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W AR A B ES R EAN R AE L DRE
ABHEEMARTABROHARB X - EHFSHBEAR
W IMD BB AR AR EH B R ER 2T IMN &
Y- EEEEA - B ERTA SR Dual cure B &
AW IMDZERE  AEFOLSBBMHMH LA ®EMFHR
hEE Mz B R LA AL A 4E B E R KR @R AR
LA E TR E IMF(In Mold Forming) & & > 3t
MR ETENGHERREES  RAEBFETEI LR
H B ASABESREASHBRZE R - AM
Dual cure ER# x4 ANLBERLERHERILEF  HH#
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W FERRALE S E2ERNEMAREE SRR
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N ORBMAEFEBS - BEHAZEBBEROT ARG -
ABBPAEAUTEE  AEPARLE IMDE2£4F—
BRI RBELREFRESABRILRSF  THET —ER
fbHBE > 2R T Dual cure 2R ENE P B ITHE AR
I/ 2z ARERER LA RA D ER CEBE
ShhBILRF AimatdasBrErEias THLER
BUHBAAIEESRZIBRBE  GEEPHREERAN
® HELRAZSHRE ABRAEASTHEXHK -
LA P — S MATAIBBRARIMANE » FH
ML TAHMASAZ @A ARWE > A mATiE L 1ER
s S g AR 0 3t JE AR H AR B Ao DA TR e

[ &5 # K ]
EHLAME B AEALRE RS REIER AR
1z 8 Fk BRBEEFETRERSEMNEY RS M EHN
@ ziumprl0ziikm (HELFZE) UHA—
AAERMEZASR 1] M BBER]1 OB ZAAER
11 ARDSTRSEEH OB R —BELHIIBR > ARES

5 6,35 4o T S BR C
58 (—) ®REgE—#BEAR 10 2E2ZBBEAR10
oA B oz owm o# % = ¥ # #5 ( Polyethylene

Terephthalate » PET)~ % #: 8 & ( Polycarbonate > PC) -
= Bt ms 4 4 & (Tri-acetyl Cellulose TAC) ~ R ¥ XA
% &% ¥ &5 (Polymethylmethacrylate » PMMA) ~ ¥ X & W B
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WA - L 2 F 4 (Methylmethacrylate styrene) 2
Bt %4 (Cyclic Olefin Copolymer » COC) % # &
BARUALEABMR - FShALBRETEG T  ZEFBEARLO
R EA A 10 2 1000 #05k Cum) {2 L& B E T RE R
Bl &9 & A M Jo LA 3/ % o

S () REt—RELHENR  ETHAREHE
ﬂ@%%ﬁﬁ@ﬁﬁl@%iﬁﬁoﬁ%%%+’AﬁA
mER AL EEN T EEANZERBR R L 02X LK

¢ & oo Al 4o F) B B IREP R~ R EAMSG - BB BN F T X EAT
(ko =1 )-

M BAMERTRELBRILTAXEY A — KK

AL B S — S ARAL B s 0 A P RSN R AL R AR 2 4F

% 4% & g5 (Full acrylate resin) ~ % 85 8 & M B2 Hg & 7%
M (Polyester acrylate oligomer) ~ 3% £ #A & M B fis 5%
2 4 (Epoxy acrylate oligomer) ~ H & A5 #A A M 8% A5 &
o 2 4 (Polyurethane acrylate oligomer) X 4 — #& & & 4%
Uk FRTHEEES ARSI AN BT ZHEER
%¢’Lﬁ%%ﬁﬁ%xﬁﬁ%%a AW H B BT
B MURBERLTAORETALAREER R ERL
RIEER =% A %&ﬁ%%&yhﬁﬁiﬁﬁﬁz&~
A BAEU L BT RARERERTA PHEA
( 2-phenoxy ethyl acrylate) ~ PH3EOA ( Ethoxylated
Phenoxyl Acrylate )~ CTFA(Cyclic Trimethylol-propane
Formal Acrylate)~ BA (Benzyl Acrylate)~ LA (Lauryl
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Acrylate) ~ LMA (Lauryl Methacrylate) - SA (Stearyl
Acrylate )~SMA( Stearyl Methacrylate )~ ISODA( I'sodecyl
Acrylate) ~ ODA (C8-Cl10 Acrylate) ~ IBOA ( Isobornyl
Acrylate) ~ IBOMA ( Isobornyl Methacrylate) > EOEOEA
( 2-(2-Ethoxyethoxy) Ethyl Acrylate) % > 40 TF Fiow
Z ALE X

Mono(meth)acrylate (Ri=H - CHs)

T e A R E B BT A HPHPDA (Hydroxypivalyl
Hydroxypivalate Diacrylate ) ~ DCPDA
(dicyclopentadiene acrylate) ~ HDDA(1, 6-hexanediol
diacrylate) ~ HD2EODA ( Ethoxylated 1, 6-Hexanediol
Diacrylate)‘DPGDA(DipropyleneGlycolDiacrylate)~
TPGDA ( Tripropylene Glycol Diacrylate ) ~ PEGDA
(Polyethylene Glycol Diacrylate) -~ NPGDA ( Neopentyl
GlycolDiacrylate)\NPGZPODA(PropoxylatedNeopentyl
Glycol Diacrylate ) ~ MPDDA ( EM2280
9-Methyl-1, 3-Propanediol Diacrylate ) ~ BEPDDA
( 2-Butyl-2-Ethyl-1, 3-Propanediol Diacrylate )
BPA4EODA ( Ethoxylated Bisphenol-A Diacrylate )
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BPAIOEODA ( Ethoxylated Bisphenol-A Diacrylate ) »
MPDDA ( 2-Methyl-1, 3-Propanediol Diacrylate )

MPD2EODA ( Ethoxylated?2 2-Methyl-1, 3-Propanediol ) -
EGDMA ( Ethylene Glycol Dimethacrylate ) - PEGDMA
( Polyethylene Glycol Dimethacrylate ) ~ BPAZEODMA
( Ethoxylated Bisphenol-A Dimethacrylate )

BPA4EODMA ( Ethoxylated Bisphenol-A
Dimethacrylate )~ BPAIOEODMA( Ethoxylated Bisphenol-A

o
Dimethacrylate ) -~ 3EGDMA ( Triethylene Glycol
Dimethacrylate ) ~ DEGDMA ( Diethylene Glycol
Dimethacrylate)~ HEMAP ( 2-Hydroxyethyl methacrylate
phosphate) % » 3 4% AT 212 K

Di(meth)acrylate (Ri=H - CHs)
i i
¢ | H

O O

, = % & XA R B ¥ f2 T %A THEICTA
( tris(2-hydroxyethyl)-1socyanurate triacrylate) »
TMPTA(trimethylo!l propane triacrylate) ~ PET3A
(  Pentaerythritol Triacrylate ) ~ TMP3EOTA
( Ethoxylated Trimethylolpropane Triacrylate )
TMPSPOTA ( trimethylolpropane-3P0-triacrylate ) -
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TMP9EOTA (  Ethoxylated(9) trimethylolpropane
triacrylate ) ~ TMP15EOTA ( Ethoxylated
Trimethylolpropane Triacrylate ) ‘ G3POTA
( Propoxylated Glyceryl Triacrylate ) ~ TMPTMA
(Trimethylolpropane trimethylacrylate) ~ TMP3EOTMA
(Ethoxylated Trimethylolpropane Trimethacrylate)
% b F A2 AL S K

® Tri(meth)acrylate and
Multi-functional(meth)acrylate (Ri=H -~ CHs)

£ n=23: AR S ETREREZERMGA DPHA
(  Dipentaerythritol Hexaacrylate ) ~ PET4A
( Pentaerythritol tetraacrylate ) ~ PETOEO4A
( Pentaerythritol Tetraacrylate Omnimer ) ~ D1TMP4A
( Ditrimethylolpropane Tetraacrylate ) ~ PET5P04A
( Propoxylated Pentaerythritol Tetraacrylate) % -
BT L HESLEAARAEZY R T AL E
Ko Blhe Ao AR EAARIY > RS E - RTF R BB
B~ BE E R B @ HRBIABETARLER

12
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11 A A#H#ERE]L 10 (= AB)- LD
B AR IE S ER Sk ey BoH AT AR BRI R & 0 B
Jo ¥ 4h oA AL # 42 0 4 50-3000 mj/cm2 &) KL =R
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(cracking) S %l # (peeling) R % - A& > LB
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A AEFRLE—BA L H 8 k2N E R
| # 42 (In Mold Decoration/Forming: IMD)» 3% 4 # %
—B o uBENEHARYEREIEAER LR FHAER M
B ER I BASAZIHENEHARYEEZT UL
BB EE ] 2BER ]l I RLIERETRYRLE

SO BT ARMIALE R AR A EE BT

® %ﬁ%%%ﬁﬁf”;i&%ﬁﬂ’ﬁé%%@%%ﬁi
% oo WAE N K R BT ¥ 854 F = B
B =ZAR):

S (—) RrEgE—2BER1O0 -
BB () 2B e ENNZEEBER]1 O4&
xR @

S (Z) Bt RehERUB R —BERALEEMN
ZHEER 1 1IN ZEBEA LN LER  ZBBEAR ]
® ORuMAERE 1 1 HhEMR—BERAMEGBBHERE]L - R
pritis R 1 1 L AAEEEK]1 10 ZFEAKI]
10w nazatskgl l bxiBesd (F= A
BeErZ 241 1 0/ LENZRER] 1 L&
) BB & 1 10TAR M - TR - BERSE
Bl % A4 A8 2D R3DEW  HE%
S B ERULEAR BE ZEREEL]L 1O
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B @ FHE_zHEOE B RAET Ay
HRAGREAMERZ TR Pl AR KRR RA T K
(PU) # 2 (s & A/ 1-100um £ &K& = Al
(Silica dioxide) #%# (k& /- 1~100nm) » LA § X

® W SHESREYY SR LA TG s BN

R MERZF -

%T%’*%<m%%$%%; B R —a R

BloOruuBEA102TAE ZHwER ] 2HATH
HERMAXBE SR D EERENZERER 1L O0XT
2@ A mER]I2HMTUARSIHVAREMG R D B X
o EE s fERU LW BR o

58 () #H4£24%=C 8B BAELEEENTEER
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G I AREAMEEHRALEZZIHHK WA SE -
T ERATAMNE LR AEALREOBEEE 1 K
MaFMbAEBEAEALSMRGZBVK - BAEREAM
PR ESR N YR P ALK RS EMRILL
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BESBH (XN) H45H55=D C & A # molding
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BN S BRI FRAGOEREER 10 SEEAL LA
BRI 2EN—HEILHBEN BAAS H T X4 E
— ] SEANZBRR L2 TARE  UERESZ
s o1l 3T A RHEE (PC) RAM

(Polypropylene » PP) ~ Z ¥ (Polystyrene » PS) -~
FAAG Ta (PMMA) - FA RGBT & - K LM 2 B
( Methylmethacrylate styrene) MK -T =M -K T
B (ABS) R R —vFaras (PET) RTF &
( Polyoxymethylene » POM) ~ B # (Nylon) ## & - &
b Az BB E R 1 OABAERE 1 1 BT AN
Ml 3z RBRHEAEASHRLEFE  FHREXIRE
R BETURMZAEBH I IAZERRE ] 28
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Mzmk R acthFN LRy Y HRBI AW EER
S B 5 E 60% A£G E A o NRERM KT S A
Bk R v A Rmmeg Fas (PMMA) R » | £
100 um)# A& k4% = 8.41tw (Silica dioxide) ## (48
A1 2 100nm) > R EHRBH IR =T 24 BURK
FRE M B ERABETRER KB LRSS
ALK BE 2 B E oy B 200 um 2 RuegEs (PC) B
Fiam (FEBBARLO0xA®) UWAREBEEREENA
20um B9k AEALZAAEE R > BiE A SR LR T X
fAEibz B A DEF LB AMER - LTE X RAB
g% (PB4 1 1 0) it B efsT £ Amie R A (UV
BAt e g4 1000mj/cm2) 4 kA8 1L 2 &t s & B B ALY
mAEER ]l ]l 2B ETEHEARMBE AL HE R TESR
B BHBEXAKBFRORINRERLE > mETHE
B K 1 02T A@ET S %Rk 3D i B A T AR — b
@ 32E12 AuERERAZAILNTHE PR 10 ~
Bs R 1 1 ABER12ARARBEUFE AT T2 F
e ok AR R SRR BB LR AR KZER EAS T
BMAER manBBER 1 02T k@A ABS 4 & a2
Smm AR Lz HAEERYERMAEEN RS © K —

Bp & & 48R BB i h X 69 4 Rtk e
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£ — EU AU S B B e bb Bl X AR A B 3

15t A& s o
Wt A B C D E F G H
A
Samplel 60% 40%
Sample2 60% 40%
Sample3 60% 40%
Sample4 60% 40%
Sample5 60% 40%
Sample6 50% 20% 30%
Sample7 50% 30% 20%
' Sample§ 50% 40% 10%
Sample9 50% 10% 10% 30%
Samplel0 50% 20% 10% 20%
Samplell 50% 30% 10% 10%
Samplel2 50% 29.9% 10% 10% 0.1%
Samplel3 40% 19.9% 10% 10% 0.1% 20%

A FaEieE R4 (#HAs)

B: EEsmAREREMR

C: #FRAREZERR
® D: Z—ERARERESR

E: $ BARAREER

F: A fkiity

G: & huih

H: A ERITED

NI — R AR EREREE G2 5 ¥ Sanple |
~5 BAAMEBREZEE N o H PR BRARKANG E
100 N %z Ms e BiE 100 ® > it FEFEFRA
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A ERESILE o bR ERSE 0 mm-R4E 0.4 mm
B

PTG ETRAERMAGER BAKEEZXIND
RN ERERABREKEA M MUETRAN L
2 BMMAHER  TRABERMBHAENE  BFXBE
BE fEE IMDARBLERTA K -

5= AREREZEBRAIWZRAB LK

= ;’ | | E s | B S o g e | FEH MK
ok (Hardness) | (Adhesion)| (/\Haze) (Cycles) | (Elongation)
Samplel 2B 5B 13.86 <10 cycles 1
Sample2 F 5B 7.32 > 300 cycles —fix
Sample3 H 5B 5.71 > 350 cycles —#&
Sample4 2H 5B 2.39 > 500 cycles — A%
Sample5 H 5B 0.84 > 800 cycles — A%

S RZARBEARBGZ TR ERZ A LA
# Sample 6~8 AT LB B ZH I - R WA Z
wRET A 20U L FRREERMAMER T
B EmEERMBIKE  AMmsrE IMD REERE
EoMZERAEREEBROSmERE 0GR THERBRE
Z R ABHR

2= ZTHA BRG] 2B

Aol -
ﬁim g | Eam | B o S | et
. L |(Hardness)|(Adhesion)| (AHaze) | (Cycles) | (Elongation)




1331961

Sample6 F 5B 9.13 > 300cycles — X
Sample7 HB 5B 10.79 | >200cycles — i
Sample8 B 5B 12.37 | <30cycles 1£
S E O R AARIE R B & A KB R ALY A e
%)% Sample 9~11 WATATH B R 245 oM - B R WK

Bz R A 20 WU EFMBRERBILHNES
b T ETRAMBEXRERRALBEE > @ IMD A&
AERUERZA—BOKE AW ERE 10 KT
wREAEBEAEZREBX -

kv9 ARSI o b B 2R LB
He 8) e ter | ARERER RCA b 4
IE B Lﬁ& z,g.'J ait —é_ *% /,B.'] aik. ‘ETEL %%5&'] ?:iﬁ. ﬁd—fg %% 5E'J ;‘;t 3&’1‘# Fi /,aJ ait
ik « |(Hardness)|(Adhesion)| (AHaze) | (Cycles) (Elongation)
K N
Sample9 F 5B 4.27 > 350cycles —fix
Samplel0 F 5B 5.83 > 300cycles ¥
Samplell HB 5B 6.98 > 200cycles &

AMw L R B ARARIR R R e Bh Bl SR T 4 A Ao o A
# Sample 11~13 i 47 A7 it B &
Z HERBET . NEY T
IMD Az & 1%
(filler):
EZMH o NAT

% IMD AL B R -

20

Z HFMH 5
s o 0F ’*’J’T%;if‘%{&ﬁ
EmEAMBEABEE AR R DRE

S NS A N L I A
P RERABERBHENE  EAXEHR

AT e

B & & AR Al
BN
FrEEEE

- M W
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£ A BB SLH %4 o bt ] 2 AR B L B

& _ aiex | BHE | RCA -
% § BERR | BRRR |5 @ 20 00| &t B 468038 HEAF MR B
%A (Hardness)|(Adhesion)| (AHaze) | (Cycles) | (Elongation)
Samplell HB 5B 6.98 > 200cycles 1
Samplel2 F 5B 9.89 > 250cycles 1
Samplel3 2H 5B 0.02 p1000cycles 1£

5K #e kR F) 48 AR B 5 89 R g & AR AL A BE P AT 2
By A g4 > Sample 12 13 & a B A R R 45 1E
4oez A Sample 12~ 13 a9 B 7 4 R 0 A% A X 84 R 264
R A BT RA

J%%(’)3%M%H*Z?ﬂﬁb@%ﬁﬂﬁzﬁéﬂ&ﬁ’
ﬁ?mk@i%m%%%“ﬁ E 88 nt 0% M FE
B HETEARBERA - TRARBEEROS E Ry
FE2a ot 30%E 40% > ité%iiﬁaﬁa‘%%ﬁ%%%%ﬁﬂz%éwéé@
&AégﬁA%IW@iN/’lﬁ%MA%i%M‘m

@ THRHEMNE M EE AR > EEB ML 5% A

MK EERES BT -

S8 (=) AmATRMEZMART R FRER
g d o R Az P ER B OLY AL EDNNNG AW
AR ER IR FINABARBRTAAHRT &
(PMMA) # e Cla@nn 1 2 100um)#E & KR =AY
(Silica dioxide) ## (& A7 1 £ 100nm) > 2439 i
EBE SRt HE BUSKMBE K EROARF

TR PN

21
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$8 (=) BLriifsrBpimiEzBREST EM
W 200 um =R dps (PC) A Lrixk|m (PEBBEAR ]
OLi®@) AR EREEAD S 20un ) KRR PR
W kwnas (PC) Bh k@

58 (m): FAASHEEABRERETXARBRILZHE
BAEEHLEZMEER YT E - LB ATEH - BT E
K BgiEs (B4 10 ) itRE &R RIS AR
A (UVER S aEH s 1000mj/cn2) % 485 & & AL &
#AEE 11l (F5FF=AH8)-

S8 (n) #AEYRELSHERE -

S8 () nEBERARLIOXTABESTZ R ID
W BERUMA—wER 12 (FE2FLE=BE)

c GRS AERBETHEEHA 1O
1 1 AE2R 1 2£RARBEUABFEATHRA T X
FRSBARERSNERN (FEALE=CH) -

S8 (A) Bl R BEIER EAGHEERARN
Mg EBEL 1 02 TA®EN ABS(pEHR]T 3) #
hAH R4 AER (F4EF=DE)-

it ABHEAR T FIHARER

1 - ABBAGER —BEF S rastER]l ] g
wEE R B 10 b o B3 As 2 Rk R AT BP & R P ARG
B H A @ Bat s mat BN B & FABRS R
12 F oo ST B AL R Jo e A P A6 R R B AR 0 R BE T BLAR A
Z P L ERBRACREHRA -

22
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Q- B—F @ ABERAZHEMEMZ GEA LB

Bll T hARA @RI MEFRMNPERER 1
O mMAgHHRFA-

3~ Dual Cure H4adr > AR IHERE X —
RAGZ BB RESARECEZSF S EHRT Dual
cure B R ENEZ PR ETHRERLEF IR ELKRT
B Dual Cure # R M A #ABERE AR E AT R T 2L F 1
tEmatdlgEt o NERBBAIHEN RBIRHXIE
W S HRASRETHRE AFATEHEZE P wmE T AL
HE ABBRAEASTHELE  AZPMBELEER
MR AREE UEBREAAAZIBEHN BAESENFS ROHS
BARE GA-HHBREAEREMZIGERNFE o -

Mol Epridi /A KRBHZBAETES  JFEHMBIRA
S AR EEE RBALERASARAZLZRE AN
WA AZEREIL HREEE &5 N AR HAIRE R
@ En4&THRHA-

(B X ERA]

o3

¥ B ABBZ SRR ABEIHRE T EZ AR
o

FoBGAEAZEREHARYRZZAEE -
F-BES =D BLABRAZENEHRYVERZTE

[+

J)
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B
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A PXEABE

— & A %Iﬁﬁé?ﬁﬁﬂl};fﬂizﬁin Fook e R R A R
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An IMD (In Mold Decoration) process includes following

steps. Step 1 is providing a plastic article. Second step is
coating a polymer resin upon the plastic article. Third step is to

® cure the polymer resin into a polymer layer with elongation
property on the plastic article. The plastic article and the
polymer layer are constructed as a high elongation multi-layer
article. Fourth step is printing an ink layer on the bottom
surface of the plastic article. Fifth step is forming the high
elongation multi-layer article into a predetermined shape. At

least, a casing is injected and attached on the bottom surface of

the plastic article.
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