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Abstract

In this thesis, the author studies the evaluation for tool materials deposited PVD thin films using X-ray
diffraction technique.

In the first chapter, the high-speed steels deposited PVD thin films and problems associated with the materials
such as the residual stress and crystallite orientation that occurs during the production process are described as
the subject of this thesis and the background of this research.

“In the second chapter, specimens that are deposited TiN and TiCN respectively by PVD were annealed in a
furnace at temperature of 573K, 798K, 843K and 893K. Using X-ray diffraction technique, the crystallite
orientation was evaluated by the pole figure and the orientation distribution function. The residual stress of thin
films was measured with the two-exposure method. The effect of the residual stress on the mechanical strength
of the TiN and TiCN thin films having preferred orientation was iﬁvestigated by the dynamic hardness test and
the scratch test. ‘ :

In the third chapter, TiN thin films having [111] fiber texture near the single crystal structure by physical vapor
deposition was treated in this study. There is no procedure to evaluate the stress-strain state for such sample.
Therefore, a new procedure of X-ray stress measurement for single crystal having [111] fiber texture is proposed.
In addition, the procedure is compared with precedent procedure up to present.

In the forth chapter, JIS-SKHS55 tool steel without thin-film deposition was used as the specimen. SKHSS is a
dual-phase steel consisting of martensite o’Fe and alloyed carbide M¢C,. The residual stress and the misfit of
plastic strain were determined by X-ray stress measurement using the Eshelby/Mori-Tanaka model.

In the last chapter, contents described from second chapter to forth chapter are summarized.
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