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Abstract: In this study, we would like to describe peel strength and dynamic shear property on various substrates of
multi-layered structural double-sided adhesive tape with or without adhesive (AD) prepared by UV curing for an auto-
mobile, construction, and display junction. According to adapt the adhesive, the peel and dynamic shear strength of adhe-
sion tape prepared with acrylic foam or various plastic substrates increased with increasing molecular weight, however,
decreased over 650000 molecular weight. The adhesion property shows high value at the thin AD layer with decreasing
temperature. The interface property shows highest at MW 615000 (AD-4), and the interface junction below MW
615000 resulted to divide from acrylic foam and adhesive layer. From this study, the multi-layered structural double-
sided adhesive tapes seem to be a useful for industrial area such as a low surface energy plastic material and curved
substrate.
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Table 1. Various Solvent-dried Type Acrylic Adhesives for
Double-sided Adhesive Tape

Sample Mw PDI Solid content ~ Viscosity
code (g/mol) (%) (cPs)
AD-1 510000 432 43 5280
AD-2 532000 5.26 40 6225
AD-3 575000 4.87 30 3870
AD-4 615000 5.53 22 3425
AD-5 660000 4.52 24 4040
AD-6 1200000 6.25 46 7500
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Figure 1. Transmittance of adhesive polymer in 2-EHA/BA/AAC
system.
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30~120 pm?l Z-& A&t

Polymer(Korea), Vol. 39, No. 3, 2015



516
c
=) B
<
i
s A
E
"
&
=

2000 1000

Wavelength (cm™)

4000 3000

Figure 2. Transmittance of cured adhesive (C), mixing state of cur-
ing agent (B), and syrup (A) in 2-EHA/AAC system.

Table 2. Components of Base Material (Acrylic Foam) for
Double-sided Adhesive Tape

A

Sample 2-EHA AAC Filler Density
code (Wt%) (Wt%) (phr) (g/ce)
BM-1 92 8 8 0.738
BM-2 89 11 4 0.835
BM-3 89 11 8 0.730
BM-4 89 11 10 0.700
BM-5 89 11 12 0.662
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Table 3. Surface Energy of Various Substrates and Adhesive
Tapes

Surface energy Adhesive Surface energy
Substrates (dynes/cm) tapes (dynes/cm)

Stainless Acrylic

steel(SUS) 47.69 foam(BM-1) 3073
Acrylic

ABS 38.53 foam(BM-3) 33.01

PC 4831 AD-2 27.46

PVC 46.25 AD-3 33.10

PP 34.45 AD-4 25.88

PE 33.31 AD-5 30.15
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Figure 3. Adhesion property of double-sided adhesive tape on dif-
ferent substrate and time.
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Figure 4. Dynamic shear strength of double-sided adhesive tape on
different substrate and time.

v e B3k FREC|A|7F He
o] YA Uehsker AD-2E %L}
ro

3 #Agle]l AD2E #8314 e o 2
< BEY oA 84 Axd dHAE ?L*éé = a8}
MREEe] ERUAE ke By 2ldle] HRES S

771E 8Rle g AZHET

Figure 4= Figure 35} Y4 o2 A= E
B Aol ARHAAEE T el BUF THA) Aol
¥ HAE|O|LE 2ol PO Fobr] 2
T ADZE G TEFR 25 ofu] WA uhs) o]
9 24-AD, AD-71A (o} #£)0ke] AME g0l FastH
AD7} ALER] ke olTd o] Z%T;};le— == 7120 -71A
o el olgh HAee kel A 188 Yol
o AVHARE ol LTH ADI) 7411:3_ ADS} 5]
HAlske] AR S FAlo) AEslo} &

Polymer(Korea), Vol. 39, No. 3, 2015



518 el

ADE HE3A] %2 7Ae] A= vfejg v
K E ABSETF SUSOIM H =7 VeRtern SUS7F ABS
Hr} FHUA 7} B Zormg Uepd A7EA] 7)12e] B
of Jx|ghrt® wgk B2 FHel BAgle] ADE 8314
8> 745 71A-71A] B 7F dejuton, AD2E A8 73
G 2417 A 3o ARHRAYE S| 71 1A A E
235t AD-29} 71A) Aloleoll Adml 7t FAlol| dojyttt.

I otaE E) =Mof| w2 AD MEE #s}, 71A4-71A)
ote] #H= 71A1] W SR o] ofste] UERd A0 2 7]
A2 ARESE ofAE Fo] FATTE dde] ok &g o]
oFste] A WR-F27F == Aoz AYzhs]m 282 o]
£ s dstat 71A1e] 24E dElste] i 18 9 AD
ofe] AW HAEA miX= Asg 1FstaA}; a1t 7]
Aol AL de)shs WHH-S Table 30| YERE A 7o) 2-
EHA/AACS] H& 24 9 Sj0, TS x™sk= who] 9l
T}’ Table 49| AD-25 &85l 71219 F57 wE 2714
7k 20541 2] 90° Bl et AHHAAIES YERHS.
YA 2 SUSE A3t} Table 4941 BM-12+ BM-3&
93 Sj0, 3O & 2-EHA/AACS] %A o] thEth &
AAC Fo] A& BM-11t} 3 wit% B2 BM-32] 27141

e O B P O EF DEX [

A

7t A9 FL = B AAC 0] BE4E Sioy)
EAT A9 UV 2AM 9)gh 733} vEE Al el A 3L
WAL AREo] Wol Yo AD-2¢e] WA o] 4t 7]
Aot ADgle] WAHo] Zrhgo g <ls] AR H2tyo]
2 SR e W] HEEY o 2 HAES Uy
g o2 Helth

BM-2~BM-5%= SiO, 3HS ga]sle] 71419 U
gk Zlojtt. B 7Haol| m} SiO, 8 phrolld 7Hd =
W AEE 1Yo BM4 ¥ BM-5E T W& o
Eetal 27] vRIAE ol Ha fdshkes d3E B
o]Z12 Si0, o] 8 phrct BoW F2 o= At AF
&£E0] ¢ %o| FAHo] AD9e] Ad HHo] F71E &
= Jouy FuFoR olad Al AR o] HET)e]
712 A 9] g ol Rl AR 53] SiO, 12 phrofA]
= A2 34 A 7149 gt 4 AD-291e] AW
7H e fG4A dojds & & AUk

rlo
3

7

—

H

t

E & B 8
& 2
= —= z
— 5
X c
E 5 B 8
g 2
E 5
i <
< 7]
§ 4 4 4 o
> §
. c

o —— 20min 90° Peel S,

04| ™ 20min Dynamic Lo

AD-1 AD-2 AD3 AD4 AD5 AD-6
Molecular Weight of Acrylic Adhesive(AD)

Figure 5. Effects of molecular weight of acrylic adhesive (AD) on
SUS.
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Table 4. 90° Peel Strength and Dynamic Shear Strength of Double-sided Adhesive Tape (AD-2)

Sample code 2-EHA/AAC Filler Density 90° Peel strength Dynamic shearzstrength
(Wt%) (phr) (g/cc) (kgf/25 mm) (kgf/em?)
BM-1 92/8 8 0.815 5.54 5.15
BM-2 89/11 4 0.853 4.52 4.68
BM-3 89/11 8 0.810 6.53 5.04
BM-4 89/11 10 0.775 6.25 5.37
BM-5 89/11 12 0.725 5.28' 6.19

*Interface separation and foam fracture.

Zan, 43948 A35, 201543
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Figure 6. Adhesion property of double-sided adhesive tape on var-
ious substrates and times: (a) 20 min; (b) 24 h.
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