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Study on Influence of Surface Microstructure on Ice Adhesion Strength
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ABSTRACT: Objective To study the effects of test piece surface roughness and fractal dimension on the ice adhesion strength.

Methods The different surface microstructure samples were prepared by the process of chemical etching and fluorine silane modif-
ying on bare aluminum surface. Surface roughness and fractal dimension of the samples were obtained by measuring surface micro—
structure and surface ice adhesion strength of the samples was measured using ice adhesion strength experimental device. Results
The relationship between roughness and adhesion strength was y =1. 0966x +51. 816 ( hydrophilic surface) and y = - 0. 67x +74.

98( hydrophobic surface) ; the relationship between fractal dimension and adhesion strength was y = —146. 6z +493. 5( hydrophilic
surface) ¥ =95. 45z -209. 9( hydrophobic surface) . Conclusion The ice adhesion strength of hydrophilic surfaces increased with
the increasing roughness and decreased with the increasing fractal dimension while the hydrophobic surfaces showed the opposite

changing trends. There was strong linear relationship between the ice adhesion strength and roughness and fractal dimension. For
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samples withthe same surface roughness the ice adhesion strength decreased after fluorinated silane modification and the greater
the surface roughness the more the ice adhesion strength decreased.
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S8) Tab.1 Microstructure parameters of samples
—CF,
/(°) /nm /(°) /nm
Q 74.6 19.5 2.83 | SO 109.5 27.5 2.79
Ql 55.4 32.8 2.71 St 116.3 31.1 2.72
Q2 47.8 36.8 2.74 | S2 1249 351 2.73
Q3 43.2 44.0 2.77 | S3 130.1 38.7 2.77
Q4 36.4 47.9 2.65 | 4 136.3 42.4 2.67
Q5 26,9 542 2.59 | S5 140.4 46.5 2.064
Q6 19.1 65.1 2.52 | S6 148.0 57.1 2.60
Q7 13.6 75.6 2.40 | S7 152.3 73.3 2.51
Q8 9.9 822 2.4 | S8 154.9 79.8 2.41
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Fig. 2 Surface topography and particle height distribution histo—

gram of typical samples
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Fig. 3 Ice adhesion strength vs. surface roughness
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Fig. 4 Ice adhesion shear strength vs. fractal dimension
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