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Abstract

Al available dynamic contact angle theories [1] suggest that the dynamic contact angle will not
be much (or even at all) affected by the viscosity of the air. In other words, the viscosity of the air plays
no role its entrainment when the wetting line breaks. Dynamic wetting experiments at the lowest
vacuum attainable are fundamental in that they can help us unravel the effect of air viscosity or other
surrounding gases on entrainment when dynamic wetting failure occurs. In our previous unique
experiments [2] where we reduced the air pressure and recorded a reduction in air entrainment velocity,
we demonstrated that the air is indeed important in air entrainment with the implication that the contact
angle and other aspects of dynamic wetting may be affected by the viscosity of the air or the surrounding
gas.

In this paper, we follow-up on our initial study, using the same equipment [2], and present data
on how the air pressure affects the velocity dependence of the contact angle and the slope angle of the
saw-tooth wetting line, the two most fundamental features of wetting. Remember the slope angle of this
line defines the maximum speed of wetting [3] (the speed at which the wetting line advances normal to
itself) and we have demonstrated how by manipulating the flow geometry we can postpone air
entrainment to higher speeds [4], but whether this maximum speed is the speed at which the contact
angle gets to 180 deg or a lower speed has not been established.
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