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Spray Dynamics During Painting of Automobiles

Prof. Sanjeev Chandra, University of Toronto, Canada

ABSTRACT

Paint is applied on automobiles using electrostatic rotating bell atomizers that produce sprays with an average
droplet size of 30-40 um that are entrained in an air jet which accelerates them towards the surface to be coated.
However, 40-50% of the paint sprayed fails to reach its target and is wasted. Changes in spray parameters are
also found to cause variations in paint colour and the rate of surface coverage. Experiments were conducted,
both in the laboratory and in automotive paint shops, to measure paint transfer efficiency and surface coverage
rates. The weight of the target was continuously recorded as droplets landed on it and transfer efficiency
calculated by dividing the target weight change by the weight of liquid sprayed. High speed videos were taken of
droplet impact on target surfaces and area coverage measured from these images as a function of time, radial
position, and airstream velocity. A stochastic model of spray transport was developed by calculating the
trajectories of individual droplets and the model shown to accurately predict paint transfer efficiencies. Airstream
velocity had a significant impact on the motion of droplets, with larger droplets more likely to reach the surface.
A critical diameter was identified below which droplets consistently failed to reach the target and were swept
away by the airflow. Smaller droplets have a lower probability of landing on the surface as radial distance from
the spray axis increases. This creates a segregation of droplet sizes landing on the surface that can alter the
amount of pigment deposited and hence paint colour.
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