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Abstract: In this research,a visual experiment of the dynamic behavior of microsphere droplets impacting cryogenic
spherical surfaces was performed. The influence of droplet diameter, spherical temperature and other factors on the impact
process of micron droplets and the freezing process of droplets impacting metal balls of 3 mm and 5 mm diameters were
studied. When the droplet impacted the surface of a metal ball of the spherical temperature at —20 ‘C and —30 “C, the droplet
quickly retracted into a tower shape and spread slowly until it reached a stable state. Compared with that at room
temperature, there is no obvious oscillation in the morphology of the droplet. The results show that the larger the impact
velocity, the larger the initial kinetic energy of the droplet, the larger the maximum spreading arc length, and the larger the
arc length of the liquid film; while with the increase of the carrier particle diameter, the thickness of the liquid film decreases
and the maximum spreading arc length of the film increased. With the increase of the droplet diameter, the spreading arc
length of the liquid film and the thickness of the liquid film both increased. Statistical analysis of the experimental data
shows that the most influential factor is environmental temperature, followed by droplet diameter and carrier particle diame-
ter.
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Fig.1 The diagram of experimental device
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Fig. 5 Snapshot of morphological changes of liquid film
during droplet impacting process
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