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Friction Heating Effect Considering Contact Area in TFC slider
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Abstract

In HDD industry, many technologies have been developed and investigated as means to increase the areal
density of drives. Thermal flying-height control has been considered and widely applied in current HDD. When
contact occur between TFC slider and disk, the slider has a friction heating induced by highly rotated disk.
Moreover, because of the friction heating, additional protrusion of slider can occur. The additional protrusion in
contact situation can be a severe effect on head part of slider and disk. Therefore, in this paper, we analyze the
friction heating and additional protrusion in contact situation.
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Table 2 Put table title put table title

Disk Young’s modulus, E; 90 Gpa
Disk Poisson’s ratio, v; 0.25
Head(Al,O) Young’s modulus, E, 390 Gpa
Head (Al,O3) Poisson’s ratio, v, 0.25
Compound Young’s modulus of the sphere, E | 92.7 Gpa
Surface energy, Ay 0.05 N/m
Effective head radius, R 20 mm
air-bearing stiffness k, 106 N/m
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Table 3 The properties to calculate the friction heating

T Temperature rise (A T = 15.3 °C)
k Thermal conductivity (24 W/mK)
H Friction coefficient (0.2)
a Radius of contact area (5x10-6 m)
S Contact area (25xpix10-12 m?)
I The half effective length (2.54Tx10-6 m)
q Friction generated heat due to head-disk contact
\% Sliding velocity ( 17 m/s)
AC Per unit of nominal contact area
IH Interference height between the head and disk
Fr Contact force per FH (1.7x10°% N)
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