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Sigurdur Thoroddsen and his team from KAUST set up an experiment to test
whether bubble formation would be suppressed at lower air pressures. The team
created a vacuum chamber equipped with a high-speed camera to observe
droplet bubble formation. Credit: King Abdullah University of Science and
Technology
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Spray coating and inkjet-based electronics manufacture are among the
industrial applications in which liquid droplets are applied to a surface.
But minuscule air bubbles that get trapped beneath the droplet as it lands
can affect the coating's quality and uniformity.

Sigurdur Thoroddsen and his team from KAUST set up an experiment to
test whether bubble formation would be suppressed at lower air
pressures. The team created a vacuum chamber equipped with a high-
speed camera to observe droplet bubble formation. "Reducing the air
pressure had many advantages, including decreasing the bubble size and
suppressing splashing," says Kenneth Langley,Thoroddsen's Ph.D.
student. But there's a sweet spot, he adds. "We discovered that if you
reduce the pressure too much, you will entrain more gas bubbles than at
higher pressures."

At these low pressures, the team observed the usual central disk of air is
trapped, but the droplet then unexpectedly trapped a second, outer ring
of air, which quickly collapsed into individual bubbles (high-speed
camera images captured 0.1 microseconds, 1.3 microseconds and 18
microseconds after first contact of the liquid droplet on the glass
platform).
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https://phys.org/tags/high-speed+camera/
https://phys.org/tags/high-speed+camera/
https://phys.org/tags/gas+bubbles/


 

  

At these low pressures, the team observed the usual central disk of air is trapped,
but the droplet then unexpectedly trapped a second, outer ring of air, which
quickly collapsed into individual bubbles (above image; from left to right, high-
speed camera images captured 0.1 microseconds, 1.3 microseconds and 18
microseconds after first contact of the liquid droplet on the glass platform).
Credit: KAUST

  More information: Er Qiang Li et al. Double Contact During Drop
Impact on a Solid Under Reduced Air Pressure, Physical Review Letters
(2017). DOI: 10.1103/PhysRevLett.119.214502
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