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Tab.1 L,5(5%) orthogonal experiment design and corresponding tensile shear strength of 45" steel and NR adhesive
P A S 7k 5P o
75 Al B/ gz D B/ T e e
1 0 40 0 KHS550 0 A,B,C\D\E, 2.01
2 0 50 2 KHS560 2 A,B,C,D,E, 1.74
3 0 60 4 KHS570 4 A,B,C,D;E, 1.96
4 0 70 6 KH580 6 A,B,C,D,E, 2.97
5 0 80 8 Al51 8 A,B;CsD;Ej 2.04
6 5 40 2 KH570 6 A,B,C,D;E, 1.99
7 5 50 4 KHS580 8 A4,B,C,D E 3.73
8 5 60 6 Al51 0 A,B,C,DE, 2.62
9 5 70 8 KHS550 2 A,B,CD\E, 2.12
10 5 80 0 KH560 4 A,B;C\D,E, 2.37
11 10 40 4 Al151 2 A;B,C;D;E, 1.95
12 10 50 6 KHS550 4 A,B,C,D\E, 2.57
13 10 60 8 KH560 6 A;B,CD,E, 3.02
14 10 70 0 KHS570 8 A4;B,C\D;E; 1.67
15 10 80 2 KH580 0 AB;C,D,E, 2.81
16 15 40 6 KHS560 8 AB,C,D,E; 2.65
17 15 50 8 KH570 0 A,B,CD;E, 2.07
18 15 60 0 KHS580 2 A,B,C\D,E, 2.14
19 15 70 2 Al51 4 AB,C,DE, 2.34
20 15 80 4 KHS550 6 A,B,C,D\E, 4.05
21 20 40 8 KHS580 4 AsB,CsD,E, 2.15
22 20 50 0 Al151 6 AB,C\D;E, 1.36
23 20 60 2 KHS550 8 AsB,C,D\E 3.74
24 20 70 4 KH560 0 AB,CiD,E, 2.74
25 20 80 6 KHS570 2 AsB;C,D;E, 3.17

B RGBT

Fig.1 Tensile shear test of adhesive part
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Tab.2 Analysis results of L, (5°%) orthogonal experiment data
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El 2.144 2.150 1.910 2.898 2.450

Ez 2.476 2.294 2.524 2.504 2.224

?3 2.404 2.696 2.886 2.172 2.278

fzt 2.650 2.368 2.796 2.760 2.678

?5 2.686 2.888 2.280 2.062 2.766
R 0.542 0.738 0.976 0.836 0.542
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Fig.2 Effect of A (amount of CNR) on tensile shear strength
of 45" steel and NR adhesive
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Fig.3 Effect of B(amount of phenolic resin) on tensile shear
strength of 45" steel and NR adhesive
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of 45" steel and NR adhesive
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Fig.6 Effect of E (amount of coupling agent ) on tensile
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Preparation of Phenolic Resin/CR Adhesive and Its Effect on
Bonding Properties to 45" Steel and NR

LIU Xiaoging ,ZHAO Guizhe, LIU Yaqing,LIAN Qingsong,AN Dong,ZHANG Zhiyi
(North University of China, Taiyuan 030051, China)

Abstract: The effect of main components in phenolic resin/chloroprene rubber ( CR ) adhesive on

the bonding properties between 45" steel and natural rubber (NR ) was studied through the orthogonal



54 XU RS T AR i/ 4 T RIS IR RS 700 £ T 5 B HC X 4578 5 TR SR AR R 12 P B 14 52 ) 275

experiment, and the optimal combination of the factor and level was determined through range analysis and
verified by experiments. The results showed that the silica content, coupling agent type and phenolic resin
content in phenolic resin/CR adhesive were the main factors affecting the bonding properties between 45”
steel and NR. The optimal combination of main components of the adhesive was 4 phr silica, 80 phr phenolic
resin, 20 phr chlorinated NR and 8 phr coupling agent KH550. Under the optimizied combination, the heat
resistance and film water resistance of the adhesive were good. The tensile shear strength of 45" steel and NR
adhesive could reach 4. 57 MPa.

Key words: phenolic resin/CR adhesive; orthogonal experiment design; 45" steel; NR; adhesive

properties ; coupling agent
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