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Abstract: Using ethyl acrylate (EA) and butyl acrylate (BA) as soft monomers, methyl methacrylate (MMA), sty-
rene (St), and acrylonitrile as hard monomers, methyl Hydroxyethyl acrylate (HEMA) and methacrylic acid
(MAA) as crosslinking monomers, sodium dodecyl sulfate (SDS) as emulsifiers, and ammonium persulfate (APS)
as initiators, an acrylate base emulsion was prepared through semi-continuous seed emulsion polymerization. And
then a modified acrylate adhesive for FPC was prepared by adding suitable amount of curing agent and vulcanizing
agent to emulsion. The optimal formulation of the acrylate base emulsion was obtained by simple variable method
and orthogonal experiment, that is as follow: m(soft monomer) : m(hard monomer) : m(crosslinking agent) : m
(emulsifiers): m(initiators)= 65:30:4:3:0.3, w(SDS)=2%, w(APS)=0.3%. With this formulation, the peel strength of
the encapsulation sample is 0.92 N/mm, the peel strength of the single panel is 2.15 N/mm, and the soldering resis-
tance pass rate is 100%, the moisture absorption rate of the film is 3.11%, which can all meet the performance re-
quirements of adhesivein the FPC substrate.
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Tab.1 Effect of the soft monomer amount on the

performance of adhesive
Bk R/g

60.0 62.5 650 67.5 70.0

it H

L3R PS/(N/mm) 0.65 0.67 0.72 0.68 0.67
FATH AR A PS/(N/mm) 1.85 1.80 2.01 190 1.88
BTN R BRI PR @ %2 /% 100 100 100 100 100

T % 3.15 299 288 3.08 3.22
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Tab.2 Effect of the hard monomer amount on the

performance of adhesive

ff LA ] /g

TiH
25.0 275 300 325 350

A5 FE PS/(N/mm) 0.58 0.65 0.72 0.67 0.69
FTRTROM R PS/(N/mm) 1.79 190 2.01 191 1.70
PR O BRI E BT %% 100 100 100 100 66.7

R 2 %% 343 3.2 288 295 3.17

IR 1~ 2 W, I 5 A S AR B Y B ) 3
TN, PEFRE A 1 PS 25 S L SE 1S KR N S
) 2 B THAON AR R B R . R A R

I R B B R I R A6 B K B R A, i
FCPS Y BRAK o T 22 R A 1 FH o R e B )
A5 117 L2 5 W 24, A8 45 PS FAAIR o T P TR 3658 2% o
5 I R FH B T G 38 SR I M e ek /N IS 3 K 1)
R SR AT AT, TR RRE B ) R4 N
65.0 g F130.0 g b}, IR B A 256 PERE AR UT -
22 IMaeBREAEMEREFIMENE N

T i) 2 TR M TR T P 80 750 (i 8 el 22 N
ThRE FRAA , DASE &1 58 & W) 1 A2 IR %5 B, AT B S5 2
LRFFIR . kRS ARE R
S | TS S I g 35 A 1 s T 1) T 0 R S AR
AT 5T [ ) 38 FH 25 A F2 2k R 2K 1 75 b T B B A
CRE N 1D, I 5 H A BT, 45 1
W 3 Fim.

=3 DhaeRA R AEXRMETM NS
Tab.3 Effect of the total amount of functional monomers

on the performance of adhesive

T H

A3 PS/(N/mm) 0.54 0.63 072 0.79 0.73
TR A PS/(N/mm) 1.80 1.68 2.01 1.56 1.48
BTN TR REMR AR PRI % /% 66.7 333 100 100 100

W2 /% 1.92 225 288 313 3.28
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Tab.4 Effect of the emulsifier amount on the performance

of the adhesive

SDS /g
TiH
1 2 3 4 5
& /% 37.65 38.16 38.89 39.02 38.98
AL 1% 94.13 96.34 97.88 98.05 97.96
AR PS/(N/mm) 0.60 081 0.72 0.67 0.60

FALTHI ARG R A PS/(N/mm) 168 1.78 2.01 188 1.86
BALTHTASON R BRI R PR I %/%  66.6 66.6 100 100 100
LRTELA 233 288 288 339 420
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Tab.5 Effect of the initiator amount on the performance

of adhesive
APS H1&/g
WiH
0.1 02 03 04 05
[ 5 /% 37.57 38.01 38.97 38.76 39.54
Al 2R /% 93.93 95.68 97.98 96.90 98.85
A3 FE PS/(N/mm) 028 040 072 0.68 049

FATHBR A FEAE PS/(N/mm) 1.73 184 201 195 1.88
B TR OGS A T A5 A 1o 22/ %
LRTELA 3.05 295 288 283 298
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Tab.6 Orthogonal experiment design table

K A
A B C D
1 62.5/32.5 4 2 0.2
2 65.0/30.0 5 3 0.3
3 67.5/27.5 6 4 0.4
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Tab.7 L9(%,) orthogonal experiment results

IS
75 A B c b f B PS WA TR R
/(N/mm) 1% it AR/ %o

1 1 1 1 1 0.62 2.31 66.67

2 1 2 2 2 0.52 3.08 33.33

3 1 3 3 3 0.48 3.52 100

4 2 1 2 3 0.72 1.90 33.33

5 2 2 3 1 0.50 2.52 75

6 2 3 1 2 0.68 2.17 100

7 3 1 3 2 0.61 2.40 100

8 3 2 1 3 0.75 2.49 100

9 3 3 2 1 0.80 3.34 100
Tl 1.62/8.91/200 1.95/6.61/200 2.05/6.97/266.67 1.92/8.17/241.67
T2 1.90/6.59/208.33 1.77/8.09/208.33 2.04/8.32/166.67 1.81/7.65/233.33

T3 2.16/8.23/300 1.959/8.18/300 1.59/8.44/275 1.95/7.91/233.33
K1 0.54/2.97/66.67 0.65/2.20/66.67 0.68/2.32/88.89 0.64/2.72/80.56
K2 0.63/2.20/69.4 0.59/2.69/69.4 0.68/2.77/55.56 0.60/2.55/77.78
K3 0.72/2.74/100 0.65/2.72/100 0.53/2.81/91.67 0.65/2.64/77.78

R 0.18/0.77/33.33 0.06/0.52/33.33 0.15/0.49/36.11 0.05/0.17/2.78
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fic /5~ A3B3C3D1 .
2.6 mMECHIIESLLE

MR bR TE A S8 i 45 2R, K45 B0 3 A el

fic 7 3k AT 5 2 U6 E S8, 1k RE IR 45 B WL 2 8.
Wik 8 A LLFE H L i T A2B1C2D2 il 45 1 i 2 551

e TR R

#8 IMRMEHREFIMERENRER

Tab.8 Performance test results of three kinds of optimal formula adhesive

PERE IR

[=]

i

AR R R A PS L TH] AT LS A T

A, PS/(N/mm) AL B AR/ % (Nim) T W /%
A,B,C,D;-1 0.60 100 2.17 50 3.77
A,B;C,D,-2 0.75 100 2.25 60 3.98
A,B,C,D,-1 0.94 100 2.13 100 3.11
A,B,C,D,-2 0.91 100 2.17 100 2.87
A,B,C,D,-1 0.62 100 1.59 60 4.35
A,B,C,D,-2 0.64 100 2.05 100 422
FEIRAR G LA™ 0.8~1.0 — 1.8~2.5 — —

VE# N 260°CH N 10 s ALl .
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