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Fig. 1 Schematic diagram of electrothermal film design
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Fig. 2 Contact angle measurement diagram of super

hydrophobic surface
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Fig.5 Low frequency vibration actuator
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Fig.6 Schematic diagram of superhydrophobic electrothermal

low-frequency vibration compound deicing device
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Fig.7 Basic structure of GS-3000F ice wind tunnel
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Table 2 Ice wind tunnel test parameters
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Fig.9 Superhydrophobic/electrothermal deicing process
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Fig.10  Superhydrophobic/electrothermal/low-frequency

vibration deicing process diagram
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Fig.12 Deicing model with connecting layers
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Fig.13 Mechanical model of ice-plate structure
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Study on Gain Effect of Low Frequency Vibration on Superhydrophobic
Electrothermal De-icing Method
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Abstract: Icing on an aircraft can seriously impair flight safety. A hybrid de-icing scheme composed of
superhydrophobic, electrothermal and low-frequency vibration method is proposed to solve the problem of de-icing.
The electrothermal film is prepared by hot pressing process, and the superhydrophobic surface is prepared by
spraying on the film, and the low-frequency vibration device is designed and prepared. An ice wind tunnel test is
carried out, and the results show that the hybrid scheme composed of superhydrophobic, electrothermal and low-
frequency vibration method can effectively deice. According to the theoretical analysis of the experimental results, it is
believed that the main reason for ice shedding is the mechanical shear action caused by low frequency vibration of
small power. In conclusion, the addition of low frequency vibration has significant gain effect on the superhydrophobic
electrothermal de-icing method, which has practical application potential in the field of aircraft de-icing.
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