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Abstract : Acrylic pressure sensitive adhesive (PSA) was prepared by UV radiation curing and the peel
energy and physical properties of PSA were investigated. The increase of amount of acrylic acid leads to
improve the peel energy, associated with the substrate having smooth surface and high layer thickness.
The high peel energy is obtained when the direction of irregularity in substrate is horizontal with the
peeling direction. This is attributed to the increase of resistance to peeling in spite of decrease of wettting

and the result corresponds to our supposition.
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Figure 1. Preparation of PSA sample.

B el UVRAEE AAlste] A% A2AE Pdatslch. J225
o] Az 24L& Figure 1 JeRRSITH

L2 2 core syrup®] FE+E Brookfield viscometer
(Model DV-TI+)& Fall S74sI3ieh A8 AZAS] UVEAL
Az AEge =45 Yall TA instrumentsA}e] DSC(di—
fferential scanning calorimeter) 291022 24 7]5F 3lollA UV
AL S ol vk TIAAIY] T2 W HlE BEE- Al R

WA UH) & Ty Aol thgdste] gha () & Albsigich

X= (AHs— AH;es) [ AHy
(AFE - total heat of reaction, Afes - residual heat of reaction)

A7 A= AR FAIE 5~10 mgl® 311 5 T/min®] 5
£57 25~300 T7HK] =55 &2 veAIE o dojx)= vk
ol A= 150 TollA] 1417 B¢t 5298 5 thAl 5 C/min
9] T HEE AIGEISE W FojA= v wtoltk

EH| EHAE F2Ae] W7 YR Okamotorte] 43
HA ATIE AFEBI9 0™ 80 mesh®] AMSf T Ant B A}
B3t Anf Wk H2Ae)| Tleh= slee gulste] 3 A
9 A AR Wels A o] TR SZAE AFseith
ulst D2A9] 3 AZ79} Anpgakel] oJgk 3 /> Nano—
systemA}2] Nanoview E1000 B]3Z 3%} wlA] &4 74 A]A
B8 Al galo] sleint 1SO 4287 780 He)R 441 it 7
A7) Zk(arithmetic mean roughness, &)< TH AR =7 Fslgth

HE 7=, F&2A 9] Aetd A%ES ThermoeletronicAl2]
HAAKE MARS rheometers AHE3to] Z7d3k3ict. Ad-olA
20 mm parallel plate ©1-831%] 1 mm gapell 3= H3}l A9
(frequency sweep test) & &3l A U &4 BHIES S350
o). k= Hel= 0.1 ~100 rad/s = 3ISITh

EH oKl FEA1C] 1A o i=x]= AH TECHAFS] Phoenix
300 HEZ SA71E AHEste] St BF AAEE =7
diiodomethane= ARE3I 0 Al o 5315 F4310] 1 HEA]
£ S5k F3oirk B oAl 54 A3 (polar component)



UV73sty of= Al A 2A|e] vhe] ofy#] #ist 315
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Table 1. Surface Energy Components of Wetting Liquids

Surface energy [mJ/m?]

Liquid type Total Dispersive Polar
energy component component
Water 72.8 22.5 50.3
Diiodomethane 50.8 50.42 0.38
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Figure 2. Relationship between viscosity and UV—irradiation
time with AA content. (a) oligomer and (b) core syrup.
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Figure 3. Relationship between conversion of core syrup and
UV —irradiation time with different PSA thickness.

(b)
Figure 4. Nanoview image of substrate after abrasion. (a) A—
type and (b) B—type.

Polymer (Korea), Vol. 32, No. 4, 2008



316 &34 - 54 -

WA A—type?] 7 <dnt 5 vlg] Wkl FAO0R B @
A= AHAE T35 B-type RithZ vle] W] &
ol 39 QEE Zhe wEAE &
719) A=} 7kl wet RiFE] RyE FHEsisich

Table 2= A& v} ko g Anlst A, B type 7 7F4 el
g2Aef| sl RFE R7ES A S 1 AR gks JEr
uiglt), 3 A7 = Anf ekl FietAl AL fAkeichs AE
& 4= Stk webA] T)EAle] A AZRY] W 9 wEk]| wkE vl
A58 vt Ao R 7hsd A0 R

HEHY S, AA 3Rl mE Ae Ass A8 A= Figure
5ol UERASITE AA FHgo] SIS A 9 AR 0] S
ks o 5= e o7& AAL 2 fEjdolEel SAdel 7IIgk
Az U S Tk} fa7de] el Atk Zlow FSHh

Fowkes 9] o] A~ Aol 2A|e} H2A12] 34 oy

Table 2. Surface Roughness of A and B-Type

Roughness No. R, Roughness No. R,
(A—type) [um] (B—type) [um]
R 0.35 R 0.31
Ry 1.23 Ry 1.43
R 3.30 R 3.16
Ry 6.32 Ry 6.02

R, is arithmetical average roughness (ISO4287).
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Figure 5. Viscoelastic behavior of PSA with the addition of acrylic
acid (a) storage modulus and (b) loss modulus.
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W, : work of adhesion
Yadh - surface energy of adhesive
Ysub

D : dispersive component of surface energy

. surface energy of substrate

P : polar component of surface energy

Table 32 Owens—Wendt 2]ol 2Ja)] -5+ AATEFE 31 oy
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Table 3. Surface Energy of PSA with Different AA Content

AA content Total surface  Dispersive component Polar component
[wt%]  energy[mJ/m’] [mJ/m’] [mJ/m’]
0 52.00 47.71 4.29
3 56.20 45.59 10.61
5 58.25 44.77 13.48
6 58.82 44.40 14.42
8 59.07 42.89 16.18
9 59.87 43.00 16.87

Table 4. Surface Energy of Substrate

Total surface  Dispersive component Polar component

Substrate o [ml/m’) [mJ/] [mJ/m]
SUS 420J2 62.62 42.89 19.73
124
«— 122
£
'g 1204
Z sl
c
16
2
S 114
S
S
2 10l
L
108 . . . .
0 2 4 6 8 10
AA content(wt% C)

Figure 6. Relationship between work of adhesion and AA content.
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Table 5. The Effect of Acrylic Acid Content on Failure Mode of
PSA

PSA Roughness AA content [wt%]
thickness [um] No. 0 3 6 9

R AF AF AF AF
95 R AF AF AF AF
Rs AF AF AF AF
Ry AF AF AF AF
R CF AF AF AF
50 R CF AF AF AF
Rs CF AF AF AF
Ry - AF AF AF
R CF AF AF AF
100 Ry CF AF AF AF
Rs CF AF AF AF
Ry CF AF AF AF

A.F ; adhesive failure, C.F ; cohesive failure.
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W ZloR AA gl wt Bl oluA7t Frkeks As & 5
ok AA EFe] 7ol whet &A1) wettingS 7Haskar vl A%
e 7R vl U= olE9] s HEEQL Z]olel &3
Feuls Ao At (o) F2A FA7E 25 pmE 7§k
9=, AA FFe] wt Bl ouA7t STk Hizks e
W & TA] ZAshE 21e & g vk ol B 3 o] A
bonding FuGroll e A gAdEC] Z7l2 98] wettingo] 23]
& Fkassto] vk olUx7t Askes Aex 59tk Trodjeman
2 A2 FA 9 A5EA e st AtellA AaAL] FA St
s H2kA] YR HR7] §4dE (apparent modulus) 2] 4~
£ oPIAZI7] wiiell FjEA|eke] HEFHA, = wetting 58S 5
7isittar 77g38iglom o] AvE EUiR & AFdA Aoz
FAZE ek AR A AR SES] S7EE st wetting
59o] Aslrt wehg?

Figure 82 Atz oz 9&A|e] AH717F o S7Hd A+
(roughness: &) AA2] FEFgle] W vl our|e] d3& v}
ERd Zloltk 9bx R9] A= vhEA| A oR 77 AlEe
Aol Hdgks ¥l § dhehe A o g Stk d7de
2 IZAS] 39 AR S7HE ARA FAL St Y
TO % wetting 5ol ¥ TE o= A

shE, (o) 2] e Bl ARA AL gk 735 F2A2 324
A7} A2A] FAlel &g ko] A FHlEe] o]Fe] gk
wetting?] 74 ul$- & 207 oiuw Anlxow v o]
= AATRF] mkE vk A3 9] ST wetting 32 7ol
o3t YIS o IA = FoF YER Figures 8% 9+ ¥W
AV 7V = R RE P IFAE ARSSE 2R elA
AA F=F sle] e Bl oux]e] WizkE e Zlojtk A2

500
480
460
440
420
4004
380
3604
340
3204
3005

Peel energy(mJ/25 mm)

4 6 8 10
AA content(wt%)
(a)
300

280

260+

2404

220

200

Peel energy(mJ/25 mm)

1804

160

6 8 10
AA content(wt%)
(b)

]
.

100

w0
o
L

804

704

Peel energy (mJ/25 mm)

60

50 : T - -
0 2 4 6 8 10
AA contnet(wt%)
(c)

Figure 7. Relationship between peel energy and AA content
with the different PSA thickness (roughness: /). (a) 100 pm,
(b) 50 um, and (c) 25 pm.
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Figure 8. Relationship between peel energy and AA content
with the different PSA thickness (roughness : #3). (a) 100 pm,
(b) 50 um, and (c) 25 pm.
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Figure 10. The effect of abrasion type on peel energy of PSA with different AA content. (a) 2, (b) &, (c) K3, and (d) Ay.

Table 6. Peel Energy of PSA with Different Surface Roughness of

Substrate
PSA thickness Roughness AA content Peel energy [Kgfm]
[um] No. [wt%] A—type  B—type
3 18.84 25.08
R 6 24.79 30.68
9 28.81 34.79
3 13.96 20.75
Ry 6 12.72 17.30
50 9 9.06 14.47
3 4.06 5.76
R 6 2.11 471
9 1.26 3.38
3 1.54 1.60
Ry 6 0.90 1.30
9 0.35 0.40
3 7.89 10.18
R 6 6.80 8.74
9 6.41 7.92
3 2.31 3.61
R 6 1.37 1.63
%5 9 1.02 1.25
3 0.58 1.09
Ve 6 0.34 0.68
9 0.19 0.36
3 0.43 0.54
Ry 6 0.25 0.28
9 0.21 0.23
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