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Mechanical Properties of Uni-Directional Long Bamboo Fiber / Bamboo Powder Composite Materials
ELES=RIEE
S e e L iy R =
Materials Sciences and Applications, Special Issue Fiber Materials, Vol.5/12, A33, (2014.12)
This paper describes the mechanical properties of the composite materials produced using long
bamboo fiber and bamboo powder. Bamboo fiber and powder can be hot press—molded much like plastic
materials, and the use of these materials in place of plastic products would reduce the environmental
impact of extensive plastic use. In this study, the tensile and flexural properties of molded
uni—directional long fiber reinforced composites made from bamboo fiber bundles and bamboo powder
was examined. The results showed that the strength of bamboo fiber / powder composites were increased
with increasing fiber content. The other side, both strengths of composite were decreased with
increasing molding temperature after 180°C. The highest tensile and flexural strengths of the bamboo
fiber reinforced bamboo powder composites specimens tested were recorded at 170MPa and 221MPa,

respectively
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Relationship among Movement Trajectory of Body Parts, Center of Gravity Movement and Standing
Postures while Chucking of an Expert and Non-Expert
Porakoch Sirisuwan%*, Takashi Yoshikawa**, Hiroyuki Hamada*

*Kyoto Institute of Technology, **Niihama National College of Technology



Proceedings of 5th International Conference on Applied Human Factors and Ergonomics, AHFE2014,
pp. 53505357, (2014.7)

The participants are an expert is 85 years has been working 70 years in lathe and the non—expert
is 16 years that only 1 year of experience. The standing posture aligned with the chuck had the
rotation pattern movement. It had a most distance movement of wrists, shoulders, elbows and hands.
The standing on the right of the chuck was not a rotation pattern but trend line movement was a
straight line. The standing posture of right side of the chuck always used his waist as like the
base of movement. The standing postures did not influence the balance movement between left and
right side of body. The standing postures affect the body movement on XZ plane. The expert always
bent his elbow both left and right side and stretched it out of the body not only the standing aligned
with the chuck but also the standing on the right of the chuck. The difference of hand holding position
does not affect the standing posture on the right side of the chuck. The expert always sidle away
from the machine around 45 degrees. The differences of hand holding position affect the distance
and pattern movement.
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Study on Kind Transfer Assistance Between Wheelchair and Bed~In the Case of Eye Movement
Analysis~

Mikako Ito*, Atsushi Endo%*, Yuka Takais#k, Takashi Yoshikawak#k Akihiko Goto#*#** and Noriaki
Kuwaharass

* Social welfare corporation KEISEIKAI, *#Kyoto Institute of Technology, #***0Osaka Sangyo University,
*kkNiihama National College of Technology

Proceedings of 5th International Conference on Applied Human Factors and Ergonomics, AHFE2014,
pp. 5893-5898, (2014.7)

As of October, 2012, the elderly make up 24. 1% of the Japanese population. Japanese society is
aging at one of the highest rates in the world. The number of recipients of nursing care is likely
to increase dramatically in the near future. Due to a shortage of expert nursing staff, training
caregivers for long—term care facilities has become a growing concern. To help speed the training
process, we examined one of the processes where caregiver experience is most obvious: transferring
patients between their bed and a wheelchair. To better understand the benefits of experience, we
measured the nursing staff’ s eye movements during transfer, and found that expert caregivers’ eyes
moved more quickly than non—experts’, which suggests that transfer assistance can be improved by
instructing the caretakers to focus on specific parts of the patient’s body.
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Analyze the Rhythm of the Neck in Handmade Japanese Paper Manufacturing Movement
Akihiko Imajo*, Takashi Yoshikawa*, Nobutaka Saeki**
* Niihama National College of Technology, *%Saijo City
Proceedings of ASME2014 International Mechanical Engineering Congress and Exposition,
IMECE2014-37771, (2014.11)

In Japan, the production of traditional handmade Japanese paper using the spring water has been
performed in the Shuso area of Shikoku Island. However, the method of production was been handed



down by trial and error and observation of the expert movement until now. The produced papers are
counted one unit that is five hundred sheets of Japanese paper. Five hundred sheets of Japanese
paper are called 1 [lot]. The paper has two type of thickness and its size is 600mm x 1500mm.
Thick paper is 9[kgf] per lot. The other hand, thin paper is 8[kgf] per lot. In other words, the
expert is making paper which is the difference of 2[gf] per sheet. This time, we have been able
to obtain cooperation with traditional craftsman for the digitizing of his skills. Therefore, we
visualize the tacit know ledge of the expert’s skill.

The expert subject has 34 years of experience of traditional hand-made Japanese paper. We have
digitized his manufacturing movement by using motion capture

His movements are analyzed by attaching infrared reflective markers of 20 on each parts of the body.
In this study, we found that constant rhythm of the neck in handmade Japanese paper manufacturing
movement. Furthermore, the first scoop is performed at the time much shorter than in the case of
other scoops.
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Visualization of Brushing in “SHIBO” Production of Hand-made Japanese Paper

Shinji NOJIMA *, Takashi Yoshikawa*, Akihiko Imajo*, Takeshi TSUJINAKA sk

* Niihama National College of Technology, **Saijo City

Proceedings of ASME2014 International Mechanical Engineering Congress and Exposition,
IMECE2014-37732, (2014. 11)

We deal with “"Danshi” that has a special wrinkle called “Shibo” on the surface structure of the
Japanese paper. Three sheets of wet papers are superimposed to make the Shibo. Wet papers are extended
the slack by brushing. Superimposed wet papers are made the Shibo by especial pulling movement
This time, we investigate about the movement of brushing for extending the slack.

Subjects are two people which are wearing 18 reflecting markers on the body. An expert has
manufactured Danshi for 23 years of experience and a non—expert has done less than 1 year of
experience. The movement of brushing process is measured as sampling time of 100 [Hz]. We will
investigate differences of the physical movement between the expert and the non—expert

We divided brushing movement into eight directions. In third sheet of the expert, the number of
brushing to body direction has increased over 10%. It was found that the expert removed air bubbles
from the corner of the top right

Furthermore, we investigated the change of angle of the right wrist in the expert and the non—expert.
It became clear that angle of the wrist is reduced when the expert is brushing forward
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Effect of Chucking Movement with the Indentation on the Work-piece Surface in Chuck Jaws
Gripping of a Lathe between an Expert And a Non-expert
Porakoch SIRISUWAN*, Masayuki NAKAMURA**, Takashi YOSHIKAWA
* Kyoto Institute of Technology, *% Niihama National College of Technology
Proceedings of ASME2014 International Mechanical Engineering Congress and Exposition,
IMECE2014-36196, (2014. 11)

Analysis of depth and the roughness from the chuck jaws indentation investigated by the Olympus
LEXT-0LS4000 Laser microscope. Strain gauges were used for measuring the gripping force of the jaws.
The three—characteristic movements of an expert who ensured that the work—piece was kept steady



and balance did not measurably affect the surface indentation of the work—pieces

The characteristic movement of the non—expert often straddled the left body to the left side while
he was twisting the chuck—key has appeared the surface indentations.

The depth inspection of them found the inside of surface indentation deeper than outside. Moreover,
the results of a strain gauge measurement of all movements both an expert and the non—expert indicated
the inside of the jaw had higher the strain than outside. Nevertheless, the results showed the most
strain on work—piece surface occurred with the body movement of the non—expert.
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The combination of micro—perforated panel (hereafter abbreviated to “MPP” ) and honeycomb core
is supposed to be one of promising sound absorbers in comparatively lower frequency range. We

fabricated MPP and honeycomb core by a few kinds of material, and its sound absorption coefficient



at normal incidence was measured by two microphones in an acoustic impedance tube. It is observed
that the combination between metallic MPP having a fewmillimeter’ s holes and paper honeycomb core,
drastically influenced the frequency response curve of sound absorption coefficient. In order to
interpret such interesting phenomenon, the coupled vibration among Helmholtz resonance, MPP and
elastic vibration of honeycomb structure are considered and numerically analyzed by simple CAE

model.
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The internal osmosis of melted water from the upper side to the lower one was visualized and
observed. The thermo—physical properties of the frost layer which consist of three phases that is
ice, air and water were predicted. Melting began at the upper side of frost layer, and melting water
moved to the adjoining lower side one by one. Simultaneously, melting water was suddenly absorbed

to the lowest part due to capillary force.
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Effect of Hand and Standing Posture with the Body Movement and the Center of Gravity Movement
on Differential Chucking experience

Porakoch Sirisuwank, &)I&rdokek, MR
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This study focused the relationship among the pattern direction of body movement such as the torso,
waist, shoulder, hand, elbow and forearm with the center of gravity movement and the stand postures
that there are difference between an expert and the non—expert. The difference in acceleration
of vertical movement between expert and non—expert is a much more significant. The vertical motion
of the expert that quite smooth and constantly. The certain intervals the acceleration is
approximately constant and not over other intervals. The acceleration data of non—expert is
interesting. The maximum acceleration is about 2.5 G (gravitation). The acceleration increasing
occurred in the end of time. As expected, the Y values of expert hover around zero point while the

Y values of non—expert shows the up or down acceleration of the chucking behavior.
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Relationship among Movement Trajectory of Body Parts, Center of Gravity Movement and Standing
Postures while Chucking of an Expert and Non-Expert
Porakoch Sirisuwan#, Takashi Yoshikawa*#*, Hiroyuki Hamada*
*#Kyoto Institute of Technology, #**Niihama National College of Technology
5th International Conference on Applied Human Factors and Ergonomics. AHFE2014, (2014.7)

The participants are an expert is 85 years has been working 70 years in lathe and the non—expert
is 16 years that only 1 year of experience. The standing posture aligned with the chuck had the
rotation pattern movement. It had a most distance movement of wrists, shoulders, elbows and hands.
The standing on the right of the chuck was not a rotation pattern but trend line movement was a
straight line. The standing posture of right side of the chuck always used his waist as like the
base of movement. The standing postures did not influence the balance movement between left and
right side of body. The standing postures affect the body movement on XZ plane. The expert always
bent his elbow both left and right side and stretched it out of the body not only the standing aligned
with the chuck but also the standing on the right of the chuck. The difference of hand holding position
does not affect the standing posture on the right side of the chuck. The expert always sidle away
from the machine around 45 degrees. The differences of hand holding position affect the distance

and pattern movement
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Study on Kind Transfer Assistance Between Wheelchair and Bed~In the Case of Eye Movement
Analysis~

Mikako Ito*, Atsushi Endo%*, Yuka Takaiskk, Takashi Yoshikawak#tk Akihiko Goto#*** and Noriaki
Kuwahara

* Social welfare corporation KEISEIKAI, **Kyoto Institute of Technology, #*#kOsaka Sangyo University,
*tkkNiihama National College of Technology

5th International Conference on Applied Human Factors and Ergonomics, AHFE2014, (2014.7)

As of October, 2012, the elderly make up 24. 1% of the Japanese population. Japanese society is
aging at one of the highest rates in the world. The number of recipients of nursing care is likely
to increase dramatically in the near future. Due to a shortage of expert nursing staff, training



caregivers for long—term care facilities has become a growing concern. To help speed the training
process, we examined one of the processes where caregiver experience is most obvious: transferring
patients between their bed and a wheelchair. To better understand the benefits of experience, we
measured the nursing staff s eye movements during transfer, and found that expert caregivers’ eyes
moved more quickly than non—experts’, which suggests that transfer assistance can be improved by
instructing the caretakers to focus on specific parts of the patient’ s body.
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Analyze the Rhythm of the Neck in Handmade Japanese Paper Manufacturing Movement
Akihiko Imajo*, Takashi Yoshikawa#*, Nobutaka Saekis*

* Niihama National College of Technology, **Saijo City

ASME2014 International Mechanical Engineering Congress and Exposition, (2014.11)

In Japan, the production of traditional handmade Japanese paper using the spring water has been
performed in the Shuso area of Shikoku Island. However, the method of production was been handed
down by trial and error and observation of the expert movement until now. The produced papers are
counted one unit that is five hundred sheets of Japanese paper. Five hundred sheets of Japanese
paper are called 1 [lot]. The paper has two type of thickness and its size is 600mm x 1500mm.

Thick paper is 9[kgf] per lot. The other hand, thin paper is 8[kgf] per lot. In other words, the
expert is making paper which is the difference of 2[gf] per sheet. This time, we have been able
to obtain cooperation with traditional craftsman for the digitizing of his skills. Therefore, we
visualize the tacit know ledge of the expert’s skill.

The expert subject has 34 years of experience of traditional hand-made Japanese paper. We have
digitized his manufacturing movement by using motion capture

His movements are analyzed by attaching infrared reflective markers of 20 on each parts of the
body.

In this study, we found that constant rhythm of the neck in handmade Japanese paper manufacturing
movement. Furthermore, the first scoop is performed at the time much shorter than in the case of

other scoops.
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Visualization of Brushing in “SHIBO” Production of Hand-made Japanese Paper
Shinji NOJIMA *, Takashi Yoshikawa*, Akihiko Imajo*, Takeshi TSUJINAKA sk

* Niihama National College of Technology, **Saijo City

ASME2014 International Mechanical Engineering Congress and Exposition, (2014.11)

We deal with “Danshi” that has a special wrinkle called “Shibo” on the surface structure of the
Japanese paper. Three sheets of wet papers are superimposed to make the Shibo. Wet papers are extended
the slack by brushing. Superimposed wet papers are made the Shibo by especial pulling movement
This time, we investigate about the movement of brushing for extending the slack.

Subjects are two people which are wearing 18 reflecting markers on the body. An expert has

manufactured Danshi for 23 years of experience and a non—expert has done less than 1 year of



experience. The movement of brushing process is measured as sampling time of 100 [Hz]. We will
investigate differences of the physical movement between the expert and the non—expert.

We divided brushing movement into eight directions. In third sheet of the expert, the number of
brushing to body direction has increased over 10%. It was found that the expert removed air bubbles
from the corner of the top right.

Furthermore, we investigated the change of angle of the right wrist in the expert and the non—expert.
It became clear that angle of the wrist is reduced when the expert is brushing forward.
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Effect of Chucking Movement with the Indentation on the Work-piece Surface in Chuck Jaws
Gripping of a Lathe between an Expert And a Non-expert

Porakoch SIRISUWAN#*, Masayuki NAKAMURA**, Takashi YOSHIKAWA*

* Kyoto Institute of Technology, *% Niihama National College of Technology

ASME2014 International Mechanical Engineering Congress and Exposition, (2014.11)

Analysis of depth and the roughness from the chuck jaws indentation investigated by the Olympus
LEXT-0LS4000 Laser microscope. Strain gauges were used for measuring the gripping force of the jaws.
The three—characteristic movements of an expert who ensured that the work—piece was kept steady
and balance did not measurably affect the surface indentation of the work—pieces.

The characteristic movement of the non—expert often straddled the left body to the left side while
he was twisting the chuck—key has appeared the surface indentations.

The depth inspection of them found the inside of surface indentation deeper than outside. Moreover,
the results of a strain gauge measurement of all movements both an expert and the non—expert indicated
the inside of the jaw had higher the strain than outside. Nevertheless, the results showed the most
strain on work—piece surface occurred with the body movement of the non—expert.
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Viscoelastic Properties for PMMA Bar over a Wide Range of Frequencies
Takayuki TAMAOGI *1, Yuji SOGABE *2
*I Department of Mechanical Engineering, Niihama National College of Technology, **2 Department of
Mechanical Engineering, Ehime University
2013 SEM Annual Conference and Exposition on Experimental and Applied Mechanics (2014—6)
Viscoelastic properties for a polymethyl methacrylate (PMMA) bar were examined using both
ultrasonic wave propagation experiments in the higher frequency range of 25—200kHz and longitudinal
wave propagation experiments in the lower frequency range of up to 15kHz. Since the geometrical
dispersion due to three—dimensional deformation was caused by higher frequency components involved
in the ultrasonic waves, the three—dimensional wave theory was employed to analyze experimental
data of wave propagation. It was found that the peak value of the attenuation coefficient moved
to the higher frequency as the diameter of the bar became small. Moreover, the viscoelastic
properties could be evaluated only by the solution of the 1st mode based on the three—dimensional
wave theory when the diameter of the bar was thin.

EEXR [z

Determination of Viscoelastic Properties of PMMA Bars by Ultrasonic Testings

Takayuki TAMAOGI *1, Yuji SOGABE *2and Zhiqiang Wu *2

*I Department of Mechanical Engineering, Niihama National College of Technology, **2 Department of
Mechanical Engineering, Ehime University

16th International Conference on Experimental Mechanics (2014—7)

The purpose of this study is to examine the dynamic properties for viscoelastic materials over
the wide range of frequencies by measuring the change of waveform propagating in the bar. PMMA bars
are tested as a typical specimen. The wave propagation experiments using the wave packet generated
by the ultrasonic transducers were performed. The attenuation and dispersion properties were
examined by using the ultrasonic transducers having several characteristic frequencies within
25—200kHz. It was found that the b—element model based on the three—dimensional theory could evaluate
the viscoelastic properties of a wide range of frequencies. Moreover, the viscoelastic properties
could be evaluated only by the solution of the 1st mode based on the three-dimensional wave theory

when the diameter of the bar was thin.
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