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Abstract: To manufacture of high-performance semi-structural double-sided adhesive tape, 2-ethylhexyl acrylate (2-
EHA) and acrylic acid (AAC) were used, and the syrup was prepared by UV irradiation in this study. The effects of the
thickness, various inorganic filler contents, and filler types on the semi-structural properties of acrylic double-sided adhe-
sive tape were investigated. The peel strength increased with increasing thickness and wetting time. In case of the thin
thickness (under 250 pm) with decreasing true density of inorganic filler, the peel strength increased with increasing wet-
ting time. The initial peel strength showed a higher value at a big size of inorganic filler, and the filler's size in adhesive
tapes was confirmed by SEM images. The peel strength and dynamic shear strength increased as a proportional rela-
tionship with various inorganic fillers and contents, and these inorganic fillers in 0.1 um thickness indicated more effect
on the dynamic shear strength of double-sided adhesive tape. From these results the thin acrylic double-sided adhesive
tape determined to be use for applications as a high-performance semi-structural.

Keywords: UV curing, double-sided adhesive tape, inorganic filler, peel strength, dynamic shear strength.
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Aok R THE. ok HAA TS 918 2-ethylhexyl
acrylate2-EHA, Samchun Chemical Co., Ltd., S. Korea)<}
acrylic acid(AAC, Samchun Chemical Co., Ltd., S. Korea)
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Table 1. Various SiO, Fillers for Double-sided Adhesive Tape

Particle size(um, by volume)

Sample Tru; T
code density Distribution Top size
@em) ot s0th% 90t (95%)
S-1 0.150 25 55 90 95
S-2 0.220 20 35 65 75
S-3 0.600 10 30 55 65
S-4 0.125 30 65 115 120
S-5 0.150 30 60 105 115
S-6 0.250 35 55 90 105
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Table 2. The Components for Acrylic Syrup and Double-sided
Adhesive Tape

sep ZEHA  AAC PI HDDA  Filler
P (Wt%)  (Wt%) (phr) (phr) (phr)
1 90 10 0.05
2 90 10 0.2 0.1 0,510
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Figure 1. Effects of thickness of tape for with (SiO, content, 8 phr)
or without SiO, in tape: (a) 180° peel strength; (b) Dynamic shear
strength.
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Table 3. Effects of Various Inorganic Fillers in Tape at 20 min
of Wetting Time and 6 phr of Filler Content

Tape thickness

08T 025T
Sample
code  180° peel Dynamic 180° peel Dynamic
strength  shear strength  strength  shear strength

(ef/25mm)  (kgffem?)  (gf/25mm)  (kgf/em?)
S-1 2615 5.44 2806 7.41
S-2 2357 5.32 2487 7.60
S-3 2006 4.60 2203 5.87
S-4 2613 4.74 3018 8.04
S-5 2574 5.24 3217 9.01
S-6 2032 4.71 2345 8.11
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Table 4. Effects of Various Inorganic Fillers in Tape at 24 hr
of Wetting Time and 6 phr of Filler Content

Tape thickness

0.8T 025T
Sample
code  180° peel Dynamic 180° peel Dynamic
strength  shear strength  strength ~ shear strength

(gf25mm)  (kgflem?)  (gf25mm)  (kgf/em?)
S-1 3610 7.30 4511 11.95
S-2 3720 6.62 4403 10.00
S-3 3312 6.67 4361 9.72
S-4 3468 7.32 4604 12.38
S-5 4126 7.19 5100 14.57
S-6 3733 7.12 4972 11.63
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Figure 2. Density of tapes for various SiO, content.

Polymer(Korea), Vol. 38, No. 3, 2014



402 A

£ 7F8 92 true density?ld] S-13t}F =} gl we} A
AH oz grglo]ze] Wiyl & AL S-59) vl A=
717t & PR Bol EEo] YA} A7) ¥t Hoeuw
Y TFF VIR B £o] Rl FHA| o] FobA
A Yehd Aoz Az o7t gol Rl 7|7 & A}

Mini-SEM

S-6

Figure 3. Cross sectional morphology of tapes for various SiO, content.

Zan, #4384 A35, 20143

7B T AHE T BE A eR A77F A 74
Sk YRR FAA FH HZH o]z e] Wwrt oF7F Fo}
71 Zlo|t}.

SiO, QAHE ot MAE|o|=o| EFHTLE, Figure 32 SiO,
U2 F7E 6 phr 283 T/ 0.8 T A Heo]=o &
WIS Ve Zlolth S-1, S22 2 S-3& A A A7)
7} 100 pm ©|3}2 FU3 BEE BHYom S4 H S5 2
Pk F718 SAA7E 23 AL T 5 qilon oF
200 umdll 25k YAE EAE T S-62 Table 19 Ut
ERd A ol S-13 JAF 271 2 F27F A9 fAbsht
true density”} T 3t} SEM AHRS B A JA=717}F
S-1Ech o A #dES SRIE = AN $H, S4 2 S-
59 7% °F 200 um Z719] YAPE EANSk=T] ol2fet F
A7 EAEH 0.1 T olake] vhhs o H2d|o|Z Alz=7t
ojF}. 53] muld 9 tj2Zgo] HF Hotol uuhy <
H A o] A 8-S feMe dds FAE o= =
2 A kST E FI1E SHA 2717 FRe YRS AR
3o} gt

SiO, &ard 180° di2|Z= WSl uv 43 o ¥
glo]ze] Aea] FrE FHAE XS 04T o] F
Aol tate] A7+ BArE vl Qo 1 o]ke] FAl= K
29 v} gith webd B A= 04 THET 882 025 T ¥
0.1 T9] S8 F71&E A5 331 57 2 3ol
2 95 v#@staA s Figure 4= FH H 2 o]z
T 025 TS 44 Sio, YAt T/ % Tl e x7]
g 57] HEA 7k W 180° B AHE TAIg Ao
th JAke] $F STt wet 27) vt vl g Wst

S HolFa glok. 9t Sl wE WIS B S48 S-
S % Skl wet 27] vePdErt gashy oleE Al

6000
—0— 51
- 32
- 53
T 5000 —A— 54
£ —5— 35
& M —7— 56
=Y —4— 31
£ 4000 1 - 52
E& —4— 53
] —h— 54
n —k— 55
5 3000 ~ —¥— 56
fei
o
i=
(=]
- mw =
1000

Si0, Contents(phr)

Figure 4. Effects of various inorganic fillers on peel strength at
0.25 T for filler contents: Open symbol represents 20 min of wetting
time and closed symbol represents 24 hr of wetting time.
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Figure 6. Effects of various inorganic fillers on dynamic shear
strength at 0.25 T for filler contents: Open symbol represents 20 min
of wetting time and closed symbol represents 24 hr of wetting time.
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