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55306210: MAJOR: PHYSICS
KEY WORD: FINITE ELEMENT SIMULATIONS / PERPENDICULAR MAGNETIC WRITE HEAD

ISRA DOLOH: MAGNETIC FIELD ANALYSIS OF PERPENDICULAR MAG-
NETIC WRITE HEADS USING FINITE ELEMENT METHOD. THESIS ADVISOR: BADIN
DAMRONGSAK, Ph.D., 110pp.

A three-dimensional solid model of PMR write heads was developed in this thesis for
finite element analysis of the magnetic field. This aimed to provide theoretical information for the
characterization and fabrication of magnetic write heads. Firstly, finite element simulations of a
simple coil model were performed. in orderto-evaluate the magnetic field intensity. Results revealed
a good agreement with those from theoretical calculation: In 'the further sections, finite element
simulations of PMR write heads were performed to investigate the effect of coil designs and shapes
of the main write pole. Two different designs of the induction coil were studied including helical
and pancake coils. Simulation results shown-that the.magnetic field of the magnetic write head
using a helical coil is somewhat stronger than-that of the write head with a pancake coil. In addition,
effects of the variations.of the angle of the trapezoidal pole tip, from.0-14 degree, were determined.
Simulation results revealed that the peak magnetic flux density increased with increasing the
trapezoidal angle from-0-4 degree.and gradually decreased-from 6-14 degree. This is due to the
reduction of the magnetic flux passing through the main pole. Moreover, simulation results shown
that the width of the magnetic field profile significantly decreased when the trapezoidal angle
increased. During a lapping or etching process in manufacturing of magnetic recording heads, the
pole width and the throat height are varied simultaneously. Finite element simulations were then
employed to evaluate the effect of lapping process on the magnitude and the width of the magnetic
field profile. In the last section, the transfer function between the magnetic write width from finite

element simulations and those from measurement results by magnetic force microscopy were

developed.
Department of Physics Graduate School, Silpakorn University
Student's SIgNAtUIe........ceecveervererereerreeenennes Academic Year 2015
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ﬂmﬁﬂﬂﬁﬂlﬂﬁ’)ﬁﬂiuﬁuTmLllmaﬂﬂ"lﬂuﬂﬂ aa@mwmmmmmuuﬂmumﬁmwau"H”lﬁ'mq

v g 3 ! Py, 4
meaﬂ@@mﬂummqu [20] a9U

13 laoguuNUAN (diamagnetic) —1< <0

ATWITUNDUUAN (paramagnetic) O<y, <1
o a 3

a15les Isuunuan (ferromagnetic) I <l
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31: W.D. Callister, Jr.,. “Materials Science and Engineering.” John Wiley & Sons, Inc., U.S.A., 2007.
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f3n: R. Wood. “Future hard disk drive systems.” J. Magn. Magn. 321, (2009): 555-561.
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