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Bamboo fiber can be hot press—molded much like plastic, and the use of these materials in place
of plastic products would reduce the environmental impact of extensive plastic use. In the present
study, the tensile and flexural strengths of molded specimens made from three types bamboo fiber
materials: bamboo powder, rough fiber and fiber bundle were examined. The results showed that the
tensile and flexural strengths of specimens using bamboo powder and rough fiber increased with
molding temperature. However, the strength of specimens fabricated from fiber bundles peaked at
180°C and decreased at 200°C. The highest tensile and flexural strengths of the bamboo fiber
specimens tested were recorded at 37 and 100 MPa, respectively.

Fabrication of Press—Molded Products Using Bamboo Powder

A ELE*

e S L e iy T e

Journal of Materials Science research, Vol.1/1, pp.156-166, (2012.1)

This paper describes the tensile and flexural properties of press—molded products using bamboo
powder. Bamboo powder can be hot press molded much like plastics. In the present study, tensile
and flexural strengths as well as the hardness of the molded products using bamboo powder were
examined. The strengths of the bamboo powder products increased with increasing molding temperature,
up to 240°C. The materials possessed tensile and flexural strengths of 18 and 33 MPa, respectively.
These strengths indicated nearly identical that of polyethylene and polypropylene.
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Impedance Matching between the Bars of the Polymeric SHPB Technique and the Specimen
Experimental and Analytical Studies
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*]1 Department of Mechanical Engineering, Niihama National College of Technology, *2 Department of
Mechanical Engineering, Ehime University
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The split Hopkinson pressure bar techniques using polymeric materials (polymeric SHPB technique)
have been used as a method of evaluating the compressive impact characteristics of various
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viscoelastic materials. However, the accuracy of the method depends on the test materials. In this
research, therefore, a method of calculating the experimental strain waveform obtained by the
polymeric SHPB technique is proposed. The one—dimensional wave propagation theory, and the
reflection and transmission at interfaces are used in the frequency domain. The level of reflected
wave and the stress at both interfaces of the specimen are analyzed by changing the mechanical
impedance of the specimen. It is necessary for the polymeric SHPB technique to satisfy the
experimental condition that the specimen is deformed uniformly. Moreover, the reflected and the
transmitted waves of suitable level should be measured. Next, polymeric SHPB tests are carried out
by using some specimens. The complex compliances of the specimens are determined, and the mechanical
models are identified. It is shown that the applicability obtained by the numerical experiments
can be applied to the actual polymeric SHPB tests.
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In the frost formation process, the growth of the frost layer and crystallization of frost depend
on several factors. We have proposed the frosting curve to systematically clarify effects of the
factors affecting the frost formation process. The frosting curve was divided into four sections

at the temperature differences between the ice point of water and the cooling surface temperature
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[Tw = 40K, 75K, 114K from the hot—end based on the our previous work. The frosting curve is useful
in grasping effects of air on the frost formation process. In this paper, we investigated
experimentally the growth of frost layer under natural convection to obtain effects of conditions
related to air and cooling surface. We compared the results with numerical calculations, which are
based on a non—homogeneous frost layer growth model and a homogeneous frost layer growth model used
in the study of the forced convection. The comparison showed that the trend of the numerical results

for a non—homogeneous frost layer growth model is in good agreement with the experimental results
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We have already reported on the approach for predicting the quasi—steady— frost formation, which
was based on non—homogeneous frost growth model and also the model could show frost growth with
respect to time. We evaluate the effectiveness of the non—homogeneous frost growth model through
various simulation results based mainly on the frost surface temperature. We can find that the
difference between the measured data using a radiation thermometer and the simulation results is
small in terms of qualitative evaluation. We also find that the coefficient multiplied equation
of thermal conductivity by affects the result of the frost height and the frost density
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Characteristics of motion during plaster model stuffing
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*4 Osaka Sangyo University
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The tile made in Kyoto and used widely on the roofs of temples and shrines or traditional town
houses is called “Kyo-Gawara” . Even now, Kyo—Gawara is produced by hand work one by one. In general,
the tile is not used alone but arranged in a regular manner. So it is needed that uniform tiles
are produced efficiently. Plaster model stuffing is one of fundamental techniques. Plaster model
stuffing is the process that plaster model is filled with clay by hand work. In this study, four
persons participated as subjects including two Kyo—Gawara craftsmen having different career (expert
and nonexpert) and two amateur. The motion capture of plaster model stuffing was performed. Unlike

amateur, expert and nonexpert are found to stuff the clay from center to external side.
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A study for evaluation method of viscoelastic materials under dynamic loading

Takayuki TAMAOGI*1, Yuji SOGABE*2, Zhigiang Wu#2

*]1 Department of Mechanical Engineering, Niihama National College of Technology, %2 Department of
Mechanical Engineering, Ehime University

Proceedings of the 11th International Conference on the Mechanical Behavior of Materials (2011
- 6)

The method for simply deciding the characteristic values of viscoelastic materials was newly
proposed. The reflection and the transmission at interfaces as well as the longitudinal wave
propagation in viscoelastic bars were analyzed based on the elementary theory in the frequency domain.
Some kinds of viscoelastic materials were tested using the proposed method, and the dynamic
properties of the materials were evaluated within the frequency of about 15kHz. Moreover, the
validity of the proposed method was examined by comparing with the conventional methods.
Consequently, it was shown that the proposed method could easily evaluate the dynamic properties

of viscoelastic materials with high accuracy.
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Numerical Examinations of Relation between Restitution Characteristic and Eigen Frequencies
Zhiqiang Wu*1, Yuji SOGABE*1, Yutaka Arimitsukl, Takayuki TAMAOGI*2

*] Department of Mechanical Engineering, Fhime University, *2 Department of Mechanical Engineering,
Niihama National College of Technology

Proceedings of the 11th International Conference on the Mechanical Behavior of Materials (2011
-6)

For the design of impact sports products, for instance, the golf club, the efficiency of the energy
transmission from impacting body to the impacted body is an important factor. A so—called concept
of impedance matching has been proposed for this purpose. According to this theory, the coefficient
of restitution reaches to the maximum when the first natural frequency of the impacting body is
corresponding to that of the impacted body. However, it is derived based on a pair model of
spring—mass system with a few degrees of freedom, and it is not clear in two or three dimensional
problems and the boundary conditions. In this research, the impedance matching in Multi—dimensional
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problems is verified numerically. It is found that the number of eigen frequencies that should be
taken into account increases as the number of dimensions increases. An approach is proposed for
the optimal design of impact problem to maximize the coefficient of restitution. The basis vector
method is applied to optimization process, and the basis vectors are created with the sensitivity

functions of eigen values.
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