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A Synthesis of UV Hard Coating Solution for Plastic Display Plate
Using Poly(Urethane Acrylate) Siloxane Oligomer
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ABSTRACT

Poly(urethane acrylate) siloxane oligomers with Interpenetrating polymer networked nanoparticles were prepared

to synthesize hard coating solution by reaction with isophorone diisocyanate(IPDI) of 1, 2, 3, 4 phr. The structures

and molecular weights of the synthesized solutions were characterized by IR spectroscopy and gel permeation

chromatography, respectively. In the cross-cut test for the adhesion, all the solutions showed good adhesion of 5B
regardless of the content of IPDI and film thickness. The addition of 1 phr IPDI resulted in the best pencil hardness.
The IPDI combined siloxane hard coating solution showed more flexibility than the siloxane solution. These results

will yield the improvement in the siloxane solution using for plastic display plate.
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Z AV AL IPDI(isophrone  diisocyanate) 2} AOI(2-acryloyloxy
ethyl diisocyanate)7} 7Hg ¢-3h2 LA =tk AL =
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2.1. A2t o Rz

Isophorone diisocyanate(IPDI, Vencorex) S -¢)s}o] HIE 9]
A glo] AHg-a+g o, siloxane(SO)T} T] o] AJopd| o] E
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Fig. 1. The synthesis process of siloxane oligomer.
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Fig. 2. The synthesis process of PUA siloxane oligomer.
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Table 1. The Mole Ratio of Silicone and IPDI for Synthesis

SO-IPDI | SO-IPDI | SO-IPDI | SO-IPDI
1 2 3 4
Siloxane(SO) 1 1 1 1
IPDI 1 2 3 4
Siloxane-T] 0] & A| o] o] E
PRIDL %3;4 ]o,ozlwl%] |
2-HEMA 2 2 2 2
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L Z7FE 9l AREsEelew MIBKE o850 H& 3
Q07 ARRSFth 1831 SHIN-ETSUA} KY-1203-& &
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Table 2. The Mole Ratio of IPDI for Synthesis
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uv- UV-SO- | UV-SO- | UV-SO- | UV-S0-
Siloxane | IPDI1 IPDI2 | IPDI3 | IPDI4
Siloxane
50) 100 - - - -
SO -IPDI 1 - 100 - - -
SO -1PDI 2 - - 100 - -
SO -1PDI 3 - - - 100 -
SO -IPDI 4 - - - - 100
AgiSyn242 | 15 15 15 15 15
MIBK 6 6 6 6 6
IRGACURE
iy 5 5 5 5 5
KY-1203 ** 0.5 0.5 0.5 0.5 0.5
A 126.5 126.5 126.5 126.5 126.5
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Table 3. The Basic Properties of Siloxane Oligomer with

IPDI Mole Ratio
THE A= 9j IFE (%) | TE (%)
IPDI 1 clear 56.45 1.6195
liquid
clear
IPDI PDI2 63.67 1.43565
mole |
ratio IPDI 3 clear 70.22 1.3763
liquid
IPDI 4 clear 7139 1.2436
liquid

32FT-IR &3

Fig. 404 IPDI®] & H|of w}Z PUA siloxane2 FTHRS
olgsto] T2E BeI5}%Ith 3400 cm’ F-of A= -OH )
A 2FQl3}%aL, 2270 em' 2o A= NCO 1] =7} Alet
Z AL o]2Aop|o] EV} R vhgof HAFtt= AL
o 4= Qlty ES SEE Ao 2% N-H 33= 2950
am’, C=0 T3 1720 em”, CNH 7] 3= 1530 cm™ 220
A Uelt= o g Hop o] SHAENSS ST
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Fig. 4. The FT-IR spectra with IPDI mole ratio.
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Table 4. The Molecular Weight of Siloxane Oligomer with

IPDI Mole Ratio
EAF (g/mol)
sample | p@Rag | FHREEA | zGFEAY
(M,) FM.,) (M)
IPDI 1 483.74 810.89 1221.6
IPDI 2 483.24 766.95 1111.1
IPDI 3 467.99 716.59 993.97
IPDI 4 463.36 693.20 952.87
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Table 5. The Adhesion of Siloxane Oligomer with IPDI

Mole Ratio
As UV-SO - UV-SO - UV-SO - UV-SO -
IPDI 1 IPDI 2 IPDI 3 IPDI 4
o}l
===

FA 5 |12 5 125 125 |12
(lm)
A2

®)

SB|5B |58 | 5B |58 | 5B | 5B | 5B

3.5 AYLto AEIE £

Fig 5ol A% = IPDIS] & BIE S7HAAA S48 At
£ IPIDE] Z7te] whe} 23]9 AR =R slAl7]=
AIE o147t o= siloxane 7} diisocyanate 2] HH-5-of] %
SHA] Rt disocyanate”} 1] Whg-=& EA|3taL ©]5l0]
TER ASA ABFE =T VSRS WA 4 A
2 H\elrk
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o me

3.6 2Y9Yo =54 5F

Table 62 IPDI & H]of w2 Z349] AIE Wof 11
QAT IPDI & vl5 S7hAA Ol wheh ==/do] S7tsh A
A"Awe} w1 93] IPDI 9] njukg-Eo] 27}
2B =l 3R 248 oA wes A
= =3k

-Sum3H
[ REELEN

(2 o
o o
1 1

Pencil Hardness
o
B
1

0.2 4

0.0-

UV-SO-IPDI 1

UV-SO-IPDI 2 UV-SO-IPDI 3 UV-SO-IPDI 4

Fig. 5. The pencil hardness with IPDI mole ratio.

Table 6. The Result of Mandrel Bend Test with IPDI Mole

Ratio
A UV-SO- UV-SO- UV-SO- UV-SO-
IPDI 1 IPDI 2 IPDI 3 IPDI 4
S um 10mm (30) | 10mm (12) | 20mm (20) | 30mm (1)
12 um 2mm (9) 20 mm (3) | 30 mm (2) | 30mm (8)

3.7 AEI9fO| Curl EM =3

Fig. 62 Curl®] ¢ tjo]aAJold|o]EZ} &85 HL-
7]1£9] siloxane 2 th A E = RS E1E 4= Qi Cul &
A9 AL A TN B A% Tl dagt
EA4 02 7|2 siloxane o} 7| Sk o]+ siloxane®] -
Z7F & o] AFoR dojAHA =59 o] ot

2 2 gl

KB

Curl Property (mm)

UV-SO-IPDI 1

Fig. 6. Curl property with IPDI mole ratio.

UV-SO-IPDI 2 UV-SO-IPDI 3 UV-SO-IPDI 4
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Table 7. The Result of Abrasion Resistant Test with IPDI

Mole Ratio
Nz UV-SO- UV-SO- UV-SO- UV-SO-
IPDI 1 IPDI 2 1IPDI 3 IPDI 4
5 tm 200 3] 150 3 80 3] 50 3]
12 (m 350 3] 300 3] 150 & 80 3]
4.4 2

U=l 27} IPNEsiloxane 2 &% £212 3}o] DBTDL
& ol-gsto] IPDIE Bof whet ek vh3-2 3kaL, 2-
HEMAE ARgsto] o]aAlofd[o]Eof thet Al =7Y 3 (end-
cappingy& Sko] LHeQlAb7E IPN E|o]zl PUA siloxane
oligomerE F/Jstict. YE YA 7L IPN =|ojPUA
siloxane oligomer+= diisocyanate ] 3}H/d o1 {5 wetsl7] 2|5t
o] FRIRE 0]-§-3}0] 2270 em™ F120] N=C=0 u].9] A}t
A& =Elsisict 49 eyt IPN Eojzl PUA
siloxane oligomer®} Th+5 oligomer, 7JAIA, H7HAE ©]&
sto] NAE/A UV A3l ot=aiy §HE A 2610
Akt o] AFE Foto] thE 2

1. 22 =uf S/ IPDI & H]of 4iglol 5B gt
= 7HA o Sstglon ol UV st= 38 &
Ho] F73t aaylateS 7H Zlof 7]Q1%tch

2. ABAHEE] A9 IPDI | phrofl A =UFA] S imofl A
3H(1 kg)2] A=E 12 pmol| A= 4HO.7 kg)E VEFH S
5 IPDLE71] 23, 4 phez S71ato] wel viukg
IPDIO]| ofs] ABH = Fho] Fash3itt.

3. Cul @ 7S IPDIO] H7}of| whel 7129 siloxane H.th
7N =] Ak
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