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ABSTRACT: The work aims to improve the adhesion strength of acrylate copolymer emulsion adhesive and optimize the
formula for the acrylate copolymer emulsion adhesive in the response surface method. With the mass ratio of hard mono-
mer to soft monomer and the mass fractions of emulsifier, initiator and acrylic acid as the investigation factors, and the
peel strength of acrylate copolymer emulsion adhesive on the PE plate as the dependent variable, multiple fittings of two
independent variables were conducted with the software Design-Expert. The corresponding mathematical model and 3D
surface were established to obtain the optimal formula for the acrylate copolymer emulsion adhesive. Finally, the formula
was verified by the experiment. The binomial expression was the best model to describe the dependent variables and in-
dependent variables. When the mass ratio of hard monomer to soft monomer was 2.09, and the mass fractions of emul-
sifier, initiator and acrylic acid were respectively 1.56%, 0.54% and 6.16%, the maximum peel strength could be obtained.
When the peel strength was 5.36 kN/m, the peel strength of the blended acrylate copolymer emulsion adhesive on the PE
plate was the optimal, namely the optimal formula for the acrylate copolymer emulsion adhesive. In conclusion, the re-
sponse surface experiment design method applied to the formula for the acrylate copolymer emulsion adhesive can reduce
the number of experiments and it can better predict the peel strength of acrylate copolymer emulsion adhesive on the PE
plate.
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Tab.1 The values of four investigation factors

(kS X X2/ % X3/% Xa/%

TR 1.6 1 0.3 1

B 2.4 2.5 0.6 7

Yy 2 1.75 0.45 4
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Tab.2 Performance test results

P HERHAR F B g/
= X x2/% x3/% x4/% (KN'm™

1 2.4 1.75 0.45 1 4

2 2.4 1.75 0.6 4 4.5

3 1 0.3 4 3

4 1.75 0.3 1 4

5 1.75 0.3 7 4

6 2.4 1 0.45 4 5

7 2.5 0.6 4 4

8 1.6 1.75 0.45 1 3

9 2 2.5 0.45 1 3

10 1.6 1.75 0.3 4 3

11 2 2.5 0.3 4 3.5
12 1.6 1.75 0.45 7 4.5
13 2 1 0.45 7 4.5
14 24 1.75 0.45 7 5

15 1.6 1 0.45 4 3.5
16 2 1.75 0.6 1 4

17 2 1.75 0.45 4 5

18 1.6 2.5 0.45 4 3.5
19 24 1.75 0.3 4 3.5
20 2 2.5 0.45 7 4

21 2 1 0.45 1 4

22 24 2.5 0.45 4 4

23 2 1.75 0.6 7 5

24 2 1 0.6 4 4.5
25 1.6 1.75 0.6 4 4.5
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Tab.3 Analysis of variance (ANOVA)

F iR R AmE ¥ FiH PE
I 12.11 14 0.87 8.43  0.0001
x| 1.33 1 1.33 12.99  0.0029
X 0.52 1 0.52 5.07  0.0409
X3 2.52 1 2.52 24.55  0.0002
Xs 2.08 1 2.08 20.29  0.0005
X1 0.25 1 0.25 243 0.1410
X1 0.063 1 0.063 0.61  0.4483
X1X4 0.063 1 0.063 0.61  0.4483
X2X3 0.25 1 0.25 243 0.1410
XoX4 0.063 1 0.063 0.61  0.4483
X3X4 0.25 1 0.25 243 0.1410
x 1.49 1 1.49 14.50  0.0019
x5° 2.88 1 2.88 28.08  0.0001
x3° 1.90 1 1.90 18.54  0.0007
x4 0.81 1 0.81 7.92  0.0138
5% 2% 1.44 14 0.10

RN 1.44 10 0.14
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Fig.1 3D response surface of the effect of investigation fac-
tors on the peel strength
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