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Flying Characteristics of Running Tape above Rotating Head(1)
—Numerical Analysis —

Oakkey Min and Sookyung Kim
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Abstract

This dissertation analyzes the running mechanism of flexible and thin tape above rotating head
through the numerical simulation and the experiment. The scope of analysis is confined to the
phenomena of two dimensional elasto hydrodynamic lubrication between the protruded bump on
a rotating cylinder and the running tape. This model is based on the elastic deformation equation
of plate and shell and Reynolds equation. Finite difference method is employed as a numerical
technique to calculate (1) the distribution of pressure between the running tape and rotating bump
and (2) the vertical deformation of elastic thin tape over the rotating bump under hydrodynamic
pressure. In numerical analyses, the effects of bump size on flying characteristics of the tape were
evaluated and examined considering the influence of tension and stiffness of tape.
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Fig. 1 Schematic view of EHL mechanism with the
running tape and rotating bump
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Fig. 2 Schematic view of EHL mechanism with the
flat thin foil and running bump
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Fig. 3 Definition of the spacing and the shape func-
tion of bump on cylinder
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Fig. 4 Flow chart for the numerical analysis of the
EHL mechanism

Table 1 Parameters in the numerical model for the running characteristics of elastic thin foil and protruding

bump
Nomenclature Meaning Numerical value
T Thin foil tension per unit width 10~100N/m
0 Foil density 5.67kg/m?
¢ Foil thickness 2X107°m
U Relative velocity 1~10m/sec
Aa Mean free path of air molecule at S.T.P. 6.4x107'm
y” Air viscosity 1.809%10"%Pa-sec
P, Atmospheric pressure 1.01325MPa
E Young’s modulus 6.2Xx10°N/m?
v Poisson’s ratio 0.3
R Radius of cylinder 3.1x107°m
r Radius of bump 6Xx107%~3.1X10"°m
L+ 6 Length of foil 1X1072~1X10"'m
bz Protrusion of bump 0~10"*m
b+ b, Width of foil 12.6X107°m
n+ 7 Length of bump 2X107%~15%x10"*m
Bn+r) Width of bump 2X107°~15X10°m
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