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Synthesis and Properties of High Performance

Polyurethane acrylate
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4,4 -Diphenylmethane diisocyanate (MDI : TCI A1¢h)= AAeH7) &3 a3 28519
3, 2-hydroxyethyl acrylate (HEA, Aldrich A2+ 4A molecular sieve® 797 1o
Azxsto  AMESATE 1, 2, 39 #AFTEE I diluentE  Aldrich®] 5574 2kl
trimethylol propane triacrylate (TMPTA), phenoxy ethyl acrylate (PEA), hexanediol
diacrylate (HDDA) %3 4A molecular sieveZ 7U7t ©o] A:28t0] A& Q). -3}
o] 10009) poly(tetramethylene oxide)glycol (PTMG) ¢ Z2]&< 80T, 0.1mmllg A
71Z7F AR e WA AxEdAoH, BINAAZ AFEE 1-hydroxy cyclohexyl
phenyl ketone (Irgacure 184)% Aldrich®] EFA%S& 2l A&t}
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Ax 71F A 2899 isocyanate (MDD 1849 EZLE Fv] dibulvitin
dilaurate (300ppm)<} A H 7138 70TCA o]& NCO%o| Ewdd w712 wkg 2 7lc)
o)% wgdol % acrylate (HEA)Y @ZFFol WASE AL $H35H7] Aste] 132
£8 45C ols7t HEE zaAste ZaZame Zue A NCOZIE acrviaed
dropping3 ] cappingatdth. o] F FTIRE ZA3ke] 2260cn '¥519] NCO7|¢) %4 i)
7 4438 AekAE Ag FAF F kg FHAAA

Table 1. Description of UV-Curable Polyurethane Acrylate

Composition of prepolymer

Sample description (mole ratio) Diluents -
A-1 HEAA\f(]))/Il/.l;}(‘)I'\gGIOOO PEA/HDDA/TMPTA
A-2 mm?ﬂggzlggwm PEA/HDDA/TMPT A
A-3 HEA/I\;HSZIE)E\/;%I;)OO/HD PEA/HDDA/TMP'i‘/\
A-4 HEA%?K;?I/;%IS?/HD PEA/HDDA/TMPTA
B-1 HEA/?%?F;(I)‘Z/IGGSO PEA/HDDA/TMPT A
B-2 HEA;II\(/)IEIS%I;\SA/OGGZZOA{D PEA/HDDA/TMPTA
B-3 HEA/II/‘ISII/.I(;;I;\;/()GZSO/I{D PEA/HDDA/TMPT A
B-4 HEA%EI(/)Z)F;\S/I/()GZSSO/HD PEA/HDDA/TMI_"I‘/}

23 UV A3 A9 Ax

Azd T Zevjo] AR SAMA S} FANAA Irgacure 1845 H7tsle] NA UV 3
BFAE Azsgew, old 7|EE AASY] st 60CAM FUFF oF 347 I=
v x) 3+ A ot
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(80 W/cm, 365 mm)-& £AMete] HE& Alxdo & ol ol gttt
25 IR #3384

KBr plate®loll UV A3+ & ¢FAl X3l Fourier transform infrared spectrometer
(Nicolet, Impact 400D)E AF-&3t] UV A} AE2] IR §F spectra® ZAsksdvl.

(A) Prepolymer

H,C=CH

<l:l o—CHZCH-zo c- —@— H—@-N c[PTMGor PTMG/HD-}-MDH-HEA

0

(B) Diluents
Ethylene glycol phenyl ether acrylate (PEA) Hexanediol diacrylate (HDDA)

i Il 9
HyC=CH—C—0-CHyCH3» O‘@ HC=CH-C—0~(CHy)g O~ C~CH=CH,

Trimethylol propane triacrylate (TMPTA)
O
CH30-C~CH=CH,

O

CH;CH, —C——CHzO- 8-CH= CH;

AN

Scheme 1. Structure of (A) Prepolymer and (B) Diluents

n
CH30-C~CH=CH,

26 53 AgAR &4
DMTA MKII (Rheometrics Scientific)8 ©]-&3lef F34 5 Hz. A8 2] 8 mn. 5%

[e]

L 2T/min¢ #7002 FXE4 tand, AFHHEE) @ EHd9HFENS Z=A5000)
27 A AFZE &34
AF72 == Instron UTM (Tinius Olsen 1000)-& AH&3ted specimen dimension® 1.3cm
X 12.7cm, gauge lengthw 5.1cm, cross head speed= 25mm/min® F71o2 =359,

3. 4% @ 2

FHHo #MH 24 ZHAE Azs7] Y3t isocyanate®.  4,4'-diphenyimethane
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diisocyanate (MDI), #2323 10002] poly(tetramethylene oxide)glvcol (PTM(p) 2
2-hydroxyethyl acrylate (HEA)E AH&8tR 2 et 2 Wby Fe] 54 504
hexane diol (HD)& At-&3te] ZE]EYHE Az oM, o5 prepolymerst o] &7
o] w34 38 MA trimethylol propane triacrylate (TMPTA), phenoxy ethyl acr late
(PEA), hexanediol diacrylate (HDDA)
2 FIRAIAl 1-hydroxy cyclohexyl

phenyl ketone (Irgacure 184)% &% - o - _;&wﬂm
stef #Af 2 aRAR AzaR P —
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