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Effect of Temperature on Air Entrainment into Thin Film Rolls under
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Abstract

This paper presents the effect of air temperature on the air film layers entrained into a thin
film roll at the winding process with a nip roller. The air entrainment between film layers is important
parameter that affects the effective roll because of the slippage phenomenon into thin film roll.
Therefore, the study of parameters affecting air film thickness such as air temperatures and nip loads
become significant. The entrained air layer into a film roll is described by the modified Reynolds
equation, the equation of material deformation, the air film thickness equation and the equilibrium
load equation respectively. A finite difference method and a Newton-Raphson scheme are used to
achieve numerical results, i.e. air pressure and air film thickness distributions under varying air
temperature and the minimum air film thickness as winding film under a linearly increasing dynamic
nip compression and a constant nip compression. The numerical results show that the air film
thickness is increased because of the high air temperature. The dynamic nip compression with linear
function is very effective in preventing the slippage of thin film in a film winding process.

Keywords: Air entrainment; film roll; dynamic nip compression; air temperature.
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