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It is available, for the garbage assembling issue of the disposed empty PET bottles, that PET
bottle could be axially folded up easily by both hands. Then, based on the geometrical theory of
cylindrical Origami proposed by Nojima, we made some kinds of CAD model of PET bottle with regular
folding lines in circular direction and evaluated the function of folding up for axial compressive
loading by CAE. Two main useful results are obtained as follows. One is that the empty PET bottle
with the configuration of inclined main folding lines could be folded up by hands. The second is
that the PET bottle in full, with the configuration above mentioned, could have the stiffness
necessary for keeping in a pile of bottles’ case and vending machine by the effect of increased
internal pressure which is loaded on the folding surface of the bottle wall.
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We weigh the movement between the expert of career of 70 years and a non—expert of career of two
years to usually visualize techniques of the experts in the processing with the lathe. We clarified
differences in consciousness between experts and non—experts about the finished products. We
examined postures in which they chucked materials. As a result, it became clear in all steps that
Takumi changed posture into unconsciousness depending on a process from the rough—planed processing
to final processing. While, as for the non—experts, the change of angle of elbows were approximately
constant in both arms. In addition, how to grasp of a chuck steering and how to use elbow are different
due to change of the posture. We report the difference in detail.
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This paper describes tensile properties of bamboo fiber reinforced biodegradable plastics. The
unidirectional biodegradable composites were made from bamboo fiber bundles and a starch—based
biodegradable resin. The tensile strengths of the composites increased with increasing fiber content
up to 70% The composites possessed extremely high tensile strengths of 265 MPa. The fabrication
with emulsion—type biodegradable resin contributed to reduction in voids and fiber contacts in the
composites. Moreover, heat resistance of bamboo fibers and bamboo fiber reinforced plastics was
investigated. As results, tensile strength of both bamboo fiber and bamboo fiber reinforced plastics
decreased at 160°C.
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An Optimal Desigh Procedure for Golf Clubhead Considering Impedance Matching
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*I Department of Mechanical Engineering, Fhime University, *% Department of Mechanical Engineering,
Niihama National College of Technology

Applied Mechanics and Materials (2012 - 8)

This study aims to develop a system for golf clubhead to maximize the flying distance of a golf
ball after impact. The procedure consists of a step of pre-design with a CAD software, a process
of optimization performed by the combination of a general purpose FEM code and an optimization
program developed by the authors, and a step of redesign. For the optimization process, the relation
between eigen frequencies and the coefficient of restitution (COR) is verified numerically at first.
Based on the results of numerical examination, an approach is proposed for the optimal design in
impact problem with basis vector method. And the basis vectors are created by using the sensitivity
functions of eigen frequencies obtained by modal analysis. A numerical example is given to

demonstrate the validity of the developed system.
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The viscoelastic split Hopkinson bar (SHB) method, which is generally used as evaluating the
dynamic properties of viscoelastic materials, is examined. The accuracy of the method depends on
the specimen geometry and mechanical properties of test materials. A method of calculating the
experimental strain waveform obtained by the viscoelastic SHB method is proposed in the frequency
domain based on the theory of one-dimensional wave propagation. The viscoelastic properties of the
input/output bars and specimens are identified as a 3-element solid model. The reflected and
transmitted waves at the strain gage positions on the input/output bars are predicted using the
incident strain pulse actually measured by the viscoelastic SHB tests. The amplitude of reflected
strain pulse and the stresses at both interfaces of the specimen are analyzed by changing the
mechanical impedance of the specimen. Consequently, it was clarified that the appropriate
experimental conditions could be represented by the ratio of the mechanical impedance of the

input/output bars to that of the specimen.
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4th International Conference on Computational Methods (2012 - 11)

This paper presents an approach to maximize the efficiency of energy transmission froman impacting
body to an impacted body. It is said that the first eigen frequency plays an important role in the
coefficient of restitution (COR), and it has been applied to the design of impact sports products.
In this research, the relation between eigen frequencies and COR is verified numerically. The results
of verification are different from the past work. Based on the results of numerical examination,
an approach is proposed for the optimal design in impact problem with basis vector method. And the
basis vectors are created with the sensitivity function of eigen frequencies obtained by modal

analysis. Computational results are presented for demonstrating the effectiveness of the proposed

approach.
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