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Effect of Chemical Structure on Properties of
UV-Cured Polyurethane Acrylates
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Abstract : The relationship between the chemical structure and properties of
UV-cured polyurethane acrylate films has been investigated. Studies have been
made on the effects of the molecular weight of polyol, the types of polyol and
diluents on the properties such as tensile properties and thermal properties.
The glass transition temperature decreased with increasing the molecular weight
of polyol. However storage modulus increased by using the diluent containing
rigid structure and multifunctional acrylate monomers.
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UV 7214 polyurethane acrylates™= W& H3&E9} Hold B4 fio) 44 8
A2 del AMgER QY. gurmez Uv B2 BF AW 4 FAE zaEn, vl
4 SGFAD A4A B FAANAZ A= Qo ZFv9 P, HHAle 7=z, 3
AAe Ferle 2 =Y Ev/ /g4 v e} YA g d4E, faAo
€%, A ¥ AASEI "W yv A4 gyse ZFevle] Bzl
HHA 9] B BE HaUE So =357 Hed = FEne 2xby Yol 23
T Abee gEo]l wAU S AAe BE) &) F7HHA =Y UV AR g est
F7tE ] BAEL /13t B dRqME isocyanate (HMDI =& IPDD)9} c}ofsl £z}
el 8 &(PTMG ®£& PCL) 2 3MA= AHEEt] UV 734 Ee$de olages
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@ ddo vAE BTz Y AESHUL

—213—



2. 43

4,4'-dicyclohexylmethane diisocyanate (HMDI : Aldrich Ale) ¥ isophorone
diisocyanate(IPDI : Aldrich Alehe A &3 adz AME-S%a, 2-hydroxyethyl
acrylate(HEA : Aldrich A|2P)-& 4A molecular sieves] 7€ @0l ARdA AU
2183 polyoxytetramethylene glycol (PTMG) ® polycaprolactone diol (PCL) 59 &€&
$+= 80T 0.lmmHgol A 71271 @AHA & w7tA B2do ALE-s.

Prepolymere A4 71§ 8ol 2 : 1 & HZ isocyanates} &]-&-& Zvli(dibutyl tin
dilaulate, 0.3 wt%)st 7 ¥-718te] 70TolA ¥ ¥ 2 € Hl2 HEAE #7151 A
234 old ¥hgdel 93 HEAS dFHL WASY] A8 W2EE 45T o=
HEE AL AzxE UV A8$Ae 4843 Yo F2 9 03mm oWz =X¥3o
UV 48 W =(80W/cm, 654, 365nm F3)& AME-8td AMAE 12cmoll Al ZALSHA
Table 101 Ueld A& 71 PEL Axsd E4F5H ol&3d, Azxd g
DMTAE °l43ld Fu4 5Hz, Alg&de] 8 mm, $&4%E 2C/mind A 9%
tnd, AFEAE(E) 281 A& E)S F33U0.

3. 343 9 31

PTMGS] 23] & DMTA dlolete] A#E Fig. 1, 2, 283 3o JYeldo. Fig. 1
& BExlge] &AYAE ¥ tand ol HAE 4T JVEHE Aoltk PTMGS £A%Fe] F71
o) wal Tg7l ALLe2 shiftg-g Holxm gloh

Table 1. Description of UV-Curable Polyurethane Acrylate

Sar.np¥e Composition of m.'epolymer Diluent(wto6)
description (mole ratio)
1 HEA/IPDI/PTMGI000 TMPTA/HEA
1.0/1.0/0.5 30
P2 HEA/IPDI/PTMGS850 PMPTA/HEA
1.0/1.0/0.5 30
b3 HEA/IPDY/PTMG650 TMPTA/HEA
1.0/1.0/0.5 30
o1 HEA/HMDI/PCL1250 TMPTA
1.0/1.0/0.5 30
oo HEA/HMDI/PCL1250/HD TMPTA
1.0/1.0/0.14/0.36 30
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Fig. 2& PTMG #A%Fd w& A% @48 IS Jgido. dgqades Exgo] ¥
ETTE AFELEL BolAI EY EO L 25714 O AR S4EL aAEE AP
€ B3k
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Fig. 1 Effect of molecular weight of polyol on tensile E” and tan é

+ PTMG 1000
X PTMG 850
0O PTMG 650

Tensile logl€'} {Pa}
[+
o

8.04
7.8

T T T T T
-100 -50 0 50 100 150 200
Temperature (*C)

Fig. 2 Effect of molecular weight of polyol on the storage modulus
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Fig. 3& PCL 1250¢] %3 7|43 AA& vehd 2YY extender® HD(hexane diol)&
A}S-%F Aol B EL modulus® JERH Bl & 571X I & FASE A& B
Al 283 tand TolaA L EE extender HDE AME3 A7 =L & e
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Fig. 3 Effect of the extender on the storage modulus and Tg.
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