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ABSTRACT

This thesis studies about the mechanical property investigation method for the ceramic
composites having cylindrical shapes. Long fiber reinforced ceramic composites are
usually produced by a “near-net shaping” method which is the method to produce a
composite having very closed shape to the final shape of the product. The long fiber
reinforcements are arranged in the near-net shaped composite to apply an appropriate
mechanical property to the composite. The composite tends to have anisotropy of
mechanical properties depending on the fiber architectures. For the production of the
complex shaped composite, an appropriate production method needs to be chosen. This
thesis focuses on the mechanical property investigation for cylindrical shaped ceramic
composites such as tubes and cylinder which are used as pressure vessels, cooling
tubes and fuel pins of fission reactors.

The chapter 1 is an introduction, where importance of ceramic composites toward
continuous growth of sustainable society on earth, is emphasized. Then background and
objective of this study are explained. The chapter 2 presents several mechanical
investigation methods for cylindrical components. Especially the importance of hoop
strength investigation is emphasized. The chapter 3 cares the developments and
analysis of a circumferential tensile test method. In the case of metal, the surface of keys
fit to the inner surface of the cylindrical specimen and resulting in applying tensile stress
to the both side of the specimens. In the case of the ceramic composites, because of the
small deformation tolerance, the keys contacted to the inner surface of cylindrical
specimens by line contacts. Bending stress and moments applied to the cylindrical
specimen and the specimen was broken at the weakest point. For the investigation of
hoop strength, the application of tensile stress to the inner surface of the cylindrical
specimen was expected to be important, and the finite element method revealed that the
tensile stress would be able to be applied to the both side of a cylindrical specimen by
the adjustment of contact points of keys and the specimen. The chapter 4 cares the
failure location during the circumferential tensile test. The chapter 5 cares the notch



effects for the circumferential tensile test results. The deformation behavior of a
cylindrical specimen having several type notches were characterized using strain gages
and discussed the fracture behavior of the specimens. The chapter 6 provides
comparison of the circumferential tensile test with the other tests including hydrostatic
pressure and expanded plug tests. The chapter 7 is summary of this thesis, emphasize
that the different shaped ceramic composites need their own evaluation methods, and
the quasi-tensile condition is able to be formed at the both side of a cylindrical specimen
by appropriate notch formation and adjustment of the key shapes. A feasibility of the
circumferential tensile test method to receive data relating to the hoop strength of the
ceramic composites is represented in this research.
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