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Theoretic Study of the Anti-freezing Adhesive Coating of Roller
WANG Chun-hua, XU Han-wen, WANG Zhong-xian

(College of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

ABSTRACT ; The problems of conveyor belt running deviation and avultion caused by freezing adhesive turnabout roller surface se-
riously restricts the safe and efficient production of coal mines in cold regions during winter. The paper illustrated the occurrence
mechanism of freezing adhesion, introduced the three existing Young, Wenzel, Cassie contact angle theoretical models, and briefly
described the self-cleaning principle of super hydrophobic coating. The research status and preparation methods of super hydropho-
bic film in China and foreign countries in recent years were summarized, and the limitations of the super hydrophobic film prepara-
tion as well as the feasibility of application on turnabout roller were analyzed. Finally, the solutions to the problem of roller freezing
adhesion were prospected.
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Fig. 1 Relationship between aluminum tangential freezing adhe-

sive coefficient and the surface roughness
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Fig.2 Force analysis of a Young model water droplet on flat sur-

face when equilibrium was reached
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Fig. 3 Force analysis of a water droplet on Wenzel rough surface

when equilibrium was reached
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Fig. 4 Force analysis of a water droplet on Cassie rough surface

when equilibrium was reached
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Tab.1 Calculated contact angles for etching roughened

PTFE/Air composite surfaces

PTFE/ % cos 6 6/(°)
100 -0.342 110
75 -0.507 120
50 -0.671 132
25 -0.836 147
10 -0.934 159

5 -0.967 165
1 -0.993 173
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Fig. 5 High-resolution SEM images of lotus leaf surface:a) Mi-

crostructure; b) nanostructure of micron mastoid
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Fig. 6 Surface etching structure of imide siloxane copolymer
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Fig.7 Nano super hydrophobic fiber membranes extracted from

water-soluble polymer and colloid
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Fig. 8 SEM images of water contact angle on rough silicon surface
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Fig.9 The water contact angle of TiO,-Zr0O,-SiO, super hydro-

phobic coating
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Fig. 10 Effect of different content of TiO, on the material surface

water contact angle
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