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Abstract : The shedding of snow and ice from highway structures, typically made of galvanized steels, affects
traffic accidents. In order to prevent shedding of snow and ice from the highway structures, here we studied
both 1) snow repellency of the galvanized steels after surface treatment with a femtosecond laser and 2)
melting experiment of ice by COz laser irradiance and the temperature increasing of the galvanized steels
using a thermal fluid simulation. We found followings,

1) The laser-treatment using femtosecond laser cases the surface becoming superhydrophilic for at least 2
years after outdoor exposure, and snow disappeared from the surfaces but snow remained on the untreated
galvanized steels. We argue that the superhydrophilicity of the laser-treated surfaces facilitates evaporation
of the surface-warmed melt due to the larger melt-air interface area. We also found that the snow sticking on
the surface due probably to a high friction. Both phenomena are effective at prevent shedding snow from the
laser-treated surfaces of the galvanized steels.

2) A CO: laser can be used to melt ice. We use a CO2 laser at 10.6um, a wavelength at which ice strongly
absorbs, to melt through ice. The resulting melting speed is measured at several irradiation laser powers. The
speed increase nearly in proportion to the laser power. We also tested damages on the galvanized steels. The
result suggests that the galvanized steel would not damage but increase in temperature of the galvanized

steels wider area than the laser spot and the area may be effective for melting snow and ice.

Key words : shedding, snow and ice, prevention of accidents, laser treatment, laser melting
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