUEE R V¥ —RELE
iR OBRIEEI 585, ELT. RERKORE BRI SOhAID
REBIEEIRANF-BEBHICLOTELIhS, #->T. HERERY
HESECEREREEEB83 0TS, dodERBESICENTY
Sy 2 ERESEN D, T, - PMMENRICHRICIVREREZET
BlL3€aikn, BT RAVF-RBHIBLEAUBE R V¥ —RE
HEBHKLAETHO. EaRTEU.

SHNR

PCTEESWTAMELAIERHUNOA 2 Lo  E—HIEBRIVEPCTHRRMERET S LB EBIND 2~ F
AL Tar=T ES AR{y LR y&gr $G -
AM TARZ=T Fl 24v32F LS VvV §1 zodx=7
AT Z—=AMYT FR 73>a LT Ybr=7 SK Aodrx7ikE
AU #—=R}F07 GA M LU asEsTay SL #xFirdR
AZ TE¥ARL P4y GB §B LV 247 SN Exia
BA #£X=7 . xaAYdK+ GE Ay MC ®+= SZ AUTILF
BB ~AafFR GH H—F MD -tw;#;#ﬂﬂ TD F+—F
BE <A¥— GM M7 MG =¥H2ha TG b—o
BF Za4X% 777 GN ¥= MK 27 F=7TBa—odR T] FHXRIY
BG aHY GR ¥Vivy F+ TN TM MA2A=RFY
Bl Ar> HU ~>#Y-—- ML <9 TR Ma=
BR 75UA ID 4¥F2y7 MN E>A4 TT FY=f—F- b
BY =RIA—v 1E 74457 F MR =—1%=7 UA 272547
CA »¥¥ 1L f2%xA MW 2504 UG o¥-¥
CF Bh7 7Y rinE IS 7;357? MX Axia us ﬁg
CG 3B d— IT 42Y7Y NE =¥z-a uz RERY
CH ASfA JP BE NL A7»¥ VYN Joabth
Cl a—bPRr—n KE ¥#=7 NO A%z— YU 2—Fa3¢7T
CM 2ia—v KG Ra¥zyy NZ Za=:P=3F W PrATx
CN %8 KP Eﬁi‘}sﬁﬂl PL £—-3F»
CU Fa—s KR PT dHAPEN
CZ Fxzzakill K2 FET RO A—w=7
DE E4P LC % iasr RU v TAR
DK #¥v—2 Ll Vesviaplyr SD 2-¥%
EE xT2R}=T LK RY5v% SE A9x—Fr




#

the_ surface of a nolded article, and the |ike. As a protecting |ayer
used for a sheet material such as the above-described transfer materi al
and surface protecting material, a heat curable resin and an active
energy ray curable resin are generally used. However, when a heat

curabl e resi.n iswéﬁg"@%a protecting |layer, the surface of a ;@32-'%?
01476

article is inferi I'n chem cal resistance and abrasion resi st

general . On the other hand, when an active energy ray curable resin
is used as a protecting layer, the crosslinking density of a resin which
forns the protecting |layer increases, and chem cal resistance and abrasion
resi stance are inproved. However, the resultant protecting |layer becones
fragile. As a result, crack occurs on the f ecting |ayer at the part

whi ch curves along a nolded article in adhering. Therefore, there
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an active energy ray curable resin formed as a protecting |layer, is
irradiated with an active energy ray by first for sem-curing the resin to
forma sheet material. The protecting layer is applied on the surface of a
nol ded article, and the active energy ray curable resin is again
irradiated with an active energy ray for conpletely curing.

- 2- ' WO 974099 vever, in this nethod, if the irradi at PEHIEROUE of

the active energy ray is deficient in the first irradiation step,
flowability and stickiness remain on the surface of the protecting |ayer
of the sheet material. As a result, handling of the sheet material becomes
i nconveni ent .
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On the other hand, when the irradiation amunt is excess, crack is liable
to‘occur in the protecting layer at the curved part of the nolded article
i n adheri ng. To prevent such a problem it is necessary to control
the irradiation anount in the first irradiation step. However, a radical

pol ymeri zati on procee qui ckly and a dark reaction progresses r
irradi ati on of afO Q¥ e energy ray, therefore, it is not easy ﬁ?%ﬂ#%@l

the irradiation amount. There is also a problemthat the irradiation
condition is liable to be unstable due to degradation of the |ight source
of the active energy ray. Further, the sheet material has w de and

| arge surface area, and a |large scale and costly irradiation apparatus is
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and chem cal resistance at a | ow cost, and which does not

-3 cause crack at the curved part of the nolded article in
adhering the sheet material. Sunmmary of the |nvention The present
inventors have intensively studied to solve the above-nentioned probl ens.
As a result, we have found that the above-nentioned problens can be

sol ved, on conWOS7¥PPhat a heat and active energy ray curabl BCT/IPS7/01476

conposition conprising a specific polyner and polyfunctional isocyanate is
used as an active ingredient,
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in producing the protecting |ayer of a sheet material,

material and a surface protecting nmaterial. That is, the heat and

active energy ray curable resin

of the sheet material of the present invention, conprises as an active

I.ngredi ent.a pol
(meth)acrylic eq

Laonal isocyanate and a polyner having a
ﬁ‘ggﬁ@%@ wei ght from 100 to 300 g/eq, a hydroxflcr(fg?-’lﬂ“éﬂs
from20 to 500 and a wei ght - aver age

nol ecul ar wei ght from 5000 to 50000.

Bri ef Expl anation of the Draw ngs " Fig. 1is a schematic sectiona

vi ew whi ch shows

present invention. Fig. 2 is a schematic sectional view which shows
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such as a transfer

conposition used for the protecting | ayer
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Fig. 3 is a schematic view which shows one exanpl e of
for  a nolded article excellent in abrasion resistance
resi stance using the transfer material according to t
Fig. 4 is a schematic view which shows another exanple
process. for a_nolded article excellent in abrasion re
resi st ance us™iy% transfer material according to t
Fig. 5is a schematic view which shows one exanpl e of
for a nolded article excellent in abrasion resistance
resi stance according to the present invention.

vi ew whi ch shows anot her exanple

a production process
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he present invention.

of a production

si stance and chem cal
he pr eXERAIPITIN6L | on.
a production process
and chemi ca

Fig. 6 is a schematic
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of a production process for a nolded article excellent in abrasion

resi stance and chenical resistance according to the present invention.
Det ai | ed Description of the Invention First, the transfer material
106 of the present invention will be described by Fig. 1. As the

substrate sheet_xgagg

a¥%§g rel easing property, there can be us
material which is uSuallTy used as a substrate sheet of a transf 7101476

material, such as a sheet of a polypropyl ene-based resin,
pol yet hyl ene- based resin, polyam de-based resin, polyester-based resin,
pol yacryl -based resin, polyvinyl chloride-based resin or
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the like, a metal foil such as an alum niumfoil, copper foil or the like,

cel l ul ose-based sheet such as a gl assine paper, coat paper, cellophane

r the like, a conplex of the above-nentioned sheets, or the like.
|f the releasing property of a transfer layer 105 from the substrate sheet
01 is excellent, the transfer |ayer 105 may be applied directly on the
substrate sheet WOIIH0990 | {he rel easing property of the transPET/IPIPE76 105
fromthe substrate sheet 101 is poor, a releasing layer (not indicated)
may be formed on the whole surface before the transfer layer 105 is
applied on the substrate sheet 101. In general, when the substrate
sheet 101 is released after the transfer, the releasing |layer is rel eased
from™ the transfer |ayer 105 together with the substrate sheet 101. As a
raw material of the rel easing |ayer, ﬁmﬁp rasi,R- based rel easi ng
agent, silicone resin-based rel easi ngécgiégnt, zﬁcl}gﬁ?sﬁ%s?ggi n- based
releasing agent, cellul ose OH

OH
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derivative-based rel easing agent, urea rein-based releasing agent,

pol yol ef i n resi n-based rel easi ng agent, paraffin-based rel easi ng agent and
conpl ex- based rel easing agent conposed of them can be used. As a formng
nmet hod of the releasing layer, there are coating methods such as a

gravure coating roll coating nethod, spray coating net '
coati ng net hod, g@%géﬂggating nmet hod and t he Iike?'(2:cal'f‘wlﬂ|“ﬂ'”6
printing nethods such as a gravure printing nethod, screen printing nethod
and the |iKke. The protecting |layer 102 is a | ayer which becones a

nost outer |ayer of the transferred material by being released fromthe
substrate sheet 101 or the rel easing
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| ayer when the substrate sheet 101 is released after transfer, and
protects the nolded article and the picture |ayer 103 from chenicals and
abrasion. To formthis protecting |layer 102, there is used a heat and
active energy ray curable resin conposition conprising as an active
i-ngredi ent a polyfunctional isocyanate and a polyner having a
(nmeth)acrylic eaﬁ? wei ght from 100 to 300 g/eq, a hydroBdT/IPa1/41476
from20 to 500 and a wei ght-average nol ecular weight from 5000 to 50000.
The pol yner used for the protecting layer 102 has a (nmeth)acrylic

equi val ent weight from 100 to 300 g/eq, preferably from 150 to 300 g/ eq,
in view of curing property in an active energy ray irradiation. Wen the

(meth)acrylic eqi é*ggg weight is nore than 300 g/eq, abrasion resistance
after active enggé% frradiation is insufficient, and the pol yner

G TEourt To be OHPME s SMMRIBH, Wit M+ TR R RLT
20 to 500, pref agapbaiel 93,40 #2 ORGW O LR/ S L ZBE I, AL 28
| BEANOEE. RURBEOWBEIH LTHEEDS 5,

£FE10303,. RENMI1020 L. BAINGHREIZLOEXKT S,
LRE1030HBEELTR, RYE-ARBIE. £V 73 FRIEE. R
JXAFVERBE. RUT7YAVREIE. RY LS R#ME. RVE=
VT - VRIBE. RIZXFAV S RBIlE. EA0—-ZXZZAFN0
FBE. TAF RIS EORIEE 1 ¥ —L L, B BOBE
IRHEBERNELTESETIRENVFERANSEE, ¥FWE103
DERFEELTR, A 7€y FVEIBIE, S ETRRE. R2 Y — 6
PRI EDBEDHRERL EZRANS L LU,

i, SERDORREREFTSER, 7€y FHREDFSETH
BIERBLTVD, T, RBOWBESICR, FY'SETI—-ME, n—i3
—bE, 2va- b EREDI-VEERATELLTE S, BFHB
103K, FEALALVWERIZIELT, £2EICiRI 3128 Pl

BB ELHE, EL . REEL1 03, EREBEN S LD, HBU
REOBIEESMARE L OBARDEISUWDIHLOTH LU,

BERE104i3. ABR GFERR) KA LROSFZERTIHOT
52, ERBL0403. RAN102XERRE103 Lo, BKBREE
EIGLELMACERTE, TROLE, ERSERLVEINFLAHL S,
BEE1 04%2ENICERT S, o, BESILLAVBANERIHLT S,
HEEE1 04BN T S, EBEM104&0LTHR, KRERORM
CBLEBRBRESICERBELOBIELEHER TS, 4. RHE10
2LREL 0 3XMREBRICH LTEASESEEHTIRGICR, BEHE
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reactivity with the pol yfunctional isocyanate used.

-7- toget her. When the hydroxyl value is | ess than 20,
reactivity with the polyfunctional isocyanate becones insufficient, and
t;he heat crosslinking degree of the protecting |ayer 102 of the transfer
material 106 bec . Therefore, stickiness remains or solv

resi stance is de |cﬁ%n , and consequently, rolling and overprinﬁ?ﬁﬂ”%?n"‘
the transfer material 106 becone difficult. Further, the polyner having a
hydroxyl value of over 500 is difficult to be obtained.

10423 RTHXI,

e EAR, RESKOHBENR Y 72 ) VRBIEOBERB LV TSI Y AR
WMigER B E L Fh. BRERKOHHENRYV 72 FHF 2 K - R
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bkive TrA-ik. REBLESE OBMELEZDIH, XEH S
RESPERRE.2RB TS HOMIBRETHY 55, 1-&X21F, MBIk
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BEDI—VE, FSETHRIERPRZ VY —-CERIENR COBRMERS 5,

2T, xRS EAL.. BERERUBERECBhARELE
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The wei ght - average nol ecul ar weight of the polynmer is from 5000 to 50000,
preferably from 8000 to 40000. When the weight-average nol ecul ar wei ght of
the polyner is less than 5000, solvent resistance becones poor or
stickiness remmins on the protecting |ayer 102 of the transfer naterial
106, and cqnseqq& gbmgﬂgolling and overprinting of the transfer materi al
106 becomne difficdl a clear picture is not obtained. FurtMHIPIUPITS
over 50000, viscosity of the resin becomes too high, and applying

wor kability of the ink decreases. The production nethod of the
polymer is not particularly restricted, and conventionally known nethods
can be enpl oyed. For exanple, there are a nethod [1] in which a
(meth)acryl oyl g B3t5HE into a part of side chains of a polyner
havi ng a hydr oxy g?gup, égﬁgt od °[2] in which an [err],[err]-unsaturated

nmonomer having a hgEd* @3 IRt LS. EHEMUETICLT, BBRE30 T LICEES
| #3064ERT 3.

Ric., B TLKWEAEI 08, PAE ) arS—%HAkn—
BB, 7 »7¥Y VEERE CORSRERL. BEII~BICEE.
EH50~200kg/ 0’ BE OREICRE LM T LRG3 082N L
TEEH3060%45 - 30 1Hb SR/ RUENENZ 3,
SOFTBIELEED. BERMCIVREENRER3 0 TREICERT 3.
RNT, BHRIEGE /- P30120NTE, B —b301 LEDE
BEOMRBTHRAES 5,

| dk, BGL— 301 LEMABERYABAE. BEU—-1301

2HoY L, MEELRBEEORRE TSR 5. RRIC, B4
FNV¥F-BERBTAZLLED, BER3 0 TREEXh-RUBEE
LE€3, k. BEIAL¥—BORNTITELEH—13012
T ATEOMICFRZ->ThbEV,

ERLAVF-RELTE. BFR. ZAB. rBUELZAND T &b
TE3, RERKIL. BEUEEIX AV ¥-RELEREERMOBBRIC
BLTED ST, |

BER307T&LTIE. HEERTEINSZERLWY, HicilllkkE
B, AISEL UL BRINOSDMEMREEZRITDBI LV TES, Ch
5. B, %BWH, FEROVIThTHL 4, BER30 TR,
BEINTHWTH, BRI TWWEL{THL, #IgE LTI, £#Y RF
VoRlliE. £UF L7 KRB, ABSHIE. ASHINE. ANENEE
CONBHIBERTEZ M TES,

i, BY T2V VA F I F- RYRFLIREE. RYVAH-Kx—
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group i s subjected to a condensation reaction with a copolyner having a
carboxylic group, a nethod [3] in which an [err],[err]-unsaturated nononer
havi ng an epoxy group is subjected to an addition reaction with a

copol yner having a carboxylic group, and a nethod 4] in which an

[err],[err]-unsa carboxylic acid is reacted with a poly '
an epoxy group. t"‘L/{[;S‘h&%!l’e production net hod of the polyner useggﬁﬂw?ﬂéhﬂg

present invention will be specifically described using as an exanple the
met hod [4]. For exanple, the polyner used in the present invention can be
obtained by a nmethod in which a polyner having a glycidyl group is reacted
with an [err],[err]-unsaturated carboxylic acid such as acrylic acid or

the Tike. FRBE, FUTES— AR, T2 Y ARBHE, KU H— KR bR
BERYZ7z=Vr—FNVillE. RVZFVFLT750— MR, RY
TFLVYFUI7I V- il BESTREV FLVUBELEORAT
o= T Y rHEPRYRLVEVEE. RY T2V YT 21 FR
Wi, RV 722=VvoFFL FR#EE. RV72Y - bRE, F)x—
F4 3 Filths, RV A 2 FiiE. BRERV X7 VBB, £Y 7 Y%
THRBIEL EDR—R=L 0T ) Y JBIEEBRTEELTES,
ST, S AEHEDPERBT + SR LORBHERDULEAMIBOLE
RAT& 5,

ERFOEEHER .. SHREBCIIXERHRGEEELERE U THE
RERUHERECENERBERENETE I EbTE S,

23, H4IRTE5KE, TIBB4090LMERA10EHhOUL AR
AERAICRREBA 0 2£RMIZLT, 0., B — 40 1 28
WA10BTELIE. EEM 40652020, OB, RROEE
#H406F1H3>H£NRAALTEENL. BROEEH 406 0XERS
ZHREANCRDAATH LU

EROEEH4062ERTHRE. ABRROVBRIBEFTIXVEEL
SRUT. EEH4 06 OBRFRERTECASBEDRAF—TTHLIiC
TE3LE, T, BEH 406 ZMRNICKVAURI, BEH 406
DhiEEtEyYy—TCREL, 20#EEHM406£7HN 40 9 LEAEER
410 &cHETS LS T, RCEUVABRTEER 406 EEET
st cE, RFEBOUEBTNRAVELRWDTERTS 3,

BRERSBZBU., SIHR4 09y - b DiBM#IE4 1 1%
SBRIcHtER S, RESZERL. BRIIZOHEIKESH4060
REEB402XBE0RAVRITI S EEWEERT S LS,
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The preferabl.e polynmer having a glycidyl group is glycidyl

(met h) acryl at e- based polyner. As the glycidyl (nmeth)acryl ate-based

pol yner, for exanple, a honopol ymer of glycidyl (nmeth)acrylate and a

copol yner of glycidyl (neth)acrylate and an [err],[err]-unsaturated
mononer having no carboxyl group are exenplified. As this
[err],[err]-unsWORT#O¥E nonomer havi ng no carboxyl group, var PET/gPI7/01476
(meth)acryl ates, styrene, vinyl acetate, acrylonitrile and the |ike can be
exenplified. If an [err],[err]-unsaturated nononmer having a carboxyl group

I's used, crosslinkage is forned in the copol ynerization reaction
-0- :

HWERELERNL. XERSREMCTHERESEROHE T, B
i, B - 140 120N L. BEZRIVF-REBPTILICLD
GRB4I025WLIEs, £k, BEIRL¥F-RERB LK, BE
v—b401EMNRLTH LN,

EREOMOMHRE LT, LEOBRIEERY R CTHEERER VRHE
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FLEWREY - 2O LEERIWIREB LT 5REREH
MU 3, REREMIZ, B — FEUTRREEZRTLSVMEER,
FBREBOLEBEBABELAVI LEAREER LABROHHRY
RFTHEMNI NS,

BRGER LEWEEY— FELTE, 727 YNVREE, RYH—HEX
— FREME. WIEE AR, YLF UREIE,. RYZAFARMIER
oy~ b EEBTIENTES,

SELELT. By — rORBEIER SO TRV RICEREER
HTHEL, BEBE. BV~ FORBELICIRITS I EUAREEHOD
LD LABROUHRURIETERT 50

9. B5icRT LS. RAREBH 50142, REEELMZUTK
BE502%5W5BBERT . R, E—=7—-503L LIk HRER
W50 1 £mMBLTHRILEE, THEIORERIFS504935. =575
Skt BEY— PXEIZORMIBY ShEREIRERS 0 2
OREICEEING, Bific. BETXNVF-RERHTIEICIOE
BWEWLEES,

KB, THELORTRIN504FT5&Hic, RERBEMS010LH &
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with glycidyl (neth)acrylate, and increasing in viscosity and gelling are
unpr ef erabl y caused. When the pol ynmer used for the protecting | ayer
102 is produced, it-is necessary to appropriately set conditions such as
t he kind of the nononer used, the kind of the polyner and the anounts used

t hereof, so as t g%émﬁﬁ the above-described nunerical value r n
ranges - regard%ﬁg e polyner. Such procedure is known to fﬁ%@@b&h‘%
skilled in the art. As the pol yfunctional isocyanate used together

with the polyner in the present invention, known various isocyanates can

be used. For exanple, isophorone diisocyanate, xylylene diisocyanate,
hydr ogenat ed xnyIene d||socyanate tol yl ene diisocyanate, diphenyl nethane

?LL@%%:?Z‘;G a pr epol yrer o%t al neE‘at %%&%‘rﬁe%g%%%ﬁﬁg%.ﬁg’m

al cohol and the agges OFRE SRt B4t IRTIBEEEEINE I deblTlBcan be used.
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The reason why the pol yfunctional isocyanate is used together with the
polymer in the present invention is that the isocyanate keeps stickiness
:of the protecting layer 102 before active energy ray irradiation |ow, and
I|t provides resistance to the solvent which is contained in the ink of

‘the picture layer 103 and the adhesion layer 104, in |am nati
pi cture Iayer §‘(5!397 W0t he adhesion | ayer 104 PEL%"{’;]’%““

-10- on the protecting layer 102. That is, a hydroxyl group
contained in the polyner is reacted with an i socyanate group of the

pol yfunctional isocyanate to forma slightly heat-crosslinked conpound,
whi ch has the above-descri bed
| LTEBH B,
nE. 7=2RAR. BlTO LS ELTHL, £9'. RERE. BHE,
ATFo— MVRUERBARERMARGHBEIC, FY Y INAFT IV
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—FYERLYTFu=t YN (BT, AIBN&EWG) 7.58ZHAA
ik, SEQAHTICH 1BELTF CRAREINWINCIIESETREL.
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characteristics. The ratio used of the polynmer to the pol yfuncti onal
I,.socyanate is determned so that the ratio of the nunber of a hydroxyl

group to the nunber of an isocyanate group in the polymer is from1/0.01
to 1/1, preferably from1/0.05 to 1/0.8. The heat and active energy

ray curable resin_c sition used for the protecting layer 102 mm

op%/i onal |y cont ai‘ﬂo?ﬁg'}g?“ol | om ng conponents Pn addi ti gn tg t he W’M“?i‘nd
t he pol yfunctional isocyanate. That is, a reactive diluting nononer,
solvent, coloring agent and the |I|ike: Wen an electron beamis used in
active energy ray irradiation, sufficient effect can be obtained w thout

using a photopol ynerization initiator. On the other hand, when ultraviol et

ray i-s used, it is n ary to add known various photopol yneri zat'i on
initiators. The pr(%g@ié.g | ayer 102 may be either one which has been

ol or e O N2 ot LAWY S & Lemx 3 8 uul bk D 256550 8BI oA L RTRLCRLD
cotky— b iz, A5 IVBERRIAELSSET - MEIZITI
mOEI Iz LRBGLEHER L. €O LIZD=RXA200H (B4
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HE27—184. FRHLE-HE) 5BEESLEREBEY » 72
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the protecting |ayer 102 to contain a UV absorber. The object thereof is
to. inpart weather resistance to the protecting |ayer which
has been transferred to a nolded article. As the UV absor ber,
conventional conpounds nmay be ‘used. For exanple, salicylic acid-based,
benzophenone- based, di phenyl acryl ate-based, benzotri azol e-based,

triazi ne- based, VhA4M9e_based UV absorbers can be used. PTHIPITA01476
pref erabl e UV absorber is one which conprises an aliphatic group having
from3 to 30, preferably from 10 to- 20 carbon atons contai ning a

2- hydr oxypropyl ene di oxy noiety represented by the formul a:

€. BohiBEHER., RERCEAREBRB LA LONE
K1l EERICLT,. RIEREENLE,
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-OCHerr]CHOH)CH err]-0-. The reason for this is that such a UV absorber
is excellent in conmpatibility with the resin conposition which forns the
protecting layer 102, and can be contained in a large anount with

mai ntai ning transparency of the protecting Iayer. Speci fically,
f\yclir20i<yphenyl_ benwbH’m represented by the fornmula: [err] S
o A ]

tROZHH 1 ~3RULESEHAL~3, LEMBIzoT, 2hZEh
235 v o OEK, HESYE. BEEEOREREETI- (B1) . 7
S v 4 OHEIL, RESHEOREEMEL. BRMEICL Y. OREL
L. APPRE, XPRIBEOCThITHE LI, |
WERER, H—¥icA )~ VESREE, 50REE--ROEE
DRELVEL. HRARITE D, O REAL, OBEAERENLL,
APPRE, XM R HBREONTHLITEHME L,

WEHEER, 1cmADH000XF—AY—LicHE (1002, 200g)
. THEES cm. 2BE /BT, 2008 HRORETOHOSE
EXERL. BEHTICL Y. OBIF. APPFRAE. XFROVWTHHT

P L7,
(&1)
R
53597 WRatE 100g__ 300g_
KiEs) 1 O -O O A
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and hydr oxyphenyl -S-triazine represented by the fornul a

[ert] can be used. The UV absorbers represented by the
formul ae are contained in an amount from5 to 30% by wei ght, preferably
from8 to 20% by wei ght. Wen the anount of the UV absorber is |ower than
5% by wei ght, weat her resistance of the protecting | ayer becones
insufficient, anyQMé®ver 30% by weight, (1) transparency of PCTiEP97/01476
protecting | ayer

U X V¥ -RBILERERRYORRES IS LI REBEETS
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beconmes poor, (2) flowability and coatability become poor, and (3) surface
strength of the coated protecting |ayer becones poor. It is
preferable for the resin conposition used for the protecting |ayer 102 to
contain a photostabilizer together with the UV absorber. The reason for
this is that mea%ﬂgﬁﬂéﬁsistance of the protecting l|ayer after
transferring to -l article is further inproved. As the
phot ost abi |l i zer, conventi onal conpounds nay be used.

- 13 - The exanpl e thereof can include benzophenone-based,
di phenyl acryl at e-based, ani ne-based photostabilizers and

PCTIIP97/01476
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the Iike. The photostabilizer is contained in an anobunt fromO0.2 to
5% by weight, preferably fromO0.5 to 2. 0% by weight. Wen the

phot ostabilizer is |lower than 0.2% by wei ght, weather resistance of the
protecting | ayer becones-poor, and when over 5% by weight, (1)
transparency of thewgé otecting | ayer becones poor, (2) flowabil ii#/’ and

coatability becHR&¥ and (3) surface strength of the coatReFFPHOWLE | ng
| ayer becomnes poor. The preferable photostabilizer is a hindered

am ne- based conpound. Specifically, "Tinuvin 123", "Tinuvin 144" and
"Tinuvin 292" available fromC ba Geigy Ltd. can be used. The resin

conposi tion used for the protecting layer 102 may optionally contain a
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scratching. As the lubricant, for exanple, waxes such as polyethylene
wax, paraffine wax, synthesized wax, nontan wax, and silicone-based, or
fluori ne-based synthetic resin can be used.

14 - The lubricant is contained in an anobunt fromO0.5 to
15% by weight, preferably from1l to 6% by weight. Wen the ano
| ubricant ‘i's | owBIO7#8M90. 5065 by wei ght, rubbing, scratching regleg" anf:"g)lson

bl ocki ng resi stance of the sheet becones poor, and when over 5% by wei ght,
transparency of the protecting |ayer becones poor.
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The resin conposition used for the protecting |layer 102 contains an

et hyl enically unsaturated group, hydroxyl group and isocyanate group. Wen
this resin conposition is heated, the hydroxyl group and isocyanate group
react to crosslink the resin. Further, when this resin conposition is
exposed to an active energy ray, the ethylenically wunsaturated group is
pol ymeri zed to WOYMMMAK the resin. That is, the resin conposPETEPP788EE
for the protecting layer 102 is a heat and active energy ray curable resin
conposition which is crosslinked by both heat and an active energy ray.

As methods for formng the protecting |layer 102, there are coating nethods
such as a gravure coating nethod, roll coating nethod, comma coating

met hod, lip coating nethod and the like, and printing nethods such as a
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- 15 - abrasion resistance or chem cal resistance becones
poor, and when over 30[err]m cost of the sheet material becones high,
and cutability of the protecting |ayer becones poor, and when it is used
as a transfer material, a flash may occur. Then, this protecting

layer 102 .is heated for crosslinking to nake a tack free sur f agep/rper/01476
However, -in thi swogt"ﬁ%é",’ an ethylenically unsaturated group contained In

the resin conposition is not substantially crosslinked, and the resinis
not conpletely cured. Therefore, the protecting
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| ayer 102 can be applied to the curved surface of a nolded article and has
such a flexibility which does not cause crack. A crosslinking
reaction by heating is easier to be controlled by conparison with a
.crosslinking reaction by an active energy ray irradiation. Therefore,
degree of crosslinking of the protecting |layer 102 can appro%ﬁ}ﬁgg_ be
det erm ned accWQI¥MWEWo the kind of a resin conposition used, e of
a nolded article and the |ike. The picture layer 103 is forned on the
protecting |layer 102 usually by a printing method. Regarding to the raw
material of the picture layer 103, resins such as a polyvinyl-based resin,
pol yam de-based resin, polyester-based resin, polyacryl-based resin,
E)ollxé_uEet hane bas%jnrﬁiqg, pol yvi nyl acet al - based resin,
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pol yest erur et hane- based resin, cellul ose ester-based resin, alkyd resin
and the |ike nmay be used as a binder, and coloring ink containing a dye or
pi gnent having suitable color as a coloring agent nay be used. As nethods
for formng the picture layer 103, usual printing nethods such as an

of fset printing { gravure printing nmethod, screen printi

and the |ike nayagggagg&. Particularly, an offset printinggﬁgﬁhggﬁznd
gravure printing nmethod are suitable for conducting multi-color printing
and gradation expression. Further, in the case of nono-color printing,
coating nethods such as a gravure coating nethod, roll coating nethod,
comma coating nethod and the like can also be enployed. The picture |ayer

103 :is forned oy P irCEEMe/surface or the whole surface according to
a picture to be expressed. Further, the
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pi cture layer 103 nmay be conposed of a netal filmlayer or conposed of a
conbination of a printing layer and a netal filmlayer. The adhesi on
| ayer 104 is one which adhere the above-nentioned respective |layers on the
surface of a nolded article (not indicated). The adhesion layer 104 is
formed on the part to be adhered to the nolded article of the protecting

| ayer 102 or of WOra4#9@t ure | ayer 103. That is, when whol e suPEHIRSTOTG o
be adhered, the adhesion layer 104 is formed on the whole surface. And,
when a part of - -17- the surface
Is to be adhered, the adhesion [ayer 104 is
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formed partially. As the adhesion |ayer 104, a heat sensible or pressure
sensible resin suitable for the raw material of the nolded article is
appropriately used. However, if the protecting |layer 102 or the picture

| ayer 103 has sufficient adhesiveness to the nolded article, the adhesion
| ayer 104 may be om tted. For exanpl e, when the raw mater]

nmol ded article WO9%498® yacryl - based resin, a pol yacryl - base re@%{ﬁ%e
used. Further, when the raw material of the nolded article is a

pol yphenyl ene oxi de- pol ystyrene-based resin, polycarbonate-based resin,
styrene copol yner-based resin or polystyrene-based blend resin, a

pol yacryl - based resin, polystyrene-based resin, polyam de-based resin and
t he l.ike which i3y Wth the resins may be used. Further, the raw
mat eri al of the r@?ﬁ?%pﬂk@l e is a polypropylene resin, a chlorinated

pol yolefin resin, qika)y nated ethylene-vinyl acetate copol ymer resin,
cycli-zed rubber and cunmarone-indene resin can be used.
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As a method for form ng the adhesion |ayer 104, there are coating nethods
such as a gravure coating nethod, roll coating nethod, comma coating

met hod and the like, and printing nethods such as a gravure printing

met hod, screen printing nmethod and the |ike.

- 18- ) In the present invention, construction of the
transfer [ayer W% estricted to the above-nmentioned enbodFBHFEAME,,
exanpl e, when only surface protection is intended for wutilizing the
background pattern and transparency of the nolded article, the protecting
| ayer 202 and adhesion | ayer 204 can be forned in order on the substrate

sheet 201 as
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descri bed above, and the picture |ayer can be omtted as shown in Fig. 2.
Further, an anchor |ayer may be forned between the protecting |ayer and

t he adhesion | ayer which constitute the transfer |ayer. The anchor |ayer
is aresin |ayer which enhances adhesi veness between the protecting | ayer
and t he adhesi on I%%er and protects the nolded article and theppiclotifaze

| ayer fr om cheni W9 %/40998 exanpl e, thernoplastic resins such as a two-pack
setting urethane resin, nelam ne-based or epoxy-based thernosetting resin,
vinyl chloride copolyner resin and the |ike can be used. As a nethod for
form ng the anchor |ayer, there are coating mnethods such as a gravure
coating nethod, roll coating nethod, comma coating nmethod and the |Ii ke and
printing methods such as a gravure printing nmethod, screen printing

met hod and the I|ike. A nmethod for producing a nolded article excellent
in abrasion resistance and chem cal resi SOBREHCHIOCLAS/CiaHay
. . |
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- 19 - transfer material of the present invention will be
descri bed bel | ow. First, as showmn in Fig. 3, the transfer materi al
306 is placed on the nolded article 307 with the adhesion |ayer thereof
facing to the nolded article (bel ow). Then, by using a transferring
machi ne such as a roll transferring machi ne equi pped wth the heat
resistant rubb®Q¥HRB0c| ast omer 308, for exanple a silicon ruBGEAP7/01476
up-down transferring machine, and the |i ke, heat and/or pressure is
applied to the transfer material 306 fromthe
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side of the substrate sheet 301 through the heat resi stant rubber-1ike

el astomer 308 set at the conditions of a tenperature from80 to 260[err]C
and a pressure from50 to 200 kg/nferr]. According to the procedure, the
protectlng | ayer is adhered to the surface of the nolded article 307 via
the adhesion Ia the substrate sheet 301 is pulled a [
cooling, peeling o 'égﬁﬁgﬁln t he boundary surface between the su%@&’gp 1476
sheet 301 and the protecting:layer. If a releasing layer is formed on
t he substrate sheet 301, when the substrate sheet 301 is pulled, peeling
occurs in the boundary surface between the releasing [ayer and the
protecting layer. Finally, an active energy ray is irradiated to the
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active energy ray may be conducted before the step of peeling the
substrate sheet 301. As the active energy ray, an electron beam
ultraviolet ray, [err]-ray and the like can be used. The irradiation
.condition may be determ ned according to the kind of the heat and active
‘energy ray curable resin conposition. Regardi ng the nol ded article
307, though thoveauseseaterial thereof is not restricted, ther PTARIYYIT
exenplified in particular a resin nolded article, wooden article or
conplex article thereof. These may be transparent, translucent or opaque.
The nol ded article 307 may be colored or not colored. The exanple of the
resin includes general-purpose resins such as a pol ystyrene-based resin,

pol yol ef i n-based resi ny 485,189 fy A%FS e A% o bicma hi-REEE &
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Bbt (A 9) T2V VLEI0~3008/ e . KEEH20~500, EET
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resin and the |iKke. Further, there can be used general - purpose

engi neering resins such as a pol yphenyl ene oxi de-pol ystyrene-based resin,
pol ycar bonat e- based resin, polyacetal -based resin, acryl-based resin,

pol ycar bonat e nodi fi ed pol yphenyl ene ether resin, polyetyl ene

terepht hal.ate regi butyl ene terephthalate resin, ultra hi

nol ecul ar meight%"ggvgﬁbﬁylene resin and the |like, and super en5?ﬁ€%¥?%§”
resins such as a pol ysul fone resin, polyphenylene sulfide-based resin,

pol yphenyl ene oxi de- based resin, ' - 21 -

pol yacryl ate resin, polyether imde resin, polyimde resin,

24. BE - MOBREBVERISNTORWVRICRKE. RUEEE
2EICHTANRE 2 0RROZEREH.
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liquid crystal polyester resin, ponaIIyI based heat resistant resin and
the like. Further, a conplex resin: “iobt @i ned by addi ng a reinforcing

mat erial such as a glass fiber, |norgan|c filler or the Iike can also be
|used A nol ded article excellent in abrasion resistance and chem cal
resistance can also be produced, by utilizing a sinultaneous pphgboigheaad
transferring meMeY/ which transferring is conducted sinultaneously with
nol ding by injection nolding, using the transfer material of the present
i nventi on. First, as shown in Fig. 4, into a nold conprising the
nmovabl e nmol d 409 and the fixed nold 410 is fed the transfer material 406
with the protecting |ayer 402 facing the inside, that is with the
substrate sheet 401 contacting the fipgpqnold 410. 1In this process,
_separate transfer materials 406 may &Y ed in one by one, or necessary
portlons of a long transfer material 406 may be fed in intermttently.
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Wien the long transfer material 406 is used, it is preferable to nake the
position of the picture |layer of the transfer material 406 correspond to
the nold by using a feeding apparatus having positioning mechani sm

.Further, if the position of the transfer material 406 is detected by a
sensor when the transfer material 406 is fed in

: . PCT/JP97/01476
- 22 - WO 9490¥0ecrmittently and thereafter the transfer material 406

is fixed by the novable nold 409 and the fixed nold 410, the transfer
material 406 can be fixed constantly at the sane position and deviation of
the picture layer does not occur, therefore such process is convenient.

X4

401 __402
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406
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The nold is closed, through a gate fornmed in the novable nold 409 is
Injected the nolten resin 411 into the nold for filling, a nolded article
is formed and simultaneously to its surface is adhered the protecting

| ayer 402 of the transfer material 406 or the adhesion |ayer formed on the
surface thereof. Then, the resin nolded article is cooled,_ the nold
Is opened and t WO I8P, ol ded article is took out. Finall Y, ?‘ﬁﬂm'”"“"
substrate sheet 401 is peeled, and the protecting layer 402 is cured by
irradiation of an active energy ray. - Oherw se, the substrate sheet 401
may be peeled after irradiation of an active energy ray. As an

anot her enbodi nent of the present invention, there is an another nethod in
which a nolded article -excellent in abrasion resistance and chem cal
resistance is produced, using the ab ntioned resin conposition. In
this nmethod, there is used a surface Engggting material conprising a
substrate sheet having no releasing property and a protecting |ayer forned
on it. The surface
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protecting material 1.s-produced using the sanme procedure
- 23 - A and material as the transfer material except that a
mat erial having-no releasing property is used as a substrate sheet and the
adhesion layer is not forned on the protecting |ayer. As a substrate
sheet having no releasing property, a sheet of an acryl-based resin,
pol ycar bonat-e-based resin, vinyl chloride-based resin, urethane-based
resin, polyester-based resin and the |ike can be used. An adhesi on
| ayer may optionally be-formed on the surface on which the protecting
| ayer is not forned, of the

SPECIFICATION

Heat and Active Energy Ray Curable Resin Composition
Used for Protecting Layer of Transfer Material,
Transfer Material, Surface Protecting Material, and
Process for Producing Molded Article Excellent in
Abrasion Resistance and Chemical Resistance

Technical Field -

The present invention relates to a heéi and activ;
energy ray curable resin composition used for the
protecting layer of a transfer material, which can provide
at a low cost a molded article excellent in abrasion
resiséahce and.chemical resistance, and which does not
cause crack in the-curved part of the molded artiéie, a
transfer material, a surface protecting material, and a
process for producing a molded article expéllent in
abrasion resistance and chemical resistance.

Prior Art

As a method for producing a molded article excellent
in abrasion resistance and chemical resistance, therxe are a
method in which the érotecting layer of a transfer material.
produced by forming a protecting layer on a substrate sheet
having ieleasing property, is adhered on the surface of a
molded article, and the substrate sheet is released, a

method in which the substrate sheet of a surface protecting

material produced by forming a protecting layer on a.

-1 -



substrate sheef . The*.adhesion layer is*formed using the sane procedure and
material as the transfer material except that it is fornmed on the surface
of the substrate sheet. First, the surface protecting material 501 is
pl aced to cover the nolded article 502 with the protecting |ayer thereof
faci hg above as shown in Fig. 5. Then, by using a heater 503 and the

|'i ke, the sunface protecting material 501 is heated to soften, and vacuum
suctiron 504 is conducted fromthe |lower side. By this procedure, the
substrate sheet or the adhesion layer formed on it is adhered to the
surface of the nolded article 502. Finally, the protecting layer is cured

oL RS "o T A e, b S e B PSP RoBBeR on
addition to 4h& surface of a molded article, "ard the like.

As a protecting layer used for a sheet material such
as the above-described transfer material and suxrface
prbtecting material, a heat curable resin and an active
energy ray curable resin are generally used.

However, when a heat curable resin is used as a
protecting layer, the surface of a molded article is
inferior in chemical resistance and abrasion resistance in
general.

On the other hand, when an active energy ray curable
resin is used as a protecting layer, the crosslinking
density of a resin which forms thq protecting layer |
increases, and chemical resistance and abrasion resistance
are improved. However, the resultant proteéting layer |
becomes fragile. As a result, crack occurs on the
protecting layer at the.part which curves along a molded
article in adhering.

Therefore, there has'ﬁeen suggested a méthod in which,
an active energy ray curable resin formed as a protecting-
layer, is ifradiated with an active energy ray by first for
semi-curing the resin to form a sheet material. The
protecting layer is applied on the surface of a molded
article, and the active energy ray curable resin is again

‘e

irradiated with an active energy ray for completely curing.



vacuun1suct|on 504 fcromthe | owerf side. Pressure can be applied using a

I iqui d orthe like directly or further via a flexible sheet and the like.
As in the case of the transfer material, a nolded article excellent in

abr dsi on resistance and chemi cal resistance can al so be produced, by
utilizing a. sinultaneous nmethod in which transferring is conducted

simul taneously wth nol ding by injection nolding. First, as shown in
Fig.-6, into a nold conprising the novable nold 605 and the fixed nold 606
is fed the surface protecting material 601 with the protecting |ayer
facing outside, that is with the protecting |ayer contacting the fixed

mold 806, In thi syglacess: shNEhidTheRHORRIUE the ik radih tdH/ e 0 £ hod
using the transfer nateri’ ar may be

the active energy ray is deficient in the first irradiation
'step, flowability and stickiness remain on the surface of
the protecting layer of the sheet material. As a result,
handling of the sheet material becomes inconvenient.

On the other hand, when the irradiation amount is
excess, crack is liable to occur in the protecting layer at
the_curVed part of the molded article in adhering. ’

To prevent such a problem, it is necessary to coptrol
the irradiation amount in the first irradiation step.
However, a radical polymerization proceeds quickly and a
dark reaction progresses even after irradiation of an
active energy ray, therefore, it is not easy to control the
irradiation amount. There is also a problem that the
irradiation condition is liable to be unstable due to
degradation of the light source of the active energy ray.

Further, the sheet material has wide and large surface
area, and a large scale and costly irradiation apparatus is
required for irradiating it. |

The object of the present invention is to provide a
resin composition used for the protecting layer of a sheet
material which solves the above-mentioned problems, which
can give a molded article excellent ‘in abrasion. resistance

and chemical resistance at a low cost, and which does not



used. . The nold+is closed, through a gate formed in the novable nold
605 is injected the nolten resin 607 into the nold for filling, a nolded
article is fornmed and sinultaneously to its surface is adhered the
substrate sheet of the surface protecting material 601 or the adhesion

| ayer fornmed on the surface thereof. Then, the resin nolded article is
cooled, the Aol d is opened and the .resin nolded article is took out.
Finally, the protecting layer is cured by irradiating an active energy
ray. Exanples - 25 -

cause crack at the curved part 6f the molded article in
adhering the sheet material.
S_u.mmm_ﬂ_gx_e_mysn_tm
The present inventors have intensively studied to
solve the abqve-mentioned problems. As a result, we have
found that the above-mentioned problems can be solved, on
condition that a heat and active energy ray curable
composition comprising a specific polymer and
polyfunctional isocyanate is used as an active ingredient,
in producing the protecting layer of a sheet material, such
as a transfer material and a surface protecting material.
That is, the heat and active energy ray curable resin
composition used for the piotectiﬁg layer df the sheet
material of the present invention, comprises as an active
ingredient a polyfunctional isocyahate and a polymer having
a (meth)acrylic equivalenf weight from 100 to 300.g/eq, a
hydroxyl value from 20 to 500 and a weight-average
. molecular weight from 5000 to 50000.

Brief Explanation of the Drawings

| Fié. 1l is a schématic sectional view which shows one
example of the transfer material according to the present

~ invention. |

| fig. 2 is a schematic sectional view which shows
another example of the transfer material according to the

present invention.



The present invention will be furt her *specifically descri bed by the
fol | owi ng exanpl es and conparative exanples, however, the present
invention is not restricted to them In the exanples, all "parts" and "%
are,’Jby weight. Exanple 1 A polyester resin filmhaving a thi.ckness
of 38 [err]lmwas used as a substrate sheet. A nel am ne resin-based
rel easing agent was applied on the substrate sheet in a thickness of 1
[err]mby using the gravure printing nethod to forma releasing |layer, and
a protecting |layer conposed of 200 parts (solid content: 100 parts) of
varni sh A described below and 5 parts of 1, 6-hexane diisocyanate triner
(trade nane: Corpiwgte3Hks anschevatied viiew\iyipeh mligus comanexanpdasefy
K.K), and 5 parts of a photopolynerization initiator (trade nane: -
| rgacure 184 peoddeticoneprige@si for acapded artigle exg8lispked™t her eon
by using the gravure printing nmethod. The thickness of the groﬁecting
| ayer was Sabeasiom Teeistence: aag IChAMGRl Ze8istaneR wingatPRy at
transfer material according to the present invention.

Fig. 4 is a schematic view which shows another example
of a production process for a molded article excellent in
abrasion resistance and chemical resistance using the
transfer material according to the present invention.

Fig. 5 is a schematic view which shows one example of
a production process for a molded article excellent in
abrasion resistance and chemical resistance according to
the present invention.

FPig. 6 is a schematic view which shows another example
of a production process for a molded article excellent in
abrasion resistance and chemical resistance accoxrding to
'the present invention.

Detailed Description of the Invention

First, the transfer material 106 of the present
invention will be described by Fig. 1.

As the substrate sheet 101 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

-5 -



150 [err] C for .20 seconds, and a pictufe |ayer conposed of an acryl-based

i Nk and an adhesi on | ayer conposed of an acrylic resin were fornmed in
order by printimg according to the gravure printing nethod to obtain a

trapnsfer material. The varnish A was obtained in the follow ng
method. First, into a reacting apparatus -equi pped with a stirring
- 26_- ~ apparatus, cooling tube, dropping funnel and nitrogen

i ntroduci ng tube were charged 175 parts of glycidyl nmethacrylate
(herei.nafter, referred to as GWA), 75 parts of nethyl nethacrylate
(hereinafter, referred to as M), 1.3 parts of |auryl nercaptan, 1000
parts of butyheatekal,e alifetal foil such as an aluminium foil, copper

foil or the like, a cellulose-based sheet such as a
glassine paper, coat paper, cellophane or the like, a
complex of the above-mentioned sheets, or the like.

If the.releasing property of a transfer layer 105 from
the subsfrate sheet 101 is excellent, the transfer layer
105 may be applied directly on the substrate sheet -101. If
the releasing property of the transfer 1ayé} 105 from the
substrate sheet 101 is poor, a releasing layer (not |
indicated) may be formed on the whole surface before the
transfer layer 105 is'applied on the substrate Sheet_lOl,

In general, when the substrate éheet 101 is released
after the transfer, the releasing layer is released from
the transfer layer 105 together with the substrate shéet
101. As a raw material of the releasing layer, a melanmine
resin-based releasing agent, silicone resin-based'releasing
agent, fluorine resin-based releasing agent, cellulose
derivative-based releasing agent, urea rein-based releasing
agent, poiyolefin resin-based releasing agent,
paraffin-based releasing agent and complex-based releasing
agent composed of them can be used. As a forming method of
the releasing layer, there are coating methods such as a
gravure coating method, roll coating method, spray coating

method, lip coating method, comma coating method and the



7.5 parts of 2,2 -azobisisobutyrdnitrife(hereinafter, referred to as
AIBN), and they were heated until the tenperature in the content rose to
about 90[err] C under nitrogen flow over 1 hour and kept at ‘this
tenperature for 1 hour. Then, from a dropping funnel previously charged
Wi th“a m xture conposed of 525 parts of GVA, 225 parts of MVA, 3.7 parts
of lauryl nercaptan and 22.5 parts of AIBN, the mxture was dropped into-
t he reacti ng apparatus over about 2 hours under nitrogen flow The
resulting mxture was kept at the sane tenperature for 3 hours. To this
was added 10 parts of AIBN and the m xture was kept at the tenperature

T e

I ng rogen

i ntroducing tu ﬁh&@s %??%?ﬁq?zééﬁre ahethBhr adHCkRE fyke. and 355 parts of

acrylic acid erefn to as AA), 2.0 parts of nethoqui none

e 25 oot o8 R4 EBEERS, Teyue o0 ag0R/1ap6sriaEn pbbonest b
' most outer layer of the transferred material by being

released from the substrate sheet 101 or fhe releaéing
1aye£ when the substrate sheet 101 is released after
transfer, and protects the molded article and the picture
layer 103 from chemicals and abrasion. - To—form this ’
protecting laYer 102, there is used a heat and active
energy ray curable resin composition comprising as an

~active ingredient a polyfunctional isocyanate and a polymexr
having a (meth)acrylic equivalent weight from 100 to 300
g/eq, a h&droxyl value from 20 to 500 and a weight-average

- molecular weight from 5000 to 50000.

The polymer used for the protecting layer 102 has a
(meth)acrylic equivalent weight from 100 to 300 g/eq,
preferably from 150 to 300 g/eq, in view of curing property'
in an active energy ray irradiation. When the
(meth)acrylic equivalent weight is more than 300 g/eq,
abrasion resistance after active energy. ray irradiation is
insufficient, and the polymer having a (meth)acrylic
equivalent weight of less than 100 g/eq is difficult to be
obtained. And, the hydroxyl value of the polymer is from
20 to 500, preferably from 100 to 300, in view of

reactivity with the polyfunctional isocyénate used



The m xture was.kept.at the sane 'tenp€rature for 8 hours, then, 1.4 parts
of+ met hoqui none was charged. The mi xture - 27

- was cool ed, and to this was added ethyl acetate until the
nonvol atil e content reached to 50% to obtain the varnish A.  The pol ymer
contained in the varnish A had an acryl equivalent weight of 270 g/eq, a
hydroxyl value of 204 and a weight-average nol ecul ar weight (in terns of
styrene by GPC) of 18000. This transfer material was transferred to
the-surface of a nolded article by utilizing the sinultaneous
transferring and nol di ng nmethod, then, the substrate sheet

togethexr. When the hydroxyl value is less than 20,
reactivity with the polyfunctional_isocyanate becomes
insufficient, and the heat crosslinking degree of the
brotecting layer 102 of the transfer material 106 becomes
low. Therefore, stickiness remains or solvent resistance
is deficient, and consequently, rolling and overprinting of
the transfer material 106 become difficult. further, the
polymer having a hydroxyl yalue of over 506 is difficul; 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, solvent.resistance becomes poor of stickiness
réﬁains on the protecting layer 102 of the transfer
material 106, and consequently, rolling and overprinting of
the transfer material 106 become difficult aﬁd a clear
picture is not obtained. Further, when over 50000,
viscosity of the resin becomes too high, and applying
workability of the ;nk decreases.

The production method of the polymer is not
particularly réstricted, and conventionally known methods
can be employed. For example, there are a method [1] in
wﬁicﬁ a (meth)acryloyl group is introduced into a part of
side chains of a polymer having a hydroxyl group, a method

[2] in which an «,f-unsaturated monomer having a hydroxyl

- 8 -



was peeled, and ultraviolet ray was irradiated to conpletely cure the
protecting layer. The molding conditions included a resin tenperature of
240[err]C, a nold tenperature of 55[err]C, and a resin pressure of about
300 , kg/cnf-err]. The raw material of the nolded article was an acrylic
resin, and i-t was nolded into a tray-shaped article having a'longitudinal
| ength of 95~mm a transverse length of 65 mm a rising edge height of 4.5
mmand R at the corner part of 2.5 mm Irradiation conditions included 120
Wcm six lanps, a |anp height of 10 cmand a belt speed of 15 m mn.
Exampl e 2 A polyester resin filmhaving a thickness of 38 [err]mwas

used as a SUE%{@ ¢ sS iR je A B N CdREdb DR rd£ELASHNFIHCAL Was

applied on the substrate "sheet in a thickness of 1 [err]m by using the

gravure coat cBgol9meed Ha¥ing a carboxylic group, a method8([3] in which
an o,f-unsaturated monomer having an epoxy group is
subjected to an addition reaction wiﬁh a copdlymér having a
carboxylic group, and a method [4] in which an
«,B-unsaturated carboxylic acid is reacted with a polymer
having an epoxy group. -

The production method of the polymer ﬁged in the ’
present invention will be specifically described using as
an example the method [4]. For-example, the polymer used
in the present invention can be obtained by a method in
which a polymer having a glycidyl group is reacted with an
o,B-unsaturated carboxylic acid such as acrylic acid or the
like.

The preferable polymer having a glycidyl group is
glycidyl (meth)acrjlate—based polymer. As the glycidyl
(meth)acrylate-based polymer, for example, a homopolymer of
glycidyl (meth)acrylate and a copolymér of glycidyl |
(meth)acrylate and an o,f-unsaturated monomer having no

-carboxyl_group are exemplified.

‘As this o, f-unsaturated monomer having no carboxyl'
group, various (meth)acrylates,.étyrene, vinyl acetate,
acrylonitrile and the like can be exemplified. If an

o, B-unsaturated monomer having a carboxyl group is used,

crosslinkage is formed in.the copolymerization reaction

-9 =



forma releasing-layer, and a profecting | ayer conposed of 200 .parts
(sdlid content: 100 parts) of the varnish A and 10 parts of 1,6-hexane
dii socyanate trimer (trade name: Coronate HX, manufactured by N ppon

Pol yur et hane Industry K K ), and 5 parts of a photopol yneri zati on
initiator (trade nane: Irgacure 184, manufactured by Chiba-Ceigy Co.,
Ltd.), was feorned thereon by using the |lip coating-nmethod. The thickness
of the protecting layer was 5 [err]m The protecting |ayer was sem -cured
by heating at 150 [err]C for 20 seconds, and an anchor |ayer conposed of
an urethane-based ink, a picture |ayer conposed of an acryl-based ink and

an adhesi Onwi@ueglgemagie%@ftrﬂracﬂ@ywﬁé, r&sd ninereakengedn Rrisyoldtpy
printing according To the gravure printing nmethod to obtain a transfer
material. ~ and gelling are unpreferably caused. _

When the polymer used for the protecting layer 102 is
produced, it-is necessary to appropriately set conditions
such as the kind of the monomer used, the kind of the
polymexr and the amounts used thereof, so as to suffice the
above-described nuﬁerical value restriction ranges -
regarding to the polymer. Such procedure i; known to those
skilled in the art.

As the polyfunctional isocyanate used together with
the polymer in the present invention, known various
isocyénates can be used. For example, isophorone
diisocyanate, xylylene diisocyanate, hydrogenated xylylene
diisocyanate, tolyiene diisocyanate, diphenylmethane
diisocyanate, 1,6-hexane diisoéyanate, a trimer of the
above-mentioned isocyanates, a prepolymer obtained by the
reaction of polyfunctional alcohol and the above-mentioned
diisocyanate and the like can be used.

The réason why the polyfunctional isocyanate is used
together with the polymer in the present invention is that
the isocyanate keeps stickiness of the protecting layer 10é
before active energy ray irradiation low, and it provides

- resistance to the solvent which is contained in the ink of

the picture layer 103 and the adhesion layer 104, in

- laminating. the pictﬁre layer 103 and the adhesion layer 104

- 10 -



This transfer naterial was transférred‘to the surface of a nolded article
according to the sane manner as in Exanple 1, by utilizing the

simul taneous transferring and nol ding nethod, then, the substrate sheet
was ,peeled, and ultraviolet ray was irradiated to conpletely cure the
protecting l-ayer. Irradiation conditions included 120 Wcm two |anps, a

| anp.hei ght of 10 cmand a belt speed of 2.5 mmn. Exanple 3 A
nol ded article was produced in the sanme manner as in Exanple 1 except that
varni sh B was used instead of the - 29-

on the protecting layer 102. That is, a hydroxyl group
contained in the polymer is reacted with an isocyanate
group of the polyfunctional isocyanate to form a slightly
heat-crosslinked compound, which has the abovefdescribed
characteristics.

The ratio used of fhe polymer to the polyfunctional
isocyanate is determined so that the ratio of the number of
a hydroxyl group to the number of an isocy#;ate'gréup'ih'
the polymer is from 1/0.01 to 1/1, preferably from 1/0.05
to 1/0.8. |

The heat and active energy ray curable resin
composition used for the protecting layer 102 may
op;ionally contain the following components in addition to
the polymer and the polyfunctional isocyanate.. That is, a
reactive diluting monomer, solvent, coloring agent and the
like.. When an electron beam is used in active energy ray

. irradiation, sufficient effect can be obtained without
using a photopolymerization initiator. On the other hand,
when ultraviolet ray is used, it is necessary to add known
various photopolymerization initiators; The protecting
layer 102 may be either one which has been colored or ohe

_without coloring.

It is preferable for the resin composition used for
the protecting.layer 102 to contain a-UV absorber. The

object thereof is to impart weather resistance to the

- 11 -



varni sh A of Exanple 1. The varnish B was prepared by changing the anount
used of the nononer (GVA) in the initial charging to 250 parts, the anpunt
used of the nmonomer (GVA) in the later charging to .750 parts, and the
anount used of AAto 507 parts. The polyner contained in the varnish B had
an acryl equival ent weight of 214 g/eq, a hydroxyl value of 262 and a
wei ght - aver age nol ecul ar wei ght of 20000. Conparative Exanple Al A
protecting | ayer conposed of a silicon-based resin (- TPR 6701 manuf act ured
by Toshiba silicone K K') was formed into a |layer by the gravure printing
met hod on the same polyester filmas used in Exanple 1. Then, this resin
conposi ti on wesrobeptihgl 1ageresshizhhdas genA tmindddrrd it0 e Wweldedduced
in the sane manner as in Exanple 1 except that the resulting transfer
materi al was usetiiahe. ultraviolet irradiation was not conducted after
nol di ng. Conparative Exanple A2
_ As the UV absorber, conventional compounds may be
used. For example, salicylic acid-based, benzophencne-
based, diphenyl acrylate-based, benzotriazole-based,
triazine~based, and amine-based UV absorbers can be used.
The preferable UV absorber is one which comprises an
aliphatic group having from 3 to 30, preférably from 10 to
20 carbon atoms containing a 2-hydroxypropylene dioxy
moiety represented by the formula:
~-0~-CH,CH(OH)CH,~0~. .
The reason for this is that such a UV absorber is.excéllent
in compatibility with the resin composition which forms the
protecting layer 102, and can be contained in a large
amount with maintaining transparency of the protecting
layer.
Specifically, hydroxyphenylbenzotriazol represented by

the formuia:

P g
CHzCH;COCH,CHCH,OCC=CH,

- 12 -



A protecting |ayer conposed of an‘urethane acrylate having a polynerizable
doubl e bond, a reactive diluting agent and a photopol ymerization initiator
was formed into a |ayer by the gravure printing method on the sane

pol yester filmas used in Exanple 1. Then, this resin conposition was

conpletely cured by irradiation with ultraviolet ray. A nolded article was _ .

prodyced in the same nmanner as in - 30 -
Exanple 1 except that the resulting transfer material was used and
ultraviolet irradiation was not conducted after nolding. Irradiation

conditions in preparing the transfer material included 120 Wcm two
| anps, a | anp ansl diydagxyphenyl-S-triazine represented by the formula

OCH2(|2HCH20012H25/C13H27
OH

can be used.

The UV absorbers represented by the formulae ére
contained in an amount from 5 to 30% by weight, preferably
from 8 to 20% by weight. When the amoﬁnt of the UV
absorber is lower than 5% by weight, weather resistance of

 the protecting layer becomes ihsufficient, and when over
30% by weight, (1) transparency of the protecting léyer
becomes poor, (2) flowability and coatability becbmé poor,
and (3) surface strength of the coated protecting layer
becomes poor.

It is pre#érabié for the resin composition used for
the protecting layer 102 to contain a photostabilizér
together with the UV absoiber. The reason for this is that
weather resistance of the protecting layer after
transferring to a molded article is further improved. As

the photostabilizer, conventional compounds.may be used.
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cm and a belt, speed of 20 mmn.” Conparative Exanpl'e A3 A protecting
| ayer conposed of an urethane acrylate having a polynerizable double bond,
a thernmoplastic acrylic resin, and a photopol ynerization initiator was
formed into a layer by the gravure printing nethod on the same polyester
filmas used in Exanple 1. Then, this active energy ray curable resin
conposi tion was sem -cured by the first irradiation with ultraviolet ray.
A nol ded article was produced in the sane manner as in Exanple 1 except
that the resulting transfer material was wused. Irradiation conditions in
preparing the transfer material included 120 Wcm one |anp, a |anp height
of 10 cm anNeaekampleptherasof5Ean Mintlud®ipenzephenénenbaees, A
nol ded article was produced in the sane manner as in Exangge_l except that
var ni'sh C wadiphedylnatceydadie-tasedaraninebased phoreshabildzegsepaded by
changing the anmounts used of the nononmers in the initial charging to 125
the like. '
The photostabilizer is contained in an amount from 0.2
to 5% by weight, preferably from 0.5 to 2.0% by weight.
When the photostabilizer is lower than 0.2% by weight,
weather resistance of the protecting layer becomes -poor,
and when over 5% by weight; (1) transparenéy of the .
protecting layer becomes poor, (2) flowability and
coatability become poor, and (3) surface strength of the
_coated protecting layer becomes poor.
The preferable photostabilizer is a hindered amine-
based compound. Specifically, "Tinuvin 123", "Tinuvin 144"
and "Tinuvin 292" available from Ciba Geigy Ltd. can be
used. | |
The resin composition used for the protecting layer’
102 may optionally contain a lubricant. The reason for
this is that the surface of the protecting léyer is made
" rough, therefore, the protecting layer'beCOmes easy to be
rolled as a sheet, the sheet becomes difficult to be
_biocked, and the sheet has resistance against rubbing orx
scratching. As the lubricant, for example, waxes such as
polyethylene wax, paraffine wax, synthesized wax, montan

wax, and siiiCone-based, or fluorine-based synthetic resin

~ can be used.
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parts of GVA and 125 parts of MWK respectively, the ambunts wused of the
nononers in the later charging to 375 parts of

- 31 - GVA and 375 parts of MVA respectively, and the anount
used of AA to 254 parts. The polyner contained in the varnish C had an
acryl equival ent weight of 355 g/eq, a hydroxyl value of 158 and a .
‘wei ght -average nol ecul ar wei ght of 17000.. Test of Performance . Crack
occurrence, chem cal resistance ability and abrasion resistance ability

were evaluated wth respect to the above-nentioned Exanples 1 to 3,
Conpar ati ve Exanpl es

The lubricant is contained in an amount from 0.5 to
15% by weight, preferably from 1 to 6% by weight. When the
amount of the lubricant is lower than 0.5% by weight,
rubbing, scratching resiétance, on blocking resistance of
the sheet becomes poor, and when over 5% by weight,
transparency of the protecting layer becomes poor.

The resin composition used for the protecting'layeF
102 contains an ethylenically unsaturated group, hydro#yl
group and isocyanate group. When this resin composition is
heated, the hydroxyl group and isocyanate group react to
cfosslink the resin. Further, when this resin composition
is exposed to an active energy ray, the ethylenically
unsaturated group is polymerized to crosslink the resin.

- That is; the resin composition used for the protecting
layer 102 is a heat and active energy ray cﬁrable regin
composition which is crosslinkéd by both heat and an active
energy ray. |

As methoas for forming the protecting layer 102, there
are coating methods_such.as a gravure coating method, roll
coating method, commé coating method, lip coating method
and the-like,_and printing methdds such as a gravure
printing method, screen printing method and the like. In
general, the protecting lajer 102 is formed in a thickness
from 0.5 to 30um, more preferably from 1 to 6um. When the

thickness of the protecting layer is lower than 0.5um,
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Al to A3, and Conparative Exanple B (Table 1). Crack occurrence was
eval uat ed’ by observing the condition of the surface of the nolded article
according to the followi ng evaluation standards judged by naked eyes: 0 no
occurrence, J[err] occurred a little, x occurred nuch.. Chem cal

resi stance was eval uated by inpregnating a gauze wth methanol, observing
the condition of the surface after 50 tines reciprocating abrasion
according to the follow ng evaluation standards judged by naked eyes:

[err] no occurrence, o little occurrence, A occurred a few, x occurred
much. Abr asi on resistance was eval uated by applying a load (100 g,

300 g) to a #9PQssbatkadaghadicel ciMchendical rebistuntd Hrdiegs asosw, be
injured of the surface after 200 tinmes reciprocating novenents at the

condi tion ofagd wRehPoVed i3OMGeewst @id thetahicey caticarierl Bedbmnes

S high, and cutabiiity of the protecting layer becomes poor,
and when it is used as a transfer material, a flash may
occur.

Then, this protecting layer 102 is heated for
crosslinking to make a tack free surface. However,-in this
stage, an ethylenically unsaturated group é;ntained in Ehe
resin composition is ndt substantially crosslinked, and the
resin is not completely cured. Therefore, the protecting
layer 102 can-be applied to the curved surface of a molded
article and has such a flexibility which does not cause
crack.

A crosslinking reactibn by heating i; easier to be
controlled by comparisqn_with a crosslinking reaction by an
active energy ray irradiation. Therefore, degree of N
crosslinking of the protecting layer 102 can appropriately
be determined according- to the kind of a resin composition
-used, curvafure of a molded article and the like.

The.picture 1ajer 103 is formed on the protecting
layer 102 usually by a printing method. Regarding to the
raw material of the picturé layer 103, resins such as a
polyvinyl-based resin, polyamide-based resin,
polyester-based resin, polyacryl-based resin,

polyurethane-based resin, polyvinyl acetal-based resin,
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according,to the -fol-l owi ng eval uati on 8tandards judged by naked eyes: o

good, [err] relatively bad, x bad. [Table 1]

Cheni cal . Abrasion resistance Crack resistance 100

g . 300 g Exanple 1 0 0 0

[err] Exanple 2 o] o] o] [err] Exanple .
3 . o~ 0 0 0 conparative Exanple A
[err] [err] [err] . x Conmparative Exanple A2 X

o] o] o Conparative Exanple A3 o] [err]
[err] x Conparative Exanple B o] X

X Fr Opdl%s@@éu@tmhéﬂsa%éé fésap! 6eﬂ-lu1d9§ef@é{:8ﬂ-ﬁ&§edaﬁ:és:.n,

evi dent. Tha the nol ded articles of Exanples 1 to

alkyd resin and the like may be used as a binder, and
coioring ink contaiqing a dye or pigment having suitablé
color as a céloring agent may be used. As methods for
forming the piéture layer 103, usual printing methods such
as an offset printing method, gravure printing method,
screen printing method and the like may be used. -

Particularly, an offset printing method and gravugé
printing method are suitable for conducting multi-color
printing and gradation expression. Further, in the case of
mond—color printing, coating methods such as a gravure
coating method, roll coating method, comma coating method
and the like can also be employed. The picture layer 103
is forméd on a part of the surface or the whole surface
according to a picture to be expressed. Further, the
picture layer 103 may be compose& of a metal £film layer of
composed of a combination of a printing layer and a metal
film layer.

The adhesion layer 104 is one which adhere the
above-mentioned reépective layers.on the surface of a
molded article (not indicated). The adhesion layér 104 is
formed on the part to be adhered to the molded article of _
the protecting layer 102 or.of the picture layer 103. That
is, when whole.surface is to be adhe:ed, the_adhesion layer

104 is formed on the whole surface. And, when a part of
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3 having as the nost outer layer & profecting |layer conposed of a heat
reactant of the heat and active energy ray curable resin conposition
conprising as an active ingredient a polyfunctional isocyanate and a
pol yprer having an acryl equivalent weight from 100 to 300 g/eq, a hydroxyl
value from 20 to 500 and a wei ght-average nol ecul ar weight from 5000 to
50000 are excellent in abrasion resistance and chem cal resistance, and
have no crack in the curved part of the nolded article. However, the
nol ded article of Conparative Exanple Al has no sufficient result in any
of _ - 33 - crack occurrence,
abrasi on resitheasuefane dieficde adimmadncehe Tadhexioledlayercilodofis
Conpar ati ve Exanple A2 _
formed partially. As the adhesion layer 104, a heat
sensible or pressure sensible resin suitable for the raw
material of the molded article is appropriately used.
However, if the protecting layer 102 or the picture layer
103 has sufficient adhesiveness to the molded article, the
adhesion layer 104 may be omitted. -
For example, when the raw material of'ihe molded
article is a polyacryl-based résin, a polyacrjl—base resin
may be used. Further, when the raw material of the molded’
article is a polyphenylene oxide-polystyrene-based resin,
polycarbonate-based resin, styrene copolymer-based resin or
polystyrene-based blend resin, a polyacrfl-based resin,
polystyrene-based resin, polyamide-based resin and the like
which has affinity with the resins may be used. Further,
the raw material of the molded article is a polypropylene
resin, a chlorinated polyolefin resin, chlorinated
ethylene-vinyl acetate copolymer resin, cyclized rubber and
cumarone-indene resin can be used.
As a method for forming the adhesion layer 104, there
are coating methods such as a gravure coatihg method, roll
coating method, comma coating method and the like, and

printing methods such as a gravure printing method, screen

prihting method and the like.

- 18 -



has a | ot .of cracks while it is eXcellént in abrasion resistance and
chem cal resistance. The nolded article of Conparative Exanple A3 is
inferior in abrasion resistance and chem cal resistance while it has no
crack. Further, the nolded article of Conparative Exanple B having a
prot.ecting layer conposed of a heat reactant of the conventional heat and
actiye energy ray curable resin conposition is also inferior in abrasion
resi stance, since the acryl equivalent weight of the polynmer contained in
the heat and active energy ray curable resin conposition is over the
specific range. Exanple 4 An acrylic resin filmhaving a thickness of
125 [err]mwas udad the prrssnt ainvention, Acpnstanetioneot dhpscpnsfen
acryl -based ink and an adhesion_ | ayer conBosed of an acrylic resin were
forned by prilayesgisn nate rertricted ctef thehabsypsmentd osiachienbpdinrpts.
according to the gravure printin nethgd. A Brotecting.laxer obt ai ned by
bl endi ng For example, when only surface protection is ‘intended for
utilizing the background pattern and transparency of the
molded article, the protecting layer 202 and adhesion layer
204 can be formed in order on the substrate sheet 201 as
described above, and the picture layer can be omitted as
shown in Fig. 2. ) '
Further, an anchor layer may be formed between the
protéctiné layer and the adhesion layer which constitute
the transfer layer. The anchor layer is a resin layer
which enhances adhesiveness between 'the protecting layer
and the adhesion layer and protects the molded article and
the picture layer from chemicals. For example,
thermoplastic resins such as a two-pack setting urethane
resin, melamine-based or epoxy-based thermosétting resin,
- vinyl chloride copolymer resin and the like can be used.
As a method for forming the anchor layer, there are coating
" methods such as a gravure coating method, roll coating
method, comma coating method and the ;ike and printing
methods such as a gravure printing method, screen printing
method and the like.
A method for producing a molded article excellent in

abrasion resistance and chemical resistance using the
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200 parts .(soli.d conponent: 100 parts) ‘of the varnish A obtained in
Exanple 1 and-5 parts of 1,6-hexane diisocyanate trinmer (trade nane:
Coronate HX, manufactured by N ppon Pol yurethane Industry K K ), and 5
par;§ of a photopolynerization initiator (trade nane: |rgacure 184,

34 manuf actured by Chi ba-Geigy Co., Ltd.), were formed by
pringing on*the opposite surface of the substrate sheet according to the
gravure printing nmethod. The thickness of the protecting |ayer was 5
[err]m The protecting |ayer was semi-cured by heating at 80 [err]C for 30
seconds to obtain a surface protecting material.

' transfer material of the present invention will be

described bellow.

First, as shown in Fig. 3, the transfer material 306
is placed on the molded article 307 with the adhesion layer
thereof facing to the molded article (below).

Then, by using a trénsferring machine such as a roll
transferring machine equipped with the heat resistant
rubber-like elastomer 308, for example a siiicon rubbeg,
up-down transferring machine, and the like, heat and/ox
pressure is applied to the transfer material 306 from the
side of fhe substrate sheet 301 through the heat resistant
rubber-like elastomer 308 set at the conditions of a
temperature from 80 to 260°C and a pressure from 50 to
200 kg/nf. According to the procedure, the protecting layef
is adhered to the surface of the molded article 307 via the
adhesion layer. Then, the substrate.sheet 301 is pulled
after cooling, peeling occurs in the boundary surface
between the substrate sheet 301 and the protecting layer.

If a releasing layer is formed on the substrate sheet
301, when the substfﬁte sheet 301 is pulled, peeling occurs
in the boundary surface between the releasing layer and the
prbtecting layer. Finally, an active energy ray is
irradiated to the protecting layer transferred to the

molded afticle 307 to cure. The step of irradiating the
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This surface protecting material was adhered to the surface of a nol ded
article by utilizing the insert nolding nethod, then it was irradiated
with ultraviolet ray. The nolding conditions included a resin tenperature
of 220[err]C, a nold tenperature of 55[err]C, and a resin pressure of
about 300 kg/cnferr]. The raw naterial of the nolded article was an
acrylic resim and it was nolded into a tray-shaped article having a

| ongi tudinal length of 95 mm a transverse length of 65 nm a rising edge
height of 4.5 nmand R at the corner part of 2.5 mm Irradiation
conditions included 120 Wcm six lanps, a |lanp height of 10 cmand a belt
speed of 15 agtive emxxgylxay may be gordugied beforef tha Biepngfa
thickness of 125 [err]mwas used as a supstrate sheet. A picture |ayer
conposed of areling|thrswbsixateBheehdd@st on | ayer conposed of an
acrylic resin were fornmed bg,printin on the one_ surface of the substrate
sheet in order acch¥ dFhR aGEivR €p FaY¥yr | abj fLeRErABdPeAMar ot ect i ng

ayer obtainﬂﬁé?agqé{£¥r¥gy; y-ray and the like can be used. The
irradiation condition may be determined according to the
kind of the heat and active energy ray curable resin
composition. -
Regarding the molded article 307, though the raw ’
material thereof is not restricted, there can be
exemplified in particular a resin molded article, wooden
article or complex article thereof. These may ﬁe
transparent, translucent or opaque. The molded.article'307
may be colored or not colored. ‘The example of the resin
includes general-purpose resins sueh as a polystyrene-based
resin, polyolefin-based resin, ABS reein( AS resin, AN
" resin and the like. |
Further, there can be used general-purpose engineering
resins such as a polyphenylene oxide-polystyrene-based
resin, polycarbonate-based resin, polyacetal-based resin,
acryl-based resin, pelycarbonate modified polyphenylene
ether resin, polyetylene terephthalate resin, polybutylene
. terephthalate resin, ultre high molecular weight
polyethylene resin and the like,'and super engineering
resins such as a polysuifone resin, polyphenylene

sulfide-based resin, polyphenylene oxide-based resin,
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- 35 - - 200 parts (sofid conponent: 100 parts) of-the varnish A
obtai ned in Exanple 1 and 10 parts of 1,6-hexane diisocyanate triner
(trade nane: Coronate HX, manufactured by N ppon Pol yurethane | ndustry
K.K.}, and 5 parts of a photopolynmerization initiator (trade name:
| rgacure 184, nmanufactured by Chiba-Geigy Co., Ltd.), were formed by
printing on the opposite surface of the substrate sheet according to the
lip coating nmethod.. The thickness of the protecting layer was 5 [err]m
The protecting | ayer was sem - cured by heating at 80 [err]C for 30
seconds to obtain a surface protecting material.
polyacrylate resin, polyether imide resin, polylmlde resin,
liquid crystal polyester resin, polyallyl-based heat
resistant resin and the like. Further, a complex resin
obtained by adding a reinforcing material such as a glass
fiber, inorganic filler or the like can also be used.
' A molded article excellent in abrasion resistance and
chemical resistance can also be produded, by utilizing a
simultaneous molding and transferring methé& in which
transferring is conducted simultaneously with molding by
injection molding, using the transfer material of the
present invention.

First, as shown in Fig. 4, into a mold comprising the

. movable mold 409 and the fixed mold 410 is fed the transfer
material 406 with the protecting layer 402 facing the
inside, that is with the substrate sheet 401 contacting the
fixed mold 410. 1In this process, separate transfer
materials 406 may be fed in one by one, or necessary
portions of a long tranéfer material 406 may be fed in
intermittently.

When the long transfer material 406 is used, it is
preferable to make the position of the picture layer of the
transfer material 406 cdrrespohd to the mold by using a
feeding apparatué having positioning mechanism. Further,

'if the position of the transfer material 406 is detected by

a sensor when the transfer material 406 is fed in
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This surface protecting material Was adhered to the surface of a nol ded
article by utilizing the insert nolding nethod according to the sane
manner as in Exanple 4, then it was irradiated with ultraviolet ray.
Irradiation conditions included 120 Wcm two |anps, a |anp height of 10
c¢m and a bel-t speed of 2.5 mMmmn. Exanple 6 A nol ded article was
prodyced in the same manner as in Exanple 4 except that the varnish B
obtained in Exanple 3 was used instead of the varnish A of Exanple 4.
Conpar ati ve Exanple Cl A protecting layer conposed of a silicon-based
resin ( TPR 6701[err] manufactured by Toshiba silicone K K ) was forned

into a Ia¥eribyemnét§ﬁ@mL¥3%ndrﬁhQKF¢ﬁ§¢Rthﬁ1ﬁ#ﬁ?%ﬁﬁﬁamaterial 406 is

R fixed by the movable mold 409 and the fixed mold 410, the
transfer material 406 can be fixed conétantly at the same
position and deviation of the picture layer does not occur,
therefore such process is convenient. _

The mold is closed, through a gate formed in the
movable mold 409-is injected the molten resin 411 into the
mold for filling, a molded article is formed and. ’

simultaneously to its surface is adhered the protecting
layer 402 of the transfer material 406 or the adhesion
layer formed on the surface thereof.

Then, the resin molded article is cooled, the mold is
opened and the resin molded article is took out. Finally,
the substrate sheet 401 is peeled, and the protecting layer
402 is cured by irradiation of an active energy ray.
Otherwise, the substrate sheet 401 may be'peeled after_
irradiation of an active energy ray.

As an another embodiment of the present invention,
there is an another method in which a molded article
excellent in abrasion resistance and chemical resistance is
produced, using the above-mentioned resin composition. 1In
this method; theére is used a surface protecting material
comprising a substrate sheet having no re;easihg property
and a protecting layer formed on it. The surface

protecting material is produced using the same procedure
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acrylic resin filmas used in Exanple 4. Then, this resin conposition was
conpletely cured by heating. A nolded article was produced in the sane
manner as in Exanple 4 except that the resulting surface protecting
material was used and ultraviolet irradiation was not conducted after
nol di ng. Conparative Exanple C2 A protecting |ayer conposed of an
uret hane acrylate having a polynerizable double bond, a reactive diluting
agent and a photopol ynerization initiator was fornmed into a - |ayer. by the
gravure printing method on the sane acrylic filmas used in Exanple 4.
Then, this resin conposition was %§ggletely cured by irradiation with

ul travi ol et pag makexdiade @sarthe | raRferonpteriad Sxceptnthath®r as in

Exanmpl e 4 except that the resulti surface protecti.n
P ma%erial having no ré%%asing pr%pef%y iégused as a

substrate sheet and the adhesion layer is not formed on the
prétecting layer.

As a substrate sheet having no releasing prope:ﬁy, a
sheet of an acrfl-based resin, polycarbonate-based resin,
vinyl chloride-based resin, urethane-based resin, .
polyester-based resin and the like can be used.

An adhesion layer may optionally be formed on the
surface on which the protecting layer is not formed, of the
substrate sheet. The adhesion layer is formed using the
same procedure and material as the transfer material except
that it is formed on the surface of the substrate sheet.

First, the surface protecting material 501 is placed
to cover the molded article 502 with the protecting layer
thereof facing above as shown in'Fig. 5. Then,.by using a
heater 503 and the like, the surface protecting material
501 is heated to soften, and vacuum suction 504 is
conducted from the lower side. By this procedure, the
substrate sheet ér the adhesion layer formed on it is
adhered to the surface oflthe molded article 502. Finally,
the protecting layer is cured by irradiating an active
eﬁergy ray. |

Otherwise, pressure may be applied from the upper side

of the surface protecting material 501 in addition to the
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mat eri al was used and ultraviolet®irradiation was not conducted after
nol'ding. Irradiation conditions in preparing the transfer materi al
i ncl uded 120 Wcm two lanps, a lanmp height of 5 cm and belt speed of 20
m mn. Conparative Exanple C3 A protecting |ayer conposed of an
uret hane acrylate having a polynerizabl e double bond a thernoplastic
acrylic. resin, and a photopol ynerization initiator was forned into a
| ayer by the gravure printing nmethod on the sane acrylic resin filn1as
used in Exanple 4. Then, this active energy -
37 - ray curable resin conposition was sem -cured by the first
vacuum suction 504 from the lower side. Pressure can be
applied using a liquid or the like directly or further via
a flexible sheet and the like.

As in the case of the transfer material, a molded
‘article excellent in abrasion resistance and chemical
resistance can also be produced, by utilizing a
simultaneous method in which transferring is conducted
simultaneously with molding by injection moiding;

First, as shown in Fig. 6, into a mold comérising the
movable mold 605 and the fixed mold 606 is fed the surface
protecting material 601 with the protecting layer facing
outside, that is with the protecting layer contacting the
fixed mold 606. In this process, the same procedure as in
the production method using the transfer material may be
used.

The mold is closed, through a gate formed in the
movable mold 605 is injected the molten resin 607 into the
mold for filling, a molded article is formed and
simultaneously to its surface is adhered the substrate
sheet of the surface protecting material 601 oxr the
adhesion layer formed on the surface thereof. Then, the
resin molded article is cooled, the mold is opened and the
resin molded article is took out. Finally, the protecting

layer is cured by-irradiating an active energy ray.

Examgles
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irradiatiqn with ultraviolet ray. - "A nol ded article was produced in the
sanme manner as in Exanple 4 except that the resulting surface protecting
material was used. Irradiation conditions in preparing the transfer
mat er,i al included 120 Wcm one lanp, a lanp height of 10 cm and belt
speed of 50 N mn. Conpar ati ve Exanple D A nol ded article was
produced in the sanme manner as in Exanple 4 except that the varnish C
obtained in Conparative Exanple B was used instead of the varnish A of
Exanpl e. Test of Performance Crack occurrence, chem cal resistance
ability and abrasion resistance ability were evaluated with respect to
t he above- nenti oneBh&xpnesent 4invemtion bl bt becfexbherespeci fiigaddy and
Conpar ati ve Exanple D (Tabl e 2%. The, evaluatjon standards were the sane as
those of Exangg@ecyibed by the following examples and comparative

examples, however, the present invention is not restricted

to them. 1In the ekamples, all "parts" and "%" are by

weight.

/ Example 1

A polyester resin film having a thickness of 38 Hm was
used as a substrate sheet. A melamine resin-based ’
releasing agent was applied on the subst:ate sheet in a
thickness of 1 um by using the gravure printing method to |
form a releasing layer, and a protecting layer composed of
200 parts (solid content: 100 parts) of varnish A described
below and 5 parts of 1,6-hexane diisocyanate trimer (trade
name: Coronate HX, ménufactufed by Nippon Poiyurethane
Industry K.K.), and 5 parts of a photopolymerization
initiator (trade name: Irgacure 184, manufactured by Chiba-
Geigy Co., Ltd.), was formed thereon by using the gravure
prihting method. The thickness of the protecting layer was
5 pm. The protecting layer was semi-cured by héating at
150 °C for 20 seconds, and a picture layer composed of an
écryl-based ink and an adhesion layer composed of an
acrylic resin were formed in order by printing according to
the graéure printing method to obtain a transfer material.

The varnish A was obtained in the following method.

First, into a reacting apparatus equipped with a stirring
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- 38- . . [ Tabl e 2] ) ' - Chenmi ca

Abrasi on resistance resi st ance 100 ¢

300 g Exanple 4 o] [err] [err] o Exanple 5

o] . [err] [err] o0 Exanple 6 o] [err]
[err] -[err] Conparative [err] " [err] [err] x Exampl e -

Cl Cpnparative X 0 0 0

apparatus, cooling tube, dropping funnel and nitrogen
introducing tube were charged 175 parts of glycidyl
methacrylate (hereinafter, referred to as GMA),'75 parts of
methyl methacrylate (hereinafter, referred to as MMA), 1.3
parts of lauryl mercaptan, 1000 parts of butyl acetate and
7.5 parts of 2,2’'-azobisisobutyronitrile(hereinafter,
referred to as AIBN), and'they were heated until the
temperature'in the content rose to about 90°C under
nitrogen flow over 1 hour and kept at this temperature for
1 hour. Then, from a aropping funnel previously charged
with a mixture composed of 525 parts of GMA, 225 parts of
MMA, 3.7 parts of lauryl mercaptan and 22.5 parts of AIBN,
the mixture was dropped into the reacting apparatus over
about 2 hours under nitrbgen flow. The resulting mixture
was kept at the same temperature for 3 hours. To this was
added-lo paxrts 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 niirogen introducing tube was changed
to an air introducing rube, and 355 parts of acxrylic acid
(hereinafter, referred to as AA), 2.0 parts of methogquinone
‘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 mixture
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Exanpl e C2 Conparative o] ' Yo Jerr] [err] - x Exanpl e
C3-Conparative Exanple D o] o] ' X X
Fromthe evaluation results of Table 2, the follow ngs are evident. That
is, the nolded articles of Exanples 4 to 6 having as the nost outer |ayer
a protecting |ayer conposed of a heat reactant of the heat and active
enérgy ray turable resin conposition conprising as an active ingredient a
pol yfunctional isocyanate and a polyner having an acryl equival ent wei ght
from 100 to 300 g/eq, a hydroxyl value from20 to 500 and a wei ght-aver age
nmol ecul ar weight from 5000 to 50000 are excellent in abrasion resistance
and . cheni caivase sostlamte and dt ol s owvas Rfded %ﬁbybmveﬁa‘sar untdsl the -

nol ded article. However, the nolded article o nearatlve Exanmpl e C1
has no suffi sPawoladddie GQﬂ%ﬁﬂtoﬁea%h%ékt%c§%$rEﬂc%b abhathen vegdiishy e

and chemni cal resi stance. The nol ded article of Conparati ve Exanple C2
- 39 - The polymexr contalneg in the varn{sh np 3 an acryqp

equivalent weight of 270 g/eq, a hydroxyl value of 204 and
a weight-average molecular weight (in terms of styrene by
GPC) of 18000.

This transfer material was transferred to the -surface
of a molded article by utilizing the simulféneous -
transferring and molding method, then, the substrate sheet
was peeled, and ultraviolet ray was irradiated to
completely cure the protecting layer. The molding
conditions incluﬁed a resin temperature of 240°C; a mold
temperature of 55°C, and a resin pressure of about 300
kg/cmﬁ. The.raw material of the molded article was an‘
acrylic resin, and it was molded into a tray-shaped article
having a longitudinél 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. Irradiation conditions included 120
W/cm, six lamps, a lamp height of 10 cm and a belt speed of
15 m/min. |
Example 2

A polyester resin film having_a thickness of 38 um was
used as a substrate sheet. A melamine reéin—based
releasing agent was applied on the substrate sheet in a

thiékness of 1 um by using.the grévure coating method to
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has a | ot of cracks while it is excellént in abrasion resistance and
chem cal resistance. The nolded article of Conparative Exanple C3 is
inferior in abrasion resistance and chem cal resistance while it has no
crack. Further, the nolded article of Conparative Exanple D having a
protecting lFayer conposed of a heat reactant of the conventional heat and
actiyve energy ray curable resin conposition is also inferior in abrasion
resi stance since the acryl equivalent weight of the polymer contained in
the heat and active ‘energy ray curable resin conposition is over the
specific range. Exanple 7
form a releasing layer, and a protecting layer composed of
200 parts (solid content: 100 parts) of the varnish A and
10 parts of 1,6-hexane diisocyanate trimer (trade name:
Coronate HX, manufactured by Nippon Polyurethane Industry'
K.K.), and 5 parts of a photopolymerization initiator
(trade name: Irgacure 184, manufactured by Chiba-Geigy Co.,
Ltd.), was formed thereon by using the lip coating -method.
The thickness of the protecting layér was S.um. The
protecting layer was semi-cured by heating at 150 °C for 20
seconds, and an anchor Iayer composed of an urethane-based
ink, a picture layer composed of an acryl-based ink and an
adhesion layer composed of an acrylic resin were formed in
order by printing according to the gravure prihting method
to obtain a transfer material.

This transfer material was transferred to the
surface of a molded article according to the same manner as
in Example 1, by utilizing the simultaneous transferring
and molding method, then, the substrate sheet was peeled,
and ultraviolet ray was irradiated to completely cure the
protecting layer. Irradiation conditions included 120
W/cm, two lamps, a lamp height of 10 cm and a belt speed of
2.5 m/min.

Example 3

A molded article was produced in the same manner as in

Example 1 except that varnish B was used instead of the
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A polyester resin filmhaving a thicknéss of 38 [errfmwas used as a
substrate sheet. A nelam ne resin-based releasing agent was applied on the
substrate sheet in a thickness of 1 [err]mby using the gravure printing
method to forma releasing |ayer, and a protecting |ayer conposed of 200
parts (solid content: 100 parts) of the varnish B obtained in Exanple 3,
and_10 parts of 1,6-hexane diisocyanate trimer (trade nanme: Coronate HX
manuf actured by N ppon Pol yurethane Industry KK ), and 5 parts of a
phot opol yneri zation initiator (trade nane: |Irgacure 184, nmanufactured by
Chi ba-CGeigy Co., Ltd.), 8 parts of the follow ng UV absorber A and 2
parts of a pasndsiali|ofecExampdef dr.nefhehyeeoi sby Buwasgprepakied dyati ng
met hod. The - 40 -

changing the amount used of the monomer (GMA) in the

initial charging to 250 parts, the amount used of the

monomer (GMA) in the latexr charging to 750 parts, and the

amount used of AA to 507 parts. The polymer contained in

the varnish B had an acryl equivalent weight of 214 g/eq, a

hydroxyl value of 262 and a weight-average molecular weight

- 1

of 20000.
Comparative Example Al

A protecting layer composed of a silicon-based resin (
TPR 6701° manuf&ctured by Toshiba silicone K.K.) was formed
into a layexr by the gravure printing method on the same
polyester film-as used in Example 1. Then, this resin
éomposition'was completely cured by heating. A ﬁolded
article was produced in the same manner as in Example 1
except that the resulting transfer material was used and
ultraviolet irradiation was not conducted after molding.
Comparative Example A2

A protecting layer composed of an urethane acrylate
having a éolymerizable double bond, a reactive diluting
agent and a photopolymerization initiator was formed into a
layer by the gravure printing method on the-same polyester
film as used in Example 1. Then, this resin composition
was completely cured by iiradiation with ultraviolet ray.

A molded article was produced in the same manner as in
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t hi ckness of the protecting layer*was 5 [err]m The protecting Iayer was
sent-cured by heating at 150 [err]C for 20 seconds, and an anchor | ayer
conposed of an urethane-based ink, a picture |ayer conposed of.an
acryl,-based ink and an adhesion | ayer conposed of an acrylic resin were
formed in ofder by printing according to the gravure printing nethod to
obtajn a trarsfer material. UV absorber A Hydroxyphenyl benzotri azol
represented by the fornul a: [err] Thi s
transfer material was transferred to the surface of a nolded article by
utilizing the sinultaneous transferring and nol di ng nethod, then, the
substrate sheiample 1 except that the resulting transfer material was
used and ultraviolet irradiation was not conducted after
molding. Irradiation conditions in preparing the transfer
material included 120 W/cm, two lamps, a lamp height of 5
cm, and a belt speed of 20 m/min.
Comparative Example A3
A protecting layer éomposed of an urethane acrylate
having a polymerizable double bond, a thermoplastic acrylic
resin, and a photopolymerization initiator was formed into
a layer by the gravure printing method on the same
polyester film as used in Example 1. Then, this active
energy ray curable resin composition was semi~-cured by the
first irradiation with ultraviolet ray.
A molded article was produced in the same manner as in
Example 1 except that the resulting transfer material was
used. Irradiation conditions in preparing the transfer
material included 120 W/cm, one lamp, a lamp height of 10
cm, and a belt speed of 50 m/min.
Comparative Example B
A molded article was produced in the same manner as in
Exémple 1 except that varnish C was used instead of the
varnish A. The varnish C was prepared by changing the
amounts used of the monomers in the initial charging to 125

parts of GMA and 125 parts of MMA respectively, the amounts

used of the monomers in the later charging to 375 parts of
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was peeled, and ultraviolet ray was irradiated to conpletely cure the
protecting layer. The nolding conditions included a resin tenperature of
240[err]C, a nold tenperature of 55 err]C, and a resin pressure of about
300 . kg/cnferr]. The raw material of the nolded article was an acrylic
resi.n, and it was nolded into a tray-shaped article having a |ongitudinal

| ength of 95 nm a transverse length of 65 mm a rising edge height of 4.5
mm and R at the - 41 - cor ner

part of 2.5 mm Irradiation conditions included 120 Wcm two |anps, a

| anmp hei ght of 10 cmand a belt speed of 2.5 mmn
GMA and 375 parts of MMA respectively, and the amount used

of AA to 254 parts. The polymer contained in the varnish C
had an acryl equivalent weight of 355 g/eq, a hydroxyl
value of 158 and a weight-average molecular weight of
17000.

Test of Performance

Crack occurrence, chemical resistance ability and
abrasion resistance ability were evaluated with respecf to
the above-mentioned Examples 1 to 3, Comparative Examples
Al to AB, and Comparative Example B (Table 1). Craék
occurrence was evaluated by observing the condition of the
surface of the molded article according to the following
evaluation standaﬁds judged by naked eyes: o no occurrence,
A occurﬁed.a little, x'occurred much.

Chemical resistance was evaluated by impregnating a
gauze with methanol, observing the condition of the surface
after 50 times reciprocating abrasion according to the
following evaluation'standards judged by naked eyes: e no
occurrence, O little occurrence, a occurred a few, x
occurred much.

Abrasion resistance was evaluafed by.apglying a load
(100 g, 300 g) to a #000 steal wool of 1 cm square,
observing the degree to be injured of the surface after 200
times reciprocating movements at the condition df'2

reciprocation/second and a moving distance of 2 cm
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Exanpl e 8, . A nolded article was produced in the sanme manner as in
Exanpl e 7, except that the foll ow ng UV absorber B was used instead of the
uwv absorber A of Exanple 7. UV absorber B: Hydroxyphenyl-S-triazine
repfesented by the formula: . [err]
Conpar ati ve Exanple El1 A nol ded article was produced in the sane
manner as inN Exanple 7, except that the UV absorber C. 2-(2'-Hydroxy-
5' - net hacryl oxyet hyl phenyl ) - 2H benzotri azol e was used instead of the W
absorber A of Exanple 7. Conparative Exanple E2 A nol ded article was
produced in the sane manner as in '

according to the following evaluatlon standards judged by

naked eyes: o good, a relatively bad, x bad.

[Table 1] .
Chemical Abrasion resistance
Crack .
resistance 100 g 300 g
| Example 1 o o o A
Example 2 o o o A
Example 3 o "0 o_ o,
comparative R A A «
Example Al
Comparative
o
Example A2 % ° °
{Comparative o A R 5
Example A3
Comparative
(o}
Example B . ° x X

From the evaluation results of Table 1, the followings
are evident. That is, the molded articles of Examples 1 to
3 having as the most outer layer a protecting layer
'composed of a heat reactant of the heat and active enexgy
ray curable resin combosition comprising as an active
ingredient a polyfunctional isocyanate and a polymer having
Ian acryl equifalent weight from 100 to 300 g/eq, a hydroxyl
valﬁe from 20 to 500 and a weight-average molecular weight
from 5000 to 50000 are excellent in abrasion resistance and

- chemical resistance, and have no crack in the curved part
of the mﬁlded article. However, the molded article of
'Comparative Example Al has no sufficient result_in any of
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Exanpl e 7,, except that the WV absorber ‘D Et handi am de- N-

- 42 -

(2- ef hoxyphenyl) - N - (4-i sododecyl phenyl ) - (oxal i cani | i de) was used

i nst.ead of the WV absorber A of Exanple 7. Conpar ati ve Exanple E3

A nol ded article was produced in the sane manner as in Exanmpl e 7, except
that_the W absorber E: 2,2',4,4'- . Tetrahydroxybenzophenone was used

i nstead of the WV absorber A of Exanple 7. Conparati ve Exanple F

A nol ded article was produced in the sane manner as in

crack occurrence, abrasion resistance and chemical
resistance. The molded article of Comparative Example A2
has a lot of cracks whilelit is excellent in abrasion
resistance and chémical resistance. The molded article of
" Comparative Example A3 is inferior in abrasion resistance
and chemical resistance while it has no crack. Further,
the molded article of Comparative Example B having a2
protecting layer composed of a heat reactap; of the
‘conventional heat and active energy ray curable resin
composition is also inferior in abrasion resistance, since
the acryl equivalent weight of the polymer contained in the
heat and active energy ray curable resin composition is
over the specific range.
Example 4
An acrylic resin film having a thickness of 125 pm was
used as a substrate sheet. A picture layer composed of an
acryl-based ink and an adhesion lafer composed of an
acrylic resin were formed by printing on the one surface of
the substrate sheet in order according to the gravure
printing method. A protecting iayer obtained by blending
200 parts (solid component: 100 parts) of the varnish A
obtained in Example 1 and 5 parts of i,G—hexane.
diisocyanate trimer (trade name: Coronate HX, manufactured
by Nippon Polyurethane Iﬁdustry K.K.), and 5 parts of a

photopolymerization initiatoxr (trade name: Irgacure 184,
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Exanpl e 7, except that no UV absorber #as used. Test of Performance

Yell ow resistance (light resistance, or weather resi stance), abrasion
resi stance, and transparency were eval uated with respect to the
abovie- nent i oned Exanples 7 and 8, Conparative Exanples E1 to E3, and
Conparative- Exanpl e F (Table 3). The yel | ow resi stance was

eval uated by~the col our difference [err]E as defined by the formula:
[errﬂE = [err]([err]L[err] + [err]a[err] + [err]b[err]) The val ues
of [err]L, [err]a, and [err]b are determ ned by measuring the values L,

a, and b of the protecting |ayer before and after the |Iight resistance

test, by usimsnbiBacturefdeblyr Chibpi-Gedgyouo.qi Iftet.ancevars cfoxrntetl [k r]| 80"

manuf act ur ed by N ppon Denshoku Kogyo K. K

- 43 - printing on the opposite surface of the substrate sheet
according to the gravure printing method. The thickness of
the protecting layer was 5 um. The protecting layer was
éemi-cured_by heating at 80 °C for 30 seconds to obtain a
surface protecting material.

This surface protecting material was adhered te thé
surface of a molded a;ticle by utilizing thé insert moléing
method, then it was irradiated with ultraviolet ray. The
molding conditions included a resin temperature of 220°C, a
mold temperature of 55°C, and a resin preSsure of about
300 kg/cm’. The raw material of the mélded article was an
acrylic resin, and it was molded 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. Irradiation conditions included 120
W/cm, six lamps, a lamp height of 10 cm and a belt speed of
15 m/min.

Example 5

An acrylic resin film having a thickness of 125 um was
used as a substrate sheet. A picture layer composed of an
acryl-based ink and an adhesion layer composed of an
acrylic resin were formed by,printiné on the one surface of
the substrate sheet in order according to the gravure

printing method. A protecting layer obtained by blending
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Condi tion ,of Li.ght Resistance Test ‘' Apparatus: | Super UV Tester
(I'wasaki Denki K. K.) W intensity: 100 mw cnferr] Tenper at ur e:
75[err]C Period: 80 hours Abr asi on resistance was eval uated by
applying a load (300 g) to a #000 steal wool of 1 cm square, observing the
degree to be injured of the surface after 200 tines reciprocating .
novepents at the condition of 2 reciprocation/'second and a novi ng di stance
of 2cm according to the foll owi ng eval uati on standards judged by naked
eyes: o0 good, [err] relatively bad, x bad. Transpar ency was

eval uated by observing the protecting |ayers which contains the W
absorber in @@Qapaatsuisnlidacompdnentto 106e phaitis)wiofy téwenlweatniosh sh andar ds
j udged by . _ -
obtained in Example 1 and 10 parts of 1,6-hexane
diisocyanate trimer (trade name: Coronate HX, manufactured
by Nippon Polyurethane Industry K.K.), and 5 parts of a
photopolymerization initiator (trade name: Irgacure 184,
manufactured by Chiba-Geigy Co., Ltd.), were formed by
printing on the opposite surface of the substrate sheet
according to the lip coating method. The thickness oflfhe
protecting layer was 5 um. The protecting layer was semi-
cured by heating at 80 °C for 30 seconds to obtain a
surface protecting material.

This surface protecting material was adhered to the
surface of a molded article by utilizing the insert molding
method according to the same manner as in Example 4, then
it was irradiated with ultraviolet ray. Irradiation
conditions included 120 W/cm, two lamps, a lamp height of
10 cm and a belt speed of 2.5 m/min.

Example 6

A molded article was produced in the same manner as in
Example 4 except that the varnish B obtained in Example 3
was used instead of the varnish A of Example 4.

Comparative Example Cl

A protecting layer composed of a silicon-based resin (

TPR 6701 manufactured by Toshiba silicone K.K.) was formed

into a layer by the gravure printing method -on the same
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naked eyes: o transparent, [err] frather transl ucent, x much transl ucent.
- 44 - .

L d

s

acrylic resin film as used in Example 4. Then, this resin
composition was completely cured by heating. A molded
article was produced in the same manner as in Example 4
except that the resulting surfacg protecting material was -
used and ultraviolet irradiation was not conducted after
molding.

Comparative Example C2 -

A protecting layer composed of an uretﬂane acrylaté
having a polymerizable double bond, a reactive diluting
agent and a photopolymerization initiator was formed into a
layer by the gravure printing method on the same acrylic

_£ilm as used in Example 4. Then, this resin composition
was completely cured by irradiation with ultraviolet ray.
A molded article was produced in the same manner as in
Example 4 except that the resuiting surface protecting
material was used and ultraviolet irradiation was not
conducted after molding. Irradiation conditions in
preparing the transfer material included 120 W/cm, two
lamps, a lamp height of 5 cm, and belt speed of 20 m/min.
Comparative Example C3 |

A protecting layer composed of an urethane acrylate
having a polymerizable double bond a thermoplastic acrylic
resin, and a photobolymerization initiator was formed into
a layer by the gravure printing method on the same acrylic

resin film as used in Example 4. Then, this active enexrgy
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[ Tabl e 3] . ' Yellow * Abfasion  Transpar-

resi stance resistance ency Exanple 7 20 o] o]
Exanpl e 8 20 o] o Conparative 39

[ert] x Exanpl e E1 Conparative Exanple E2 43 [err]
[err] Conparative Exanple E3 36 X [err] '
Compar ati ve “Exanpl e F 45 0 - From t he

eval uation results of Table 3, the followings are evident. That is,
Exanple 7 in which the protecting |ayer contains UV absorber A, and
Exanple 8 in which the protecting |ayer contains UV absorber B are

excel | ent i rayaldumsbleergsin ovompesitinbevaghsapiosures farthe Hhest
transparency. However, Conparative Exanples El to E3 are poor in all of -
the yel | ow maﬁadﬁﬁﬁigneﬂﬁ%hi%ht¥%%+§%ggc§?y*and transparency. Conparative

Exanple F is excellent in abrasion resistance, but _poor in yellow .
resi st ance. Exaﬁbmplﬁed article was produced in the same manner as in

Example 4 except that the resulting surface protecting
material was used. Irradiation conditions in preparing the
transfer material included 120 W/cm, one lamp, a lamp

height of 10 cm, and belt speed of 50 m/min. -

Comparative Example D

A molded article was produced in the same manner as in
Example 4 except that the varnish C obtained in Comparative
Exgmple B was used instead of the varnish A of Example.
Test of Performance

Crack occurrence, chemical resistance ability and
abrasion resistance ability were evaluated with respect to
the abo%e-mentioned Examples 4 to 6, Comparative Examples
Cl to C3, and Comparative Example D (Table 2). The

evaluation standards were the same as those of Example 1.



An acrylic resi.n filmhaving a thi'ckness of 125 [err]mwas used as a
substrate sheet. A picture |ayer conposed of an acryl-based ink, and an
adhesi on | ayer conposed of an acrylic resin were formed by printing on the
one, surface of the substrate sheet in order according to the gravure

- 45 - - ~printing nethod. A protecting |ayer obtained by )
bl ending 200 parts (solid conponent: 100 parts) of the varnish B .obtained
in Exanple 3, 10 parts of 1, 6-hexane diisocyanate triner (trade nane:
Coronat e HX, manufactured by N ppon Polyurethane Industry K K), and 5
parts of a photopolynerization initiator (trade nane: |rgacure 184,

[Table 2]
Chemical | Abrasion resistance
Crack . :
resistance 100 g 300 g
Example 4 ) ® ' ® o
Example 5 o @ ) o
Example 6 o L) e ®
Comparative
X
Example C1 4 4 A i
Comparative . -
o o o
Example C2 %
Comparative o A A « ‘
Example C3
Comparative
o
Example D ° X X

From the evaluation results of Table 2, the féllowings
are evident. That is, the molded articles of Examples 4 to
6 having as the most outer layer a protecting layer
composed of a heat reactant of the heat and active energy
ray curable resin composition comprising as an active
ingredient a polyfunctional isocyanate and a polymer having
an 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 are excellent in abrasion resistance and
chémical resistance, and have no crack in the curved part
of the molded article. However, the molded article of

. Comparative Examplé Cl has no sufficient result in any of
crack occurrence, abrasion resistance and chemical
resistance. The molded article of Comparative Example C2
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manuf act ured by, Chi ba-Geigy Co., Ltd.), 8 parts of the UV absorber A as in
Exanple 7, 2 parts of a photostabilizer was forned by printing on the
opposite surface of the substrate sheet according to the Iip coating

met hpd. The thickness of the protecting layer was 5 [err]m The protecting
layer was sem -cured by heating at 80[err]C for 30 seconds to obtain a
surface protécting material . This surface protecting material was
adhered to the surface of a nolded article by utilizing the insert nolding
nmet hod, then the protecting |layer was irradiated with wultraviolet ray to
conpletely cure. The nolding conditions included a resin tenperature of

220[err] C, ap@sl @ heeymicHaeksOwhidleerit] Gs axtel I Nprssas fowf about
300 kg/cnferr]. The raw naterial of the nolded article was an acrylic

resin, and irest@taiiteland thend dalayesimtehast i die wolded atioigle udf nal
|l ength of 95 mm a transverse length of 65 nm a rising edge height of 4.5
mm and R at Compawatdivep@xangle? C3 s infexidiatiomlomsion onssistanded 120
Wcm two lanps, a tanp height of 10 cm and a belt speed of 2.5 m mn.
' and chemical resistance while it has no crack. Further,
the molded article of Comparative Example D having a
érotecting layer composed of a heat reactant of the-
conventional heat and active enexrgy fay curéble resin
composition is also inferior in abrasion resistance sin;e
the acryl equivalent weight of the polymer contained in the
heat and active energy ray curable resin composition is '
over the specific range.
Example 7
A polyester resin film having a thickness of 38 um was
used as a substrate sheet. A melamine resin-based
releasing agent was applied on the substrate sheet in a
thickness of 1 um by using the gravure printing method to
form a releasing layer, and a protecting layer compoéed of
200 parts (solid content: 100 parts) of the varnish B
obtained in Example 3, and 10 parts of 1,6-hexane
diisocyanate trimer (trade name: Coronate HX, manufactured
by Nippon Polyurethane industry K.K.), and 5 parts of a
photopolymerization initiator (trade name: Ixrgacure 184,
manufaétured by Chiba-Geigy Cé., Ltd.), 8 parts of the
following UV absorber A, and 2 parts of a photostabilizer

~was formed thereon by using the lip coating method. The
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- 46 - . ' Exanpl e 10 " A holded article was produced in the
same nmanner as in Exanple 9, except that the UV absorber B of Exanple 8
was .used instead of the UV absorber A of Exanple 9. Conparative Exanple

GL - A nol ded article was produced in the sane manner as in Exanple 9,
except that ‘the UV absorber C of Conparative Exanple El was used i nstead
of the UV absorber A of Exanple 9. Conparative Exanple & A nol ded

article was produced in the same manner as in

thickness of the protecting layer was 5 um. Thé protecting
~ layer was semi-cured by heating at 150 °C for 20 séconds,
and an anchor iayer éomposed of an urethane-based ink, a
. picture layer composed of an acryl-based ink and an
adhesion layer composed of an'acryiic resin -were formed in
order by printing-according to the gravure printing method
to obtain a transfer material. ' -
UV absorber A:

Hydroxyphenylbenzotriazol represented by the formula:

=N,

©: N O OH o
S CH
SN I e

CH,CH,COCH,CHCH,0CC=CH,

This transfer material was transferred to the surface
of a molded article by utilizing the simultaneoué
transferring and molding method, then, the substrate sheet
was éeeled, and ultraviolet ray was irradiated to
completély cure the protecting layer. The molding
conditions included a resin temperature of 240°C, a mold
temperature of 55°C, and a resin pressure of about 300

kg/cm®. The raw material of the molded article was an

acrylic resin, and it was molded 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
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Exanpl e 9,. except that the WV absdrber 'D of Conparative Exanple E2 was

used instead of the UV absorber A of Exanple 9. Conparative Exanple G3
A nol ded article was produced in the same manner as in Exanple 9, except
that” the UV absorber E of Conparative Exanple E3 was used instead of the

UV absorber-A of Exanple 9. Conparative Exanple H A nol ded article
was produced™in the same manner as in Exanple 9, except that no W
absorber was used. Test of Perfornance Yel | ow resi stance, abrasion

resistance, and transparency were evaluated with respect to the above-
- 47 -
corner part of 2.5 mm. Irradiation conditions included 120
W/cm, two lamps, a lamp height of 10 cm and a belt speed of

2.5 m/min.

Example 8

A molded article was produced in the same manner as in
Example 7, except that the following UV absorber B was used
instead of the UV absorber A of Example 7. -

uv absorbef B:

Hydroxyphenyl-S-triazine represented by the formula:

CHz?HCHzocfast/G,aHﬂ
OH '

Comparative Example El

A molded article was produéed in the same manner as in
Example 7; except that the UV absorber C: 2-(2'—Hyd£oxy—
5¢-methacryloxyethylphenyl)-2H-benzotriazole was used
instead of the UV absorber A of Example 7.

Comparative Example E2
A molded article was produced in the same manner as in

Example 7, except that the UV absorber D: Ethandiamide-N-
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nmenti oned Exanples 9 and 10, Conparativé Exanples Gl to G3, and
Conparative Exanple H (Table 4). The evaluation standards were the sane as

those of Exanple 7. [Table 4] Yel | ow Abr asi on

Transpar - resi stance resistance ency Exanple 9 20

[ err] 0 Exanple 10 : 20 [err] o Conparative
Exanple GL ~ 39 [err] X Conparative Exanple &

43 [err] [err] Conparative. Exanple G3 36 X
[err] Conparative Exanple H 45 [err] - From

the evaluation results of Table 4, the followngs are evident. That IS,

Exanpl e 9-in( mheanokyﬁhangnqculnq4AﬁaaﬂodEnyrphenyA0apemabﬁcaﬁiladé)
Exanple 10 in which t protecting | ayer contains UV absorber B are
excell ent inwas used instead of the UV absorber A of Example 7.

Comparative Example E3

A molded article was produced in the same manner as in
Example 7, except that the UV absorber E: 2,2’ ,4,4"'~
Tetrahydroxybenzophenone was used instead of the UV
absorber A of Example 7. ' .
Comparative Example F

A molded article was produced in the same manner as in
Example 7, except that no UV absorber was used.
Test of Performance

Yellow resistance (light resistance, or weather
resistance), abrasion resistance, and transparencj,were
evaluated with respect to the above-mentioned E#amples 7
and 8, Comparativ; Examples El1 to E3, and Comparative
Example F (Table 3).

The yellow resistance was evaluated by the colour
difference AE as defined by the formula:

AE = V(AL® + Aa® + Ab® )

The values of AL, Aa, and Ab are determined by
measuring the values L, a, and b of the protecting layer
before and after thé light resistance test, by using the

' spectroscoéic c¢olour difference meter *SZ-280" manufactured

by Nippon Denshoku Kogyo K.K.
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all of the yellow resistance, abr@asion'resistance, and transparency.
However, Conparative Exanples GL to G3 are poor in all of the yell ow
resi stance, abrasion resistance, and transparency. Conparative Exanple H
i s.excellent in abrasion resistance, but poor in yellow resistance.
Techni cal Effects of the Invention The sheet material of the present
invention has a protecting |layer which is conposed of a heat reactant of a
- 48 - heat and active energy ray curable resin conmposition
conprising as an active ingredient a polyfunctional isocyanate and a
pol ymer having a (neth)acryl equival ent '

: Condition of Light Resistance Test

- Apparatus: I Super UV T?ster (Iwasaki Denki K.K.)
UV intensity: 100 mw/cm

Temperature: 75°C
Period: 80 hours

Abrasion resistance ﬁas'evaluated by applying a load
(300 é) to a #000 steal wool of 1 cm square, observing the
degree to be injured of the surface after 200 times
reciprocating movements at the condition of- 2 !
reciprocation/second and a moving distance of 2 cm, .
according to the following evaluation standards judged by
naked eyes: o good, a relatively bad, x bad.

Transparency was evaluated by observing the prptecting
layers which contains the UV absorber in equal amounts,
aééording to the following evaluation standards judged by

naked eyes: o transparent, a rather translucent, x much

translucent.
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wei ght fram 100 to 300 g/eq, a hydroxyl’. value from20 to 500 and a

wei-ght - aver age nol ecul ar wei ght from 5000 to
| ayer transferred to the
.irradiation.
resi stance and chem cal

caused in the curved part of the
protecting |layer is
a l|arge scale active energy ray irradiation apparatus i s not

energy ray

50000. And, this protecting

surface of a nolded article is cured by active
Therefore, a nolded article excellent in
resi stance can be obtained, and crack is not
nol ded article. Further, since the

cured in part by heat in transfer nmaterial

active.energy ray irradiation to realize |l ow cost.

[Table 3]
Yellow Abrasion Transpar-
resistance | resistance ency
Example 7 . 20 o o
Example 8 20 o o
Comparative
A b 4

Example El 39
Comparative '

43 A A -
Example E2 . ,
Comparative '

3 X
Example E3 6 A
Comparative 45 o _
Example F

From the evaluation results of Table 3, the followings

are evident. That is, Example 7 in which the protecting

. layer contains UV absorber A, -and Example 8 in which the

protecting layer contains UV absorber B are excellent in
all of the yellow resistance, abrasion resistance, and
transparency. Howevei, Comparative Examples El to E3 are
poor in all of the yellow iésistance, abrasion resistance,
and transparency. Comparative Example F is excellent in
abrasion resistance, but poor in yellow resistance.
Example 9

An acrylic resin film having a thickness of 125 pym was
used as a substrate sheet. A picture layer composed of an
acryl-based ink, and an adhesion layer composed of an-
acrylic resin were formed by printing on the one surface of
the substrate sheet in order according to the gravure |

- 45 -
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producti on,
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- 49 - . What is claired is: 1. Atransfer material
conprising a substrate sheet having releasing property and a protecting
| ayer formed on the substrate sheet, wherein the protecting |ayer is
conposed of a heat reactant of the heat and active energy ray curable
resi.n conposition which conprises as an active ingredient a polyfunctional .
i socyanate and a pol ymer having a (neth)acryl equivalent weight from 100
to 300 g/eq, a

printing method. A protecting layer obtained by blending
260 parts (solid component: 100 parts) of the varnish B
obtained in Example 3, 10 parts of 1,6-hexane diisbcyanate
trimer (trade name: Coronate HX, manufactured by Nippon
Polyurethane Industry K.K.), and 5 parts of a
photopolymerization initiator (trade name: Irgacure 184,
manufactured by Chiba-Geigy Co., Ltd.), 8 parts of the UV
absorber A as in Example 7, 2 parts of a ph;tostabilizé;
was formed by printing on the opposite surface of the
substrate sheet according to the lip coating method. The
thickness of the protecting layexr was 5 um. The protecting
layer was semi-cured by heating at 80°C for 30 seconds to
obtain a su£face protecting material.

. This surféce protecting material was adhered to the
surface of a molded article by utilizing the insert molding
method, theh the protecting layer was irradiafed with
ultraviolet ray to completely cure. The molding conditions

_included a resin temperature of 220°C, a mold temperature
of 55°C, and a‘resin pressure of about 300 kg/cnﬁ. The raw
material of the molded article was an acrylic resin, and it
was molded 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.

Irradiation conditions included 120 W/cm, two lamps, a lamp

height of 10 Cm, and a belt speed of 2.5 m/min.
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hydroxyl value from 20 to 500 anhd ‘a wei'ght -average nol ecul ar wei ght from
5000 to 50000. 2. The transfer material according to claim1,
wherein the polyner is a reaction product obtained by an addition reaction
of a, glycidyl (neth)acrylate-based polyner and [err],[err]-unsaturated
nmonocar boxyl-i ¢* aci d. 3. The transfer material according to claim 2,
wherein the glycidyl (nmeth)acryl ate-based polyner is a honopol yner of
gl yci.dyl (neth)acrylate, or a copolyner of glycidyl (neth)acrylate and an
[err],[err]-unsaturated nonomer having no carboxyl group. 4. The
transfer material according to claim1 further conprising an ultraviolet
absorber whi gkampieannl i phatic group having 3 to 30 carbon atons, and the
al i phatic group conprising a 2-hydroxypropyl ene di oxy noiety.
- 50 - A molded article was produced in the same manner as in
Example 9, except that the UV absorber B of Example 8 was
used instead of the UV absorber A of Example 9.
Comparative Example G1
A molded article was produced in the same manner as in
Example 9, except that the UV absorber C of Comparative
Example El was used instead of the UV absorber A of Exémple
9.
Comparative Example G2
A molded article was produced in the same manner as in
Example 9, except that the UV absorber D of Comparative
Example E2 was used instead of the UV absorber A of Example
9.
- Comparative Example G3
" A molded articie was produced in the same manner as in
Example 9, except that the UV absorber E of Comparative
Example E3 was used instead of the UV absorber A of Examplé
9.
Comparative Example H
A molded article was produced in the same manner as in
Example 9, except that no UV absorber was used.
Test of Performance

Yellow resistance, abrasion resistance, and

transparency were evaluated. with respect to the above-
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5. The transfer material according to tlaim4, wherein the ultraviolet
absorber has a structure represented by the fornula: [err]

6. The transfer material according to claim4, wherein the ultraviolet
absarber has a structure represented by the fornmula:

[err]

mentioned Examples 9 and 10, Comparative Examples Gl to G3,
and Comparative Example H (Table 4). The evaluation

standards were the same as those of Example 7.

[Table 4]
Yellow Abrasion Transpar-

resistance | resistance ency
Example 9 20 e o
Example 10 20 ® o ,
Comparative
Example Gl 39 4 x
Comparative
Example G2 43 4 4
Comparative
Example G3 35, * ' 4
Comparative
Example H 45 ® -

From the evaluation xresults of Table 4, the followings
are evident. That is, Example 9 in which the protécting.
layer contains UV absorber A, and Example-lo in which the
protecting layer contains uv ébsorber B are excellent in
all of the yellow resistance, abrasion resistance, and
transparency. However, Cdmparative Examples Gl to G3 are
poor in all of the yellow resistance, abrasion resistance,
‘and transparency. Comparative Example H is excellent in
abrasion resistance, but poor in yellow resistancg.

Technical Effects of the Invention

The sheet matexial of the present invention has a
protecting layer which is composed of a heat reactant of a
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7. The transfec material according to ¢laim1 further conprising an
adhesion |l ayer fornmed on the protecting |ayer. 8. The transfer
material according to claim21 further conprising a picture |ayer and an
adhesion layer forned in. order on the protecting |ayer.

-51- -

-
x

heat and active.energy ray curable resin composition
comprising as an active ingredient a polyfunctional
isocyanate and a polymer having a (meth)acryl eguivalent
weight from 100 to 300 g/eq, a hydroxyl value from 20 to
500 and a weight—a?erage molecular weight from 5000 to
50000. And, this protecting layer transferred to the
surface of a molded article is cured by active energy ray
irradiation. The&efore, a molded article e;cellent in |
abrasion resistance and chemical resistance can be
obtained, and crack is not caused in the curved part of the
molded article. Furthexr, since the protecting layer is
cured in part by heat in transfer material production, a
large scale active energy iay irradiation apparatus is not
required in active energy ray irradiation to realize low

cost.
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9. A nethod for. producing a nolded arti'cle excellent in abrasion

resi stance and chem cal resistance conprising the steps of: - adhering
the protecting layer of the transfer material which conprises a substrate
sheet. havi ng rel easing property and a protecting |layer fornmed on the

substrate sheet, ~on the surface of a nolded article; rel easing said
substrate sheet; and irradiating the protecting |layer transferred to
said nolded article with an active energy ray, wherein said transfer
material is one according to claim1. 10. A nmethod for producing a

nol ded article excellent 1in abrasion resistance and chem cal resistance
conprising tuleastEPschiimed is:placing in a nold the transfer material

conprising a substrate sheet having rel easing property and a protecting

| ayer formed on the. substranefehesdtenial t¢emprbsng i agsubayeatehshesit

facing InSIdeﬁaving releasing property and a protecting layer formed on
the substrate sheet, wherein the protecting layer is
composed of a heat reactant of the heat aﬁd'active energy
ray curable resin composition which comprises as an active
ingredient a polyfunctional isocyanate and a polymer hav;ng
a (meth)acryl equivalent weight from 100 to 300 g/eq, é
hydroxyl value from 20 to 500 and a weight-average
molecular weight from 5000 to 50000.

2. The transfer material according to claim 1,
wherein the polymer is a reaction éroduct obtained by an
addition reaction of a glycidyl (meth)acrylate-based
polymer and o,B-unsaturated monocarboxylic acid.

_3.. The transfer material according to claim 2,
wherein the glycidyl (meth)acrylate-based polymer is a
homopolymer of glycidyl (meth)acrylate, or a copolymer of
glycidyl (meth)acrylate and an_a,ﬁ-uﬁsaturated monomer
having no carboxyl group.

4. The transfer material according to claim 1 further
comprising én ultraviolet absorber which ﬁas an aliphatié

group having 3 to 30 carbon atoms, and the aliphatic group

comprising a 2-hydroxypropylene-dioxy moiety.

- 50 -
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injecting a resin into cavity for‘fill?ng, mol di ng and si nmul t aneously
adhering the protecting |layer of the transfer material to the surface of
the‘nolded resin; and irradiating the protecting |layer transferred to

the _resulting nolded article with an active energy ray, wherein said
transfer. mat-erial is one according to claim 1.

- 52, - - 11. A nethod for producing a nolded article
excellent in abrasion resistance and chemical resistance conprising the
steps of: adhering the substrate sheet of the surface protecting

5. The transfer material according to claim 4,
wherein the ultraviolet absorber has a structure

represented by the formula:

/N\ | |
[ L N O OH OCH ]
N i | -

CHzCH;COCH,CHCH,0CC=CH,

6. The transfer material according to claim 4,
wherein the ultraviolet_absorber has a structure

represented by the formula:

OCHZCI;HCH20C1 2H25/ C1 3H27
OH

OH

Py

7. The transfer material according to claim 1 further
comprising an adhesion layer formed on the protecting
layer. .

8. The transfer material accdrding to claim 1 further
comprising a picture layer and an adhesion layer formed in

order on the protecting layer.
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mat eri al which conprises a substrate sheet having no releasing property
and a protecting |layer forned on the substrate sheet, on the surface of a
nol ded article; and irradiating the protecting |ayer of the surface
prot-ecting material adhered to the resulting nolded article with an active
energy ray, - wherein said protecting |layer conprises a heat reactant of a
heat, and actTve energy ray curable resin conposition conprising as an
active ingredient. a polyfunctional isocyanate and a polynmer having a
(meth)acryl equivalent weight from100 to 300 g/eq, a hydroxyl value from
20 to 500 and a wei ght-average nol ecul ar weight from 5000 to 50000.

12. A nethod for g[odyChBgndd 2baegrabiucthy axaRlled adtl Y askOf1lent
resi stance and chem cal resistance conprising the steps of: placing in

a nol d the simfabeapiohestisigtancer aall chemicaldi #esd staidd ad@mphEgingavi ng
no releasing property and a protecting |ayer forned on the substrate sheet
W th the steps of:

' adhering the protecting layer of the transfer material
which comprises a substrate sheet having releasing property
and a protecting layer formed on the suSstrate sheet,'on
the surface of a molded article; -

= releasing said substrate sheet; and

irradiating the protecting layer transferred to éaid
molded article with an active energy ray,
wherein said transfer material is one according to claim 1.

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

placing in a mold the transfer material comprising a
substrate sheeﬁ having releasing property and a protecting
1ayer'formed on the substrate sheet with the protecting
layer thereof facing inside; '

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

irradiating the protecting layer transferred to the

resulting molded article with an active energy ray,

wherein said transfer material is one according to claim 1.

’

- 52 -

i
* C L M S *



the substrate sheet facing inside;” : ' - 53 -

injecting a resin into cavity for filling, nolding and -sinultaneously
adhering the substrate sheet of the surface protecting material to the
surface thereof; and - irradiating the protecting |ayer of the surface

protecting naterial adhered to the resulting nolded article wth an active
energy ray, wherein said protecting |ayer conprises a heat reactant of a
heat and active energy ray curable resin conmposition

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

adhering the substrate sheet of -the surfacelprotecting
material which comprises a substrate sheet having no
releasing property apd'a protecting layer formed on the
substrate sheet, on the surface of a molded articls; and-

irradiating the protecting layer of tﬁe,surface !
protecting material adhered to the resulting molded article
with .an active enerxrgy ray,
wherein said protecting layer comprises a heat reactant of
a heat and active energy ray curable resin composition
comprising as an active ingredient a polyfunctional
isocyanate and 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.

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

placing in a mold the surface protecting material
comprising a-substrate sheet having no releasing property
and a protecting layer formed on the substrate sheet with

the substrate sheet facing inside;

~ B3 -
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conprisingsas anh active ingredient” a pol yfunctional isocyanate and a
pol'ymer having a (nmeth)acryl equivalent weight from 100 to 300 g/eq, a
hydr oxyl value from20 to 500 and a wei ght-average ‘nol ecul ar wei ght from
5000. to 50000. 13. The method according to claim1l or 12, wherein
t he .pol yner -is a reaction pr.oduct obtained by an addition reaction of a
gl ycidyl (neth)acryl ate-based polyner and [err], [err]-unsaturated
nonocar boxyl i ¢ aci d. 14. The nethod according to claim13, wherein
the glycidyl (neth)acryl ate-based polyner is a honopol ynmer of gl ycidyl
(meth)acrylate, or a copolyner of glycidyl (nmeth)acrylate and an

[err],[err]-unsat Q&ﬁ&%i@%eé’tﬁvlmm%aﬁw)ﬁoﬂ% BIDLhg, moldihg dhe
met hod according to claim1ll or 12, wherein e heat and active energy ray

curable reSlBlﬂ@ﬂ%&ﬂéduﬁlyvﬁdhéringrﬁhéfﬁumsttaxélsnpéﬁwmf their sleface
corpri sing a;rotectlng material to the surface thereof; and
irradiating the protecting layer of the surface

protecting material adhered to the resulting'molded'érticle
with an active energy ray, |
wherein said protecting layer comprises a heat reactant of
a heat and active energy ray curable resin.;omPOSition ’
coﬁprising as.an active ingredient a polyfunctional
isocyanate and a polymer having a (meth)acryl equivalent
weight from 100 to 300 g/eq,'é hydroxyl value from 20 to
500 and a weight-average molecular weight from 5000 to
50000. .

13. Thé method according to claim 11 or 12, wherein
the polymér is a reaction product obtaiﬁed by an addition
reaction of a glycidyl (meth)acrylate~based polymer and
o, B-unsaturated monocarboxylic acid.

14. The method according to claim 13, wherein the
glycidyl (meth)acrylafe—based'polymer is a homopolymer of
glycidyl (meth)acrylate, or a copolymer of glycidyl
(meth)acrylate and an a,ﬁ-unsaturéted monomer having no
carboxyl group.

15. The method according to claim 11 or 12, wherein

the heat and active enerxgy ray curable resin composition

which forms the protecting layer, further comprising an
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uItraVioIet absorber which has an aliphatic group having 3 to 30 carbon

at.ons, and conprising a 2-hydroxypropyl ene dioxy noiety. 16. The
met hod according to claim 15, wherein the wultraviolet absorber has a
straicture represented by the formla: _ [err]

17. "The net-hod according to claim15, wherein the

-
19

ultraviolet absorber which has an aliphatic group having 3
to 30 carbon atoms, and compfising a 2-hydroxypropylene
dioxy moiety. .
16. The method according to claim 15, wherein the
ultraviolet absorber has a structure represented by the

formula:

/N\ . |
l L N 0o OH OCH
N i | e

CH3CH,COGH,CHCH,0CC=CH,

17. The method according to claim 15, wherein the
ultraviolet absorber has a structure represented by the

. formula:

OCH,CHCH,0C12Hys/CiaHzr
OH

OH
18. The method according to claim 11 or 12, wherein

the surface protecting material further comprises an

- 55 -
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ultraviol et absorber has -a structdre répresented by the formul a:

[err] 18. The nmethod according to claim 11l or 12, wherein
the surface protecting material further conprises an

- 55_

“

adhesive layer on the surface on which the protecting layer
is not formed, of the substrate sheet.

19. The method according to claim ;8, wherein the
surface protecting mateiial further comprises a picture
layer, and an adhesive layer on the surface on which the
protecting layer is not formed, of the substrate sheet.

20. A surface protecting material comprising a
substrate.sheet having no reléasing property and a
protecting layer formed on the substrate sheet, wherein the
protecting layer is composed of a heat reactant of the heat
and active energy ray curable resin composition which
comprises as an active ingredient a polyfunctional
isocyanate, 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, and an ﬁltraviolét.absorbef-which has an aliphatic
group having 3 to 30 caibon atoms, and the aliphatic group
comprising a 2-hydroxypropylene dioxy moiety.

21. The surface protecting material according to
claim 20, wherein the ultraviolet absorber has a structure

represented by the formula:

- 56 -
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adhesi ve layer. on the surface on which the protecting layer is not forned,
of. the substrate sheet. 19. The method according to claim 18, wherein
the surface protecting material further conprises a picture |layer, and an
-adhesi ve |l ayer on the surface on which the protecting layer is not forned,
of the substrate sheet. 20. A surface protecting material conprising -
a- substrate sheet having no rel easing property and a protecting |ayer
forfred on the substrate sheet, wherein the protecting | ayer is conposed of
a heat reactant of the heat and active energy ray curable resin

conposi tion which conprises as an active ingredient a pol yfunctional

| socyanate, a polyner having a (nmeth)acryl equivalent weight from100-to
300 g/egy, a hydroxyl value from to 500 and a wei ght-average nol ecul ar
wei ght from 5000 to 50000, d af Tl traviol et absorber which has an

al i phatic group h%fifif%]to 3 rbon atons, and the aliphatic group

o N— OH  OCH,
N |I I i1

«  CHyCHyCOCH,CHCH,OCC=CH,

22. The surface protectzng matexial accordlng'to

claim 20, wherein the ultraviolet absorber has a structure
represented by the formula: -

OCH,CHCH 00 12Has/CrsHzr
OH

&

23. The surface protecting material according to
claim 20, further comprising an adhesive layexr on the
surface on which the protecting layer is not formed, of the
substrate sheet. '

24. The surface protecting material:- accoxding to
claim 20, further comprising a picture layer, and an
adhesive layer on the surface on which the protecting layer

is not formed, of the substrate sheet.
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conpr|5|ng a 2-hydr oxypropyl ene dloxy foiety. - 21. The surface
pretecting material according to claim?20, wherein the ultraviolet
absorber has a structure represented by the fornmula:

- 56 - [err]
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22: The surface protecting materisal ac¢cording to claim 20, wherein the
ul-travi ol et absorber has a structure represented by .the formula:

[err] 23. The surface protecting material according to
claim 20, further conprising an adhesive |layer on the - surface on which the
protecting.layer is not forned, of the substrate sheet. 24. The

surface protecting material according to claim20, further conprising a
picture layer, and an adhesive |ayer on the surface on which the
protecting | ayer

Fig.4
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is not.formed, of the substrate sheet™®

Fig.5
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TEXT OF THE ABSTRACT

THERMO- AND ACTIVE ENERGY BEAM-SETTING RESIN COMPOSITION USED
FOR_PROTECTIVE LAYER OF TRANSFER MATERIAL, TRANSFER MATERIAL
SURFACE PROTECTING MATERIAL, AND PROCESS FOR PRODUCING MOLDED
PRODUCT OF HIGH ABRASION RESISTANCE AND HIGH CHEMICAL RESISTANCE

The sheet material (106) of the present invention has a protecting layer (102) which comprises
a heat reactant of a heat and active energy ray curable resin composition comprising as an
active ingredient a polyfunctional isocyanate and 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. And, this protecting layer applied to the surface of a molded
article (101) is cured by active energy ray irradiation. Therefore, a molded article excellent in
-abrasion resistance and chemical resistance can be obtained, and crack is not caused in the
curved part or the molded article. Further, since the protecting layer is cured in part by heat in
sheet material production, a large scale active energy ray irradiation apparatus is not required
in active energy ray irradiation to realize low cost.

Figure 1.
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