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Abstract: The peel strength and the viscoelastic behavior of prepolymer by mixing functional monomers having low
glass transition temperature with oligomer and including monomers with different chemical structure were measured. The
effect of oligomer molecular weight and chemical structure between functional monomers on adhesive properties were
compared. In the free radical copolymerization of prepolymer composed of oligomer, functional main monomers, and
additive monomers, the polymer chains formed are altered and the physical properties of the adhesive are modified by

the difference of reactivity ratio according to the radical structure.
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GFA QA n-butyl acrylate(BA), 2-(2-ethoxyethoxy)ethyl
acrylate(EOEOEA), isobornyl acrylate(IBOA), 2-hydroxyethyl
acrylate(HEA), 2-ethylhexyl acrylate(EHA), n-butyl meth-
acrylate(BMA)= TCI(Tokyo Chemical Industry)ollA] )3}
%t} LC101(LC monoacrylatey= Merckol|l4 ++3sle] AR
sltt. o] HRAIES] sl EE Figure 19 YERAITE. PN-

\\.)LD/‘\./“\

n-butyl acrylate(BA)

B

isobornyl acrylate(IBOA)

2-hydroxvethyl acrylate(HEA)
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Figure 1. Chemical structures of acrylate monomers.
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2-ethylhexy! acrylate(EHA)

3280(xAF & 1000 g/mol), PN-3203(AF3: 20000 g/mol),
PN-3292EA1: 30000 g/mol)?] 3 7<) 22]7Zm= aliphatic
polyurethane diacrylate 7-32©|™, Polynetron®l|l¥] 3] A}
S3tatt. FNAAZ ARS-E 1G500-2 1-hydroxycyclohexyl
phenyl ketone(Irgacure 184)2} benzophenone2- Sigma-Aldrich
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2-(2-ethoxyethoxy)ethyl acrylate(EOEOQEA)
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n-butyl methacrylate(BMA}
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Table 1. Formulation of the UV-Curable Urethane Acrylate
Resin

Sample Composition (wt%)
1BE oligomer(1k)/BA/EOEOEA 36/36/28
2BE oligomer(20k)/BA/EOEOEA 36/36/28
3BE oligomer(30k)/BA/EOEOEA 36/36/28
1BL oligomer(1k)/BA/LC101 36/36/28
2BL oligomer(20k)/BA/LC101 36/36/28
3BL oligomer(30k)/BA/LC101 36/36/28
3B oligomer(30k)/BA 50/50
3BI oligomer(30k)/BA/IBOA 36/36/28
3E oligomer(30k)/EOEOEA 50/50
3EI-I oligomer(30k)/EOEOEA/IBOA 36/36/28
3EI-II oligomer(30k)/EOEOEA/IBOA 33.4/33.3/33.3
3EIE  oligomer(30k)/EOEOEA/IBOA/EHA  29/29/29/13
3EIH  oligomer(30k))EOEOEA/IBOA/HEA ~ 29/29/29/13
3EIB  oligomer(30k))EOEOEA/IBOA/BMA  29/29/29/13
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Al71m =50 °Cell A 100°C2] & =F7kell 4] 6.28 rad/sec
(1 Hz)2] oscillation frequency$} 1% strain? =331t} 4
"k o] L= time-resolved FTIRE ©]&-3lo] =4 &1t}
FTIR #3432 Bruker’} alpha-p spectrometer] attenuated
total reflectance(ATR) accessoryS ©]-8-3} 4000~400 cm™
A5 SAAT SFE- S noises oW HEeE
lgo]_,__z]— 36 27038k H, o]& Htske] s DSC
(differential scanning calorimetry) 4 3-2> TA InstrumentsA}
Q-100 DSCE o]&-3std A3dsid=dl, 5748 1+ -80~80°C
oA 5°C/min £==2 37 3t} Photo-DSC A 82 TA
InstrumentsAt Q-100 DSCS} Novacure 2100 UV sourceS
©]-8-3}31t}. Photo-DSC UV 2] Al7]= 50 mw/em’Z 3}
R g2 365 nm ZEIE 0|85t Tubgs ARSI
™, A9 & oF Tmg =5 DSC pancll Y3l F 20
A AFsdh S8 et A E £F - Haze 373°]
WA sh=A] gRlskint. 3t 273} o] F HAA 9 4 T3t
=+ NIR-UV-Vis spectrophotometer(JASCO, V-507)& 53]
Skt

Zi ' EE
AN E Rt ohet $HHE 23 840

HR A7 312 @ atstelet shefekes, g2 2
22 2431 E glo] glod 24 iy}t dojuar, 3k &
Qelo U 2ol S AR sk 7F Qofihd 47 ool
o} HzEy) exlgo] AF3] 232 o|E u HEAJHo)
et Tel5 melEelnle] S AH e T
AsS Efste] dale UYL 24T Ak

-10

Adhesion analyzer 3R] & o]&ste] ZE|Zefw A}l
w2 HLEV o] WskE dotuy] flsf Akl 1, 20, 30k
¢l 2] diacrylate 22 2ol BA THA| S o]-&-5}o]

36:36 Wto/oi XA AT T3 HrkE 7154 ThEE] X0
w2 9T E Hwer] flste] fAgk ARER o] Fei3l
EOEOEAS%} 7443t 7221 LC101 2 /7= &¢]7H-BA &
el ZHz} 28 wive H7Est] e At & ueieE
=43t Figure 20 YERNSITE Z2]& w9 Aol 1k
— 20k — 30kS2 F71= 3733} ©]% diacrylate 2]
ol ofs] A= ThETt Fhaste] A A 0 R sl
AL tackst g H o] S A HEFEo] T R E
Aol Gold 4 st wrt Frhste] A A HA Fd
gk o] HojAA Ho] FAFHo| gt Bt shekx
7t & SEA7F ZeEEH Yol A7 o vz v
A= S vt s A2 EOEOEA T
s A7t A%, A3} °o]F C-0-C ZFOE o]Foizl
EOEOEA7} FAFEe] ZAAMER A, C-0= 3lxlo] 4
I FAs AEE 7R EE AAH] Ao S8k A
zgo] st} 4138 29 EOEOEA @A E 3718t
3 EEEE e ERbEo] SR wmet WA= sE 11 >
6.5 > 8.7 N'mm’Z Z7|3lt}, vbd | 7325k 3221 LC101S
A7rek A Az AR e 27 Y el W
OFA| AL tackgt /& o| sty FAS SRAE HUke A
SET AR "ozl

] EEm EAE] Hs) B M7 oEkA o] shektx

12

30k

.. 20k
30k

Force {Nrmmz}

bt 20k

1k

1BE 2BE 3BE 1BL 2BL 3BL

Figure 2. Effect of molecular weight of oligomer and adhesive
monomer on the peel strength of acrylate urethane resin.
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Figure 3. The dependance of (a) storage modulus; (b) tan & on temperature for the UV-curable urethane acrylate resin according to the molec-

ular weight of oligomer and adhesive monomer.
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Figure 4. Effect of diluent monomer and cohesive monomer on the
peel strength of acrylate urethane resin.
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Figure 5. The dependance of (a) storage modulus; (b) tan & on temperature for the UV-curable urethane acrylate resin according to the type

of diluent monomer and cohesive monomer.
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Figure 6. (a) Photography of various acrylic resin before UV-curing; (b) UV-visible transmittance of the UV-cured films.
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