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Abstract: The physical properties of the acrylic pressure sensitive adhesives (PSAs) can be easily controlled
by a proper functional monomer which has functional groups for crosslinking. This study was to investigate
the effect of crosslinking agents, isocyanate and epoxy types, of acrylic PSAs on adhesive properties.
2-Ethylhexyl acrylate, acrylic acid (AA), and 2-hydroxy ethyl methacrylate as monomer were used. The
obtained samples with different AA contents were partially crosslinked with epoxy- or isocyanate-typed agent.
Peel strength, balltack, holding power test and contraction percentage of the obtained PSA were evaluated.
Most properties of acrylic PSAs were increased with AA content and acrylic PSAs with epoxy-typed
crosslinking agent (4 crosslinking sites) which produces flexible link (ether), showed better properties than

those of isocyanate-typed one (3 crosslinking sites).
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Table 1. Monomer Compositions for Synthesis of PSAs

Monomers (g)

Sample code

2-EHA AA 2-HEMA
EAH-1 94 3 3
EAH-2 91 6 3
EAH-3 88 9 3
CH,
,C=CH +  H,C=CH * HzC=éH
“ C00CH,CHCHs EooH to BPO
CzHs heat
&,,0H
2EHA AR 2HENMA

CHy
H,C—CH H;
[EATANA VR
¢00CH,CHE Hyrnmr HC—CHnnnsHoL—CH A
I ¢ooH t=0
CHs 6
CaH4OH

Figure 1. Polymerization process.
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Figure 2. FT-IR spectra of the synthesized polymers.
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Table 2. Solid Content, Viscosity, and M, of Various PSAs

A= .
L=

A3 - ©1917]

Reaction conditions

Sample code Viscosity (cps)” Solid contents (%)” M, (PDI
P Temp (°C) Time (h) Yy (cps) C4) DD
EAH-1 70 7 520 39.78 165,000 (1.6)
EAH-2 70 7 580 39.98 166,000 (1.5)
EAH-3 70 7 850 39.87 165,000 (1.6)
a) Brookfield Viscometer LVDV-1 #4, 60 rpm/25 °C.
b) 105°C x 1 h/4 g (dry oven).
Table 3. Contents of Crosslinking Agents (by wt%)
Crosslinking agent EAH-1 EAH-2 EAH-3 Isocyanate
Epoxy type 0.26 0.43 0.6 o
=
Isocyanate type 0.82 1.35 1.88 ~
O}
) _ S  |epoxy
CH, ¥% JA5< Jepia glo} okad A3zt 4§
AeE & glrk 2 W Aagel vop  F
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[ .
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Ao FHol WE S 123 THTable 3). B AF
M= ZF H2AE -OH”|9} -COOH”] 57| <}
ZtaA el FFel mE HAEAY HtE 43T
ARl kRS W7 F FLIRE 4% A3
Figure 3o YERAATE IRS =43 23, isocyanated
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ZtaA o] 73, Ztanks § A4 E= C-0717F ofad™
71¢} Tl 7t A5 AolE FEE 7t fluth
Table 40l A& 289 —’;ié JJr YEeR A=
A A ] FFPET Y& &= PVC TE)9 BAIRlol
AA9] §HFo] F7EE A ﬁ% 7kt aela
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-1
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Figure 3. FT-IR spectra after reaction of EAH-3 with dif-
ferent crosslinking agents.
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Table 4. Peel Strengths of PSA between PVC (or PET) and SUS Sheets at Room Temperature as a Function of Time

Peel strengths (g/in)

Crosslinking agent Sample code 20 min 1 day 3 day 5 day 7 day
PVC and SUS sheets (PET and SUS sheets)

EAH-1 804 (840) 853 (1,020) 988 (1,055) 1,026 (1,081) 1,110 (1,132)
Epoxy type EAH-2 910 (970) 1,018 (1,170) 1,140 (1,358) 1,300 (1,413) 1,586 (1,648)
EAH-3 979 (1,151) 1,350 (1,663) 1,555 (1,812) 1,750 (1,874) 1,818 (1,964)

EAH-1 305 (339) 380 (480) 405 (687) 424 (712) 476 (895)

Isocyanate type EAH-2 536 (678) 838 (728) 876 (857) 934 (880) 958 (1,137)
EAH-3 926 (1,107) 995 (1,576) 1,070 (1,648) 1,350 (1,757) 1,670 (1,962)

Table 5. Peel Strengths of PSA between PVC (or PET) and
SUS Sheets. The Samples were Pretreated at 70°C for 7
Days before Measurement

Peel strengths (g/in)

Sample code

Table 7. Results of Shear Holding Power Tests (unit : mm)

PVC PET

EAH-1 200 633

Epoxy type EAH-2 351 770
EAH-3 588 976

EAH-1 37 498

Isocyanate type EAH-2 168 615
EAH-3 267 940

Table 6. Results of Ball Tack Test of PSAs with Difference
Crosslinking Agents

Ball number

Crosslinking agent EAH-1 EAH-2 EAH-3
PVC Epoxy type 25 0.17 0.05
film sheet  |socyanate type 25 25 3.5
PET Epoxy type 25 0.19 0.08
film sheet  |socyanate type 25 25 32
Table 8. Results of Contraction Percentage (%)
Crosslinking agent EAH-1 EAH-2 EAH-3
width 0.33 0.32 0.17
pvc  Epoxy type length 025 0.26 030
film -
sheet Isocyanate type width 1.45 0.79 0.38
length 2.70 1.75 0.61
width 0.15 0.17 0.11
PET  FPOXy type length  0.18 0.1 0.1
film -
sheet Isocyanate type width 0.20 0.09 0.08
length 0.15 0.10 0.07

Sample
code Epoxy type Isocyanate type
EAH-1 14 11
PVC
film sheet DA 7 ’
EAH-3 7 6
EAH-1 14 10
PET
film sheet EAH-2 10
EAH-3 5 4
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