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Abstract: Acrylic pressure sensitive adhesive (PSA) tapes were used for the automotive, the electrical and the electronic
industries and the display module junction. In this study, the manufacture of high-strength structural tape used 2-eth-
ylhexyl acrylate (2-EHA) and acrylic acid (AAC), and UV irradiation for photo-polymerization, and the semi-structural
properties of acrylic PSA tape with the AAC content and inorganic filler SiO, content were investigated. The initial adhe-
sion strength was lowered by the rigidity of molecule chains due to the use of AAC, and the adhesion strength increased
with increasing wetting time. The wetability, contact angle, and SEM images of PSA tapes with various contents of AAC
were determined. Without filler, the peel strength and dynamic shear strength of PSA tape showed inverse correlation but
the peel strength and dynamic shear strength increased with increasing filler content. From these correlations the PSA
tapes could be optimized for the applications requiring high performance.

Keywords: UV curing, pressure-sensitive adhesive, acrylic acid, inorganic filler, adhesion strength.
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Table 1. The Basic Component of Acrylic Pre-polymer

Ingredients 2-EHA(Wt%) AAC(Wt%) PlI(phr)
85 15
89 11
Amount 90 10
0.05
(Wt%, phr) 91 9
92 8
95 5
2-EHA/AAC/PI
4 <& UV Irradiation(1-step)
UV Curing Syrup
) ¢ Add PI, Crosslinking
agent
Coating on PET Film
4 ¢ UV Irradiation(2-step)

UV PSA Tape
Figure 1. Schematic of preparation process of UV curing PSA tape.

Zay, 43748 A23, 20133

ST}, Table 2= UV 2ALEA] we 248 4= 4
HE vehd A0R AACY] Fo| SIS AT
Wby om AACS ol 2245 H=7F 5000~5500 cPs
FAoll =g wj7px o FFAIZke] Skt 2-EHA/
AAC=89/11, 90/10 3 91/99] A= A= K UV ZALF
o] FYsitt sttjgte of=d WA o} A 2/3H]
zpo| &2 18] HE gro]l t=A S A= o] AL 24
ue} FFAEETE o T2 7] w "}‘EH’_]' Ao 47t
Aot 2 Aelre FA gl me 9= &8 ¢
3l 2u7F tEdeks 94 999 HdxE 7 ]'?l pre-polymer
£ 437 g Aol

2712 S8, 7taN K ZOHAN SHE. 1AM F
31 pre-polymerol] 34|, 7tuA] 2 FAAE A Z F
Asled, 308 Bt wREAIF L 2 SOl pre-polymer
of Ak7]Ael o3 W3- WAA7]7] P8 AATIAE F
datacth. 1971914 FR]1E pre-polymerel] Z3A49] S
Table 33} 720] 6-12 phr 27} £418}3, 744 (HDDA) 2
FINAIA (PI-184)2 A= FQske] wuk 2 I8s 3 ok
Al post-curingS 135 19HA] pre-polymers: S35l
22 Aol F7WAAE F71eE o= post-curing 4] UV ®E
32 oAl KIEIAI71 3L Folw, 19 AlellA - pre-polymer
= 8ol e Adelnz FHA el &gt Aite] &
olslt}, Tk 1AM T3 pre-polymers F7AIA] %
o] Hlomw FohEe] Aol B o FAIE o] A
AFAE Ao A Lsle] ZAHHA B} s 2

Table 2. Conversion and Viscosity of Pre-polymer by UV
Irradiation Conditions

Amount of UV

Ratio of UY irradia}tion irradiation Viscosity
2-EHA/AAC time (min) (mJ/em?) (cPs)
85/15 23 3450 5200
89/11 25 3750 5350
90/10 25 3750 5100
91/9 25 3750 5430
92/8 26 3900 5260
95/5 28 4200 5420
Table 3. UV Curable PSA Formulations
Ingredients Pre-polymer” Filler” PI HDDA
6
Agﬁgm 100 180 02 01
12

“Pre-polymer compositions: 2-EHA/AAC=85-95 /15-5.
*Filler: SiO,.
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Figure 2. Density of PSA tapes according to AAC and SiO, con-
tents.
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Figure 3. Peel strength and shear strength according to AAC con-
tents after 20 min and 24 hr wetting times without SiO,.
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Figure 4. Peel strength and shear strength according to AAC content after 20 min and 24 hr wetting times with SiO,: (a) 6 phr of SiO,; (b)
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