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Abstract: In this study, we would like to describe adhesion property of UV curable acrylic adhesive tapes on various sub-
strates for a display junction such as back light unit and to investigate light shielding property by the amount of inorganic
pigment content. When the 180° peel strength of acrylic adhesive tape prepared with various acrylic monomers and
acrylic acid (AAC) was examined, the adhesion strength is highest when the 2-ethylhexyl acrylate (2-EHA) was used.
When the amount of AAC was changed with 2-EHA, the adhesion strength is highest value at the ratio of 2-
EHA:AAC=91:9. As a result of cross-link agent 1,6-hexanediol diacrylate (HDDA), the adhesion strength is highest at
the amount of 0.06~0.13 phr, and is decreased with increasing HDDA content. The adhesion strength is increased after
48 h at 80 °C 95% RH and thermal shock. The light shielding property by addition of inorganic pigment showed the
99.9% sheilding effect at 9~12 phr range of pigment content with little difference of adhesion strength. From this study,
the UV cured acrylic adhesive tapes for light shielding seems to be a useful for module juction such as a back light unit.
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Figure 1. Structure of light shielding adhesive tape.

g 98] Tl slol= PETO] BE 4w(ehulel ol
4 79) ol BYYAE o W TPt v1g S/ 2
373 BAVH 2P Bk meb] B apelae oled @

e A A8l AHAA AR G AT 5 U
IS A gstel A B4 L W B VAL G
tste] mAsTA ST

S

AlgF o B, UV A3k olad J3A Az 29
TEste] s 1Al 28 FRE 99 T2k A
T4 (prepolymer)?] A& AZstal 25All] U FAR =
Bek 5 UV At ol HAAE Azt 194 UV
Al Azl ARg-gE o}3d TR 2-ethylhexyl acrylate(2-
EHA), isooctyl acrylate(IOA), butyl acrylate(BA), lauryl
acrylate(LA) 2 isodecyl acrylate(IDA)O|H 715/ T =
= acrylic acid(AAC)E AME-319 AL, 3 7NAIA= 1-hydroxy
cyclohexyl phenyl ketone(PI 184, Irgacure 184, BASF)<
ARESEATE 2d Al H B UV AL 98 AsE sl
AR F A 12719 ELE P 1845 ARSI
72 7}RA = 1,6-hexanediol diacrylate(HDDA, Miwon
Specialty Chemical, S. Korea)S AF-3FTth 248 UAE
&3 IR A= 2,2-dimethoxy-2-phenylacetophenone(PI
651, Irgacure 651, BASF) ¥ diphenyl(2,4,6-trimethylbenzoyl)
phosphine oxide(TPOYS 5712 AHE-&II T A48 A=
IEEE JHEEY AN, dEEs YRl Al
T 42 JEl9] black 082, 0833 M-S H4 H=
¢ HB(S) ¥ Oriko 280(2-NENS Z}z} A3t H &
g S 9gk UV 43 o= HEA 2" dgEe
2 o]y AHH 50 um FA] ZE]o|2HE FE(PET, =8
oEhS ARgBIgieH, M2 SAS 3 FAA= stainless
steel(SUS 304), polycarbonate(PC) sheet 2 glassg AF8-3131
ok B3 v S Sl Ald¥oe] soluA] s A
2 A9 50 um¢] PET(=# 0] EHS AM&-313ith.

UV Al® M=, UV Al AlZE Figure 29+ 2] 1L &
9] batch type BH7100 F A&} 754 TEAE H

Jmulot Temp.
T, [ontrolle
@

M

|

UV source UV source

" Monomer + Photoinitiator

Figure 2. Equipment for UV syrup preparation.
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Table 1. Gelation by Stirring Time of Various Light Shielding
Materials

Content

Type Material (phr) Result
Pigment (f;;bc‘f(“ 1~15 No Gelation
Black 082
Metal _ 1~3 Gelation after 2 h
complex dye  Bjack 083
1~6 No Gelation
Solvent dye HB(S) -
9 Gelation after 1 h
Dye Oriko 280 1 Gelation after 1 h

Zay, Al4048 A15, 20163

Table 2. Curing Conditions of Coating Material with and
Without Light Shielding Pigments

. Content Curing condition
Material (phr) (min, mJ/cm?) Result
- 0 12, 1500
Curing
1~9 12, 1500
Carbon -
Black 12,15 12, 1500 No curing
15, 1800 Curing
HB(S) 1~6 30, 3600 No Curing
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Figure 3. Roughness of substrates for adhesion test.
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Figure 4. Holding power testing scheme of adhesive tape: (a) Gen-
eral holding power; (b) static-load peel holding power.
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Figure 5. Initial peel strength according to acrylic monomers.
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Figure 6. Peel strength according to acrylic monomers after thermal
treat at 80 °C on 95% RH: (a) 500 h; (b) 1000 h.
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Figure 11. Peel strength according to HDDA content after thermal
shock of 20 cycles from -20 to 80 °C.
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Figure 12. Holding time of acrylic adhesive according to various
acrylic monomers.

Table 3. Holding Power and 90° Peel Static Load Holding
Power of 2-EHA:AAC=91:9

HDDA Holding power, N .
content creep length (mm) 90° Peel holding power,
hr creep length (mm)
(phr) 0.5 kg 1 kg
0.06 0 5 70
0.13 2 35
0.3 20
0.5 0 0
1 2

ZollA= HDDA &o] 0.13 phr ©]3t2 Zo] &0l we} n)
13 dgo] ol & HollA AAC Tl FSTE
1kg®| 3ksollA frAgo] Zashe 213} vl AR
S Belth 3 HDDA 2 AAC o] HS52 f4
o) oFsls- & = Q). w3k pColl HFAZ 283 Yol
v 28 23E HW(Table 3) HDDA ¢ Z71 wla}
n e fgo] Aaghe Bt o4& HDDA o]
7V A2 Uite] ofad aiA} ks 7F S Hol A
A Aol tigk Aol Frkete w1z Rle] HAF =
o]& Zlo|t}. HDDA $Hao] Zom HatAe] m1ie7] 54
o] Z0jE57} FAo) Figure 9~113} 7o) A&o] Zo|& A
oltt.

X otmof UpE FXIE SM W HAH #2138 A
o) 25 HYHoR Axe] fsiMe &=l wet £
PET Z&9l| SlolE T EYJas ATt 7|8 ALS
ke WElo|E ful 298 FRH o)z Aol EYYAE
49 ot HEsk AoE HAAE AEsl AMSIERE 99%
ool W Ak 498 sttt EYYAE ARl 38

o g 2 7184 Ao A% Bile] gtk ¥ A7



UV 733t9 ofmd Aol HAH5A 2 A5 il me 28 54 99

e S SE57] 918 UV Aske HA2A 2pAof &
it Be Y T de 9AE Jrkele HE =Y
o weba] e AR ERlshe THE 29 Theket
55 AESISIT) Table 1, 20014 223 A3} 7o) £4|7}
FEIA] 92 F7IERS] 7HE B9 A4 WY B UV
}Oﬂ o1&t o] 7 958190 E = 2-EHA:AAC= 91 9
R H7keto EZ}EﬂOlfh—‘é— Azt F £
g3kt Figure 132 50 um PETS] 50 um A2 =
1217 9] BRI AE TAg Zloltt. xRE s E
7hshd 3 FH=r) Hold e & 4 2™ 550 nmellA] €
F B2 HE 2SS A4S Table 45 HH A= 3
o] 9 2 12 phroll A 99.99%2] AFhe-S B o Z FIA|ZA
o] A9l FHslA] Kohe AS & F 2™ 30 um PET|
49 oAt Bgo)=a A3t A v|wE|RH U3 e-S
HAF) 3k Qb5 H7P7F A2 wslol] vx|= 93-S
T&s7] Y8) glassoll A2 H&E ZAxE W (Table 4), <t

n°1' ;R

ox
é

W

Fd' JIN'
N

oL UE‘.‘, o, I‘N I‘N el R ok tlo O
U

100

a0 4 —— 0 phr
—— 3 phr
—— b phr
—— 9 phr
60 1 —— 12 phr
=== 15 phr

40 +

Transmittance (%)

20 4

-20 T T T
400 600 600 1000

Wavelength (nm)

Figure 13. Transmittance according to inorganic pigment content.

Table 4. Light Shielding and Adhesion Properties according
to Pigment Content

Pigment Light shielding Conversion Initial peel
content (phr) (%) (%) strength
(gf/25 mm)
Black-ink PET 99.99 - .

0 9.65 84.4 2050

3 99.64 71.4 1955

6 99.96 72.9 2683

9" 99.99 74.3(81.5) 2563

12% 99.99 80 1777

15* 99.70 69 1807

*Curing time: 15 min.
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