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X5 Hydride terminated polydimethylsiloxane?} allyl amine2 hydrosilylation ¥+-8-©2 aminopropylpoly-
dimethylsiloxane2 $/J3}3L, ©]E hexamethylenediisocyanate(HDI)9] 22|38} W02 A 2% cyclic HDI trimer}
HESAIA uread 3O 2 A3 polydimethylsiloxane HA) ureag #2339t Polydimethylsiloxane ¥4 urea®] &
el A= isocyante”]€} 2-hydroxyethylmethacrylateE WH-A1A 2ol multi acrylate”]7F =9¥ polydimethylsil-
oxane W43 urea/acrylate(PUAYE AZ3I3ATE A2§ sIgE2e] & FTIR, 'H NMRE 8RI&}31 9™, PUAS of
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Abstract: Aminopropyl terminated polydimethylsiloxane was synthesized by hydrosilylation reaction with hydride ter-
minated polydimethlysiloxane and allyl amine. Polydimethylsiloxane modified urea with isocyanate group was prepared
from cyclic trimer of hexamethyldiisocyanate with aminopropyl terminated polydimethylsiloxane. Polydimethylsiloxane
modified urea/acrylate resin (PUA) was prepared from the urethane reaction of PU with isocyanate group and 2-hydroxy-
ethylmethacrylate. PUA structure was analyzed by FTIR and NMR. Coating materials were prepared by mixing PUA,
acrylic monomer, photo-initiator, and solvent and coated on PET film to obtain flexible hard coating film by UV irra-

diation.

Keywords: allyl amine, polydimethylsiloxane, UV curing, pencil hardness.
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Multi Acrylate”]E ZF= Polydimethylsiloxane A Urea & 9] A|Z9} 1 54 721

7R AL ek b g-glof WA ofmd e 0| ES] Aol C=C
A 7L o] = WA, HinkRAg, A4, EEhA
32, W58 54 Hold 71A4 245 7KL et Oliveira
o] 7§ NCO/OH®] ¥]&5 Zd3}o] polyurethane/urea
hybrid coating solutiong A|Z=3}e] Hl&o) WE Y 733} 5
S B3 vl 910, Lee2l® 7% polyurethane acrylate]
Teedd wE =ZH o I" 54 A7 A3t vk
SRR, o]2lgt Aol M= Tt BEe| SR lste] =H
FHe] A S7tel o, el $4] %ot I8 ¥
o] & A cracke] WAs= AAE UERSITE 2 Aol
Me AEE FAHEA FA8S SAl 2 ote ZW o
S AlzsP] f18kd fA2do] Hold polydimethylsiloxane 2
ol aminopropyl”] & =% 417! % HDI(hexamethyl diiso-
cyanate) cyclic trimerE urea WH3-S F5to] WAl - 2-
hydoxyethylmethacrylateS AYAA 9430 = Si-0 A&
Ietol]l multi acrylateS 71X 3L 1= polyorganosiloxane W
d urea/acrylates 3J3ISITE. ©|E acrylic monomer, 3714
A, Gr, 22 AL 2 HUHAY] 24ES WA 28 AS
Azt Azt 29 ol UV 2 ARt 28 9
< 7Aszlen, 2/gulel e 7t " FE°] 4%, contact
angle ¥ bendabilityS =731}

Al
=

ot

XH 2. Polydimethylsiloxane>- = 7} ¥ urea/acrylate TH3
of Q3 hydride terminated polydimethylsiloxane(H-
PDMS, Gelest Co.), allyl amine(Samchun Co.), hexamethy-
lenediisocyanate(HDI, Bayer Co.y= 73t A §lo] A&
B3I, 2-hydroxyethylmethacrylate2-HEMA, Junseiy= A]2F
|- 743t inhibiterE A AS $ AHE-3SHAT. Karstedt’s
Zuj(Gelest Co.)9} dibutyltin dilaurate(DBTL, Aldrich),
dipentaerythritohexa-acrylate(M600, Miwon Special Chemical),
2-hydroxycyclohexyl phenyl ketone(Irgacure 184, Ciba Co.)

£ FYste] A glo] A3t Leveling agent BYKA}

°] BYK-UV3570& F4ate] Al flo] 2= ARg-skict.
Tetrahydrafuran(THF), methyl ethyl ketone(MEK), —12]3L
methyl isobutyl ketone(MIBK)2 Duksan A|3-2 AA|5le] A}
&3ttt

Als ekl Aminopropyl 71 7HKE= Polydimethylsiloxane
(NH,-PDMS) M. &F ¥ NH,71E 7FA= NH,-
PDMS(A)E hydride terminated polydimethylsiloxane(H-
PDMS)2} allyl amine®] hydrosilyls} ¥F8-0 2 $HAdtdTh!
olEHY R zt7], 2=A B Ha 77 A2 300
mLAE] 35 Z2F2=3o| THF (150 mL)2F FAE FYAI7]
A1 10 g(0.01 mol)2] H-PDMS (M,:1000)2} hydrosilyl ¥F3-
S 913k Karstedt’s 1S €T 1.45 g(0.025 mol)2] allyl
amine 1.43 g(0.025 moly& WHS- Z&f230l] AA3] 27161
Tk A7EF 2 60 °CollA] 4x7F S wnkeigi o m
W= AA ] fl8te] 4% Jg SFZXAA A=2AIR]
% NH,-PDMS(A)ZS 431t}

Polyorganosiloxane ¥4 Urea/Acrylate(PUA) M.
’d8t NH,-PDMS(A)S] & Ztol] cyclic HDI trimerg HHg-
A7l T 2-HEMAS =A1A Tetel] multi acrylateS 7}
A3 A= PUAS /3310 o] S8H o A 5dst
HS-#=] o] NH,-PDMS:HDI trimer:2-HEMA-S- 1:4:82] mol
H|2 223 0.2 wt%<2] DBTL/THF €9 300 mLE 0|2
ARE-3E] 65 °CollA 8AIZE Bt WS wEgo] FAE
T g AF T A 7ARE Fake] Sl B mRks-
&5 A Asl] PUAB)S AUt

UV ZstE 2I8t 38 ol M=, F438 PUA, acrylic &
2FA|, G7NAIA, leveling agent, 28] Srjo] A8 e
3] ulo]d Woll Y voltex mixerg ARESl] FU5HA &
FeroEM 59 A A xsielrh Table 19 8 45 A
Zshed g 248 eI

UV ZAMf| ot 28 ato] F|=. #lxgt I8 NS primer
Z12]¥  polyethyleneterephthalate 2 5-(PET film, 188 um,
Toyobo A4300)° Y77 =X)L bar coater(No. 9)E ©|-&
slodx] AZHsIGITh Y dor IYE AES S 127

Table 1. Compositions for Preparation of Coating Solution (unit:g)
Sample No. PUA Acrylic monomer Photo initiator Leveling agent Solvent
(MEK/MIBK)
1 0.25 10 0.51 0.003 4.10/6.15
2 0.50 10 0.52 0.003 4.20/6.30
3 0.75 10 0.53 0.003 4.30/6.45
4 1.00 10 0.55 0.003 4.40/6.60
5 0.75 7.5 0.41 0.002 3.30/4.95
6 0.75 10.0 0.53 0.003 4.30/6.45
7 0.75 12.5 0.66 0.004 5.30/7.95
8 0.75 15.0 0.78 0.004 6.30/9.45
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Figure 1. Preparation of (a) NH2-PDMS; (b) PUA.
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Figure 2. FTIR spectrum of PUA.
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Figure 3. 'H NMR spectrum of PUA.
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Figure 4. Pencil hardness of coated film according to contents of
PUA (a); cotents of acrylic monomer (b) in coating materials.
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Figure 5. Scratch depth of coated film according to contents of
PUA (a); contents of acrylic monomer (b) in coating materials.
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