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ABSTRACT

This study demonstrates the feasibility of applying ultrasonic de-icing technology to plastic covers
protecting radar sensors on autonomous vehicles. Ice accumulation on radar sensor covers can lead to
accidents during autonomous driving, highlighting the need for effective de-icing solutions. In this
investigation, an ultrasonic de-icing system was applied as a novel de-icing method for radar sensor
covers made of plastic. To identify suitable transducers for de-icing, the resonant frequency of the
sensor cover sample was analyzed using a test transducer and a laser vibrometer. Based on this analysis,
the Altrasonic 3035-4Z transducer, which operates near the resonant frequency of the cover, was
selected. The de-icing system was assembled using two transducers affixed to the sensor cover.
Ultrasonic de-icing experiments were conducted by forming an ice layer on the cover and applying
power to the transducers. During operation, the resonant frequency of the assembly varied, necessitating
manual adjustments of the driving frequency to track the resonance. As a result, the ice layer was

successfully removed 160 seconds after the transducers were activated.
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Fig. 1 Freeze of radar sensor cover
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Table 1 Host material, structure, operating frequency and deicing time of researches on ultrasonic de-icing

Author(year) Host material Host structure(dimension) Frequency [kHz] Deicing time [s]
Ramanathan et al.(2000) Aluminum (35.56 cm % 1;). 17a§ecm % 0.16 cm) 1167 145
Venna et al.(2007) Aluminum Airi‘l’;gttyhpeo_lfs‘;i?n )001 1 66
Palacios et al.(2006) Steel (thicknle)iite(w om) 130 90

Palacios et al.(2011) Steel (30.5 om x 301.)51212; % 0.071 cm) 28.5 Instantaneous

Zeng and Song.(2017) Aluminum (20 cm x llzllit; X 0.2 cm) 160 44
Daniliuk et al.(2020) Aluminum (30 cm x ZI;Iactri % 0.2 cm) 355 30
Shi et al.(2020) Aluminum Plate X}ilti}cﬁztsis_iczi?fnlc)oaﬁng 46 19
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Fig. 11 Radar sensor cover assembled with 3035-4Z
transducer for ultrasonic deicing test
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