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The effect of the composite-underlayer and the post-annealing on the microstructure and the magnetic properties of

the Co-Cr based spuitered films

This thesis dealt with the study on the improvement of magnetic properties controlling microstructure by the
composite-underlayer and the post-annealing for the sputtered Co-Cr based sputtered films which is the most failure
magnetic recording medium material. Effort was concentrated to minimize the column size and to increase degree of
orientation in order to increase the perpendicular coercive force and the squateness ratio of the Co-Cr based sputtered
films. And it was shown that the fabrication process consisting of the deposition on the composite-underlayer and the
post-annealing improves magnetic properties minimizing the columnar structure and reducing magnetic interaction
between magnetic crystallites.

Also the effects of the composite-underlayer and the post-annealing were examined for the Co-Ce-C film which has
amorphous structure at the as deposited state and it becomes ferromagnetic crystalline state by the post-annealing,
The same elfects as that observed for the crystalline Co-Cr films were observed, From these results, it was concluded
that the fabrication process consisting of the deposition on the composite-underlayer and the post-annealing is a
useful technique for the Co-Cr-based magnetic recording media,

This thesis consists of five chapters. The first chapter is the preface where the present state and the problem of the
research for the magnetic recording media are introduced. The metallurgical characters of the Co-Cr and the Co-Cr-C
alloy systems were also introduced. Then, the purpose of this study was described.

In the second chapter, the experimental procedures were presented. The methods for the thin film sample
preparation by sputtering, for the magnetic property measurements and for X-ray diffraction experiments were
explained.

In the third chapter, experimental results for the CogCry4 alloy films were presented. The magnetic layers were
deposited by the sputtering method on the underlayers such as Ag/Glass, CwGlass, Ag/Cr/Glass, Cu/Cr/Glass,
Ag/Ti/Glass. Then the effect of the underlayer on the magnetic properties and on the mictostructure was examined.
From the results, it became clear that the composite-underlayer minimizes the column size of the ferromagnetic layer
and enhances the c-axis orientation of the ferromagnetic crystallites during the deposition process, Furthermore, Ti
and Cr atoms diffuse into the ferromagnetic layer along the column boundary during the post-annealing, and reduce
the magnetic interaction between ferromagnetic regions. Consequently, the perpendicular coercive force and the
squareness ratio were increased. As a result, it is concluded that the use of the composite-underlayer followed by the
post-annealing is an effective technique for the improvement of magnetic properties of magnetic recording media.

In the fourth chapter, experimental results for the (Co-Cr)s5Css sputtered films were presented. The same results as

these of the erystalline Co-Cr alloy films were obtained. The Ag/Ti/Glass composite-underlayer minimized the



amorphous columnar structure of the magnetic layer, and the diffusion of Ti along the column boundary increased
perpendicular coercive force and squareness ratio. In these experiments, it was found that the addition of a small
amount of C to the Co-Cr alloy increases magnetic saturation moment. This phenomenon was explained by the same
effect as that of the N> addition to CogsNbjaZr; and FegZityg,.

The last chapter is the summary. In this chapter, it was concluded from the present experimental results that the
combination of the deposition on the composite-underlayer and the post-annealing is a useful technique for the

improvement of magnetic properties of the Co-Cr-based magnetic recording media.
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