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An information storage by aligning magnetic dipole moments perpendicular to the magnetic film is
the preferred direction for high density magnetic hard disk. To erase this information, high magnetic
field from magnetic eraser parallel to the film was used to align all magnetic dipoles parallel to the
film surface in circular direction around the center of the disk. After this process, magnetic dipoles
about 1-2 mm from the inner edge of the disk near spindle motor was not aligned in the same
direction. At first it was believed that the magnetic flux density was not high enough to erase all
magnetic information at the inner edge. In order to find out the cause of unerased area, the magnetic
flux density was measured at unerased region by using Hall probe. The spindle motor was inserted
into magnetic eraser and measured magnetic flux density in horizontal plane (B,) at various
distances y around spindle motor, it was found that the maximum magnetic flux density of 0.893 T
was obtained near the top of the spindle motor while at the unerased region of the disk was 0.650 T.
The magnetic flux density of 0.650 T was not enough to erase all magnetic information, therefore it
was required to erase more than one time. When we repeated the cﬁser process more than three
times on the same hard disk, we had to pay for malfunction of spindle motor such as decreasing of

the drived motor speed or obtaining a shaking sound of motor during operation due to destruction of
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motor permanent magnets. The magnetic flux density of 0.893 T at the top edge of spindle motor

1

resulted from low reluctance path that draw larger magnetic field lines at the edge and reduced the
field lines at the hard disk edge (middle of spindle motor). To understand the magnetic eraser
system, it is necessary to know the magnetic structure of the system. It was impossible to
unassembly the magnetic system without damage due to strong magnetic field of the system. To
find the sizes and shapes of permanent magnets and inside magnetic materials, magnetic flux
density B, at vari(;,lus coordinates X, y, z was measured using Hall probe and compare with model
simulation of magnetic flux density inside magnetic eraser using Solid Worl_( 8 program and finite
element method from Comsol Multiphysics 3.5. With rough aﬁd fine adjustments of magnetization
of the magnets and relative permeability of magnetic material parts to satisfy with experimental
results. The results showed that, there were 4 n'apez(;idal permanent magnets with magnetization
M1=2.0/4TCx10" A/m, 4 rectangular permanent magnets with magnetization M2=1.5/4Tx10" A/m,
relative permeability (p,,) qf top cap on trapezoidal permanent magnets was 11, relative
permeability (p_,) on rectangular magnets was 4 and relative permeability () of ferromagnetic bed
was 1000, and the other parts “;ere paramagnetic materials. The difference between measurement
values and model simulation was due to the Hall probe sensor -used was bigger than the calculated
grid sizes. Furthermore the deviated measurement positions were also caused the error due to

flexible hall probe rod which bend under destruction.





