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Table 1 Formulation table for the PSA samples

RV SE51 A& FIHER HDDA ik HigH 1010

a GIEC%  WIEEC % YEC% TSR %
PSA-0 97.8 2.0 0.0 0.2
PSA-3 94.8 2.0 3.0 0.2
PSA-6 91.8 2.0 6.0 0.2
PSA-9 88.8 2.0 9.0 0.2

PSA-A0 92.0 2.0 6.0 0
PSA-A0.1 91.9 2.0 6.0 0.1
PSA-A0.2 91.8 2.0 6.0 0.2
PSA-A0.3 91.7 2.0 6.0 0.3
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Fig.1 Effects of TPO and 1173 ratio on 180° peel
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Fig. 2 Effects of photoinitiator (TPO+1173) content and
curing time on the adhesive properties of PSA
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Table 2 Effects of hard monomer type on the adhesive
properties of prepolymers and PSA
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(N/25mm) KA /h (N25mm) B /h
MA 9 35 3 21 >100
IBOA 60 32 5 25 >100
MMA 105 28 7 20 >100
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adhesive properties of PSA

Hi &1 3 AT, BEE SRR 2-EHA Rl BA 5 5 (1)
W, AR ARG 1800 54 55 08 18 SE 1 KR U/
X FEIE AR S R A, RO P9 SR AR,
TR, HE2E . BRI A
BRSPS EE AR NG, RAEW TR
HEBL LT R, BB B N SRR A8 Sy ST
o B G SRLRS E i —PK, IRR NI YRR
JE ) i S BOR BB 5 b B b R i B AR
(] ] FE AR T M 22, BIRERAEAR, FRRRsm. 25 &,
MARRF PR LGN 10:1 B, R ER R I
314 PR ESRLLB LG YA

S TET A AR 1 S AL ) A A S e i ) AR )
P2, —COOH 1 Jy M M 3k (A1 58 % 338 Jin e S0e 1
PERCSY, VN R I R B vh— R 9 5 —COOH
MR AA. S&RAEMEAE, 5H AA R
52 368 3% 43— I B ) R 2R A ) e AR T
Vg T2, MmN 1800 spIEssm i » 4k,
FEAE pH U2, GMA (4% () 308 48 2 B TR 3R 5 52
SRS R AN, REOEIE 2 Hb 3G I 0L SR P 1 8 1k 4
) BT AASEISE A D BE LA GMA . AA &
BLARE, ZERS TR MG RIS 256, DA
Y- ARV R s iR B AN B VIR, i — TR
TR AT AR BE . A TR YIS, [ AR 2-EHA
I BA 050 80%, Al LAk IBOA K 8% A, 7E

DIREHR HEA /0N 6% MRTHE T, #9% GMA
FAA 19 A1) B % e SRS R e R RE A5 )

& 4/ IFES], BEE GMA R/, AA
FE AR D, OB BRI/ o 33 PR A U
WIsCEREE R 2, ATl 2 BRI, 5L
PSA VEVRMEAR 22 . — SO0 T R Y 180° B 5k

FE SRR SE S, HREMNE 4 el LIE
TEFTIR A ECR 0~3% BITL RN, FIE R S 8 I
kR, X FEEHNRE GMA &R,
FERUR RN R 1158 T4 F, SRR N R A
B4R o R A s, R A O i 1 R
2 GMA Wi o B 3% I, AR 400 28 F )
i T R R X FEUERN GMA KB —E )5

RYIFF IR B Acle, B HIRIR AT 180° 2558
FERRE, FrRimtm R 3 in. 5 F, 2 GMA. AA
Bk 3% BF, FEEOR AR s et

16 30 1120
—s—tack;
14 |—*—180° peel strength;
—a—holding time. A — | 100
12 g
"
QL1480 -
10 120& e
B 8t 2460 o
= 5| 2
6 115 = %
3440 =
4t a
{108
oL =420
1 1 1 1 1 1 1 5 J
R 1 2 3 4 5 6 0

GMA content/%
4 BEEHk GMA SEM ERKREEEENZ N
Fig. 4 Effects of the functional monomer GMA content
on the adhesive properties of PSA
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adhesive properties of PSA
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Preparation and Application of Highly Transparent UV-Curable Pressure-Sensitive
Adhesive for Display Screens

RUAN Buchen"*, NI Huagang"®, YE Peng'

(1. School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Research Institute of Zhejiang Sci-Tech University in Longgang, Wenzhou Zhejiang 325802, China )

Abstract: Highly transparent pressure-sensitive adhesives are widely used in display screens, cell phones,
automobiles and other fields, but they generally have poor yellowing resistance and low bonding performance in
practical applications and high-temperature conditions. Taking 2-Ethylhexyl acrylate (2-EHA) and butyl acrylate (BA)
as soft monomers, isobornyl acrylate (IBOA) as hard monomers, hydroxyethyl acrylate (2-HEA), glycidyl methacrylate
(GMA), acrylic acid (AA) as functional monomers, and (2, 4, 6-trimethylbenzoyl) diphenylphosphine oxide (TPO) as
the photoinitiator, the prepolymer was prepared by bulk polymerization initiated by UV light. Then a highly transparent,
cooling-heating cycling resistant UV-cured pressure-sensitive adhesive was prepared by using 1,6-hexanediol diacrylate
(HDDA) as the reactive diluent, TPO and 2-hydroxy-2-methyl-1-phenyl-1-propanone (1173) as the photoinitiator, with
the addition of antioxidant 1010. Characterization methods such as rheometer, thermogravimetric analyzer and UV
spectrophotometer were used to investigate the effects of the formulation design of the pressure-sensitive adhesive on its
adhesive properties, cooling-heating cycling resistance and yellowing resistance. The results show the initial adhesion
of the pressure-sensitive adhesive for the No. 10 steel ball, 180 ° peel strength of 25 N/25 mm, holding time greater
than 100 h, which can effectively solve the issues of low bonding performance in pressure-sensitive adhesive for display
screens, being prone to foaming, shrinkage and poor yellowing resistance at high temperatures.

Keywords: pressure-sensitive adhesive; UV curing; high transparency; cooling-heating cycling resistance;
yellowing resistance
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