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Semi-solid properties of Al-15~21wt%Si alloys

Shigeru Iwasawa, Naoko Kanno, Yoshinori Kamikubo, Masashi Takahashi and Yasuo Sugiura

Semi-solid forming process offers excellent features with high quality and light weight of aluminum
In this work, we produced Al-15%Si,
forming process. The macro-and micro structures, hardness and wear properties of each castings were

casting parts. 18%Si and 21%Si casting alloys by semi-solid

investigated. Each alloys consists of primary Si particles and eutectic Al-Si phases. The volume frac-
tion of primary Si particles increase with Si contents. The hardness of T6-treated alloys showed higher
increase with Si contents. Wear test results indicate less wear loss of each hypereutectic Al-Si alloys

specimens than those of hypoeutectic alloy specimens.
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Development of high strength ductile cast iron saving water embrittlement

Shigeru Iwasawa, Masayuki Matsuno, Yutaka Nanami and Hisaya Satoh

Austempered ductile cast iron possesses superior strength with good ductility, and is used for many

applications in automotive and general machine industry. However, ADI has been found to suffer from

so-called water embrittlement effect, which cause in decrease in tensile strength and elongation in ten-

sile load in contact with water. In this study, effects of raw materials and solidification structure in

water embrittlement behavior of ADI were investigated. As a results, under the condition of wetting

with water compared with the values under the dry condition, the ultimate tensile strength end elon-

gation is decreased to about 10-20% and 20-30% respectively. A white spot region regarded as start-

ing point of the fracture was formed on the fracture surface which shows brittle fracture tested in

contact with water.
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Study on Anodic Oxidation Treatment of Aluminium Alloy Casting With Dyeing
(1st report)

—The research to improve the external appearance of anodic oxidation coatings—

Tetsuhiro Watano, Tokihiro Hikida and Shoichi Miyahara

Almost all of the aluminium alloy parts for automobile and motorcycle are fabricated by Aluminium
alloy casting of AC4CH. AC4CH shows excellent properties of lightweight, recycling and productivity.
Some of them are treated with anodic oxidation to improve the properties of corrosion resistance,
hardness and toughness. But it is difficult for AC4CH to make the film of anodic oxidation treatment
more beautiful because there are a lot of Si particles and Cu on the surface of AC4CH. If it is given
the ways to improve the external appearance of the film, the market of the anodic oxidation treatment
is expanded largely. This research is investigated the ways to improve the problems and it will be
found that pretreatment, heat treatment of AC4CH and electrolysis condition of anodic oxidation treat-
ment suitable for the anodic oxidation treatment of AC4CH. As a result, the film of anodic oxidation

treatment will be more beautiful.
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Developments of indicator pigment have effect of offensive odor removal

Akira Ito

In previous report, we examine deodorization function and accompanying color changes of natural

pigments and we found anthocyanidin compounds showed remarkable effects against amine gases, in

these natural pigments. We tried to improve the indicator function with deodorization of the

anthocyanidin compounds by introducing various substituents. We found that unsubstituted compound

and introducing electron donor group such as amino group into the anthocyanidin resulted in enhanced

indicator function.
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Lighting Simulation of skylights based on their optical properties

Taka-aki Suzuki, Toshifumi Kato, Miyoshi Ono and Susumu Toyama

We studied the simulation of the luminous intensity distribution of a skylight under the CIE stan-

dard clear sky. To calculate the luminous intensity distribution, we established the bidirectional

transmittance distribution function (BTDF) and the bidirectional reflectance distribution function

(BRDF) of optical elements of the skylight based on their measured gonio spectral transmittance and

gonio spectral reflectance, and did bidirectional ray-trace simulation using BTDF and BRDF. The ob-

tained luminous intensity distribution data make estimation of illumination distribution under the sky-

lights easy as in the case of artificial lighting.
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Study on prediction models for absorption coefficient of porous media

—Acoustical properties and physical parameters of compressed melamine foams—

Naoki Kino

A series of careful non-acoustical parameters measurements using melamine foam samples have

been made. Flow resistivity, tortuosity, porosity, viscous characteristic length and thermal characteristic

length of compressed melamine foam materials have been investigated. Normal incidence absorption

coefficient and normal incidence transmission loss have been predicted based on the single parameter

model and the Johnson-Allard model. It has been found that a relationship between the acoustical

properties and compression rate.
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Study on prediction models for absorption coefficient of porous media
—Prediction of physical parameters of compressed melamine foams—

Naoki Kino

A series of careful non-acoustical parameters measurements using melamine foam samples have
been made. Flow resistivity, tortuosity, porosity, viscous characteristic length and thermal characteristic
length of compressed melamine foam materials have been investigated. It has been found that it is
possible to predict the flow resistivity and two characteristic lengths of compressed melamine foam
materials using the Kino-Allard model. This paper also discusses the non-acoustical parameters using

the Castagnéde model and the Foam-X
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Rigid-General Limp-General
Flow resistivity (Pa s m?) 28,5682 28,582 28,582
Porosity 0.9866 0.9866 0.9866
Tortuosity 1.0146 1.33 1.45
Viscous characteristic length (um) 120 100 110
Thermal characteristic length (um) 266 110 112
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Development of Wastewater Treatment Equipment for Small-scale Dairies
Using Ozone (1st report)

—Ozonolysis of Two Antibioticses Contained in Dairy Wastewater —

Tetsuji Okamoto and Kuniaki Sakata

This study investigated the degradation characteristics of two antibioticses for treatment with a pos-

sibility of mixing in a dairy wastewater by ‘alkaline ozone process’ (ozonization under alkaline con-

dition). To begin with, through preliminary test (treatment scale: 0.1L), we searched for the conditions

which could degrade the antibioticses completely. As a result, organic carbon was not detected, and

sulfur atom contained in the antibioticses was oxidized not less than 90% to sulfate ion, which sug-

gested that the antibioticses were mineralized. Subsequently, based on the result of the preliminary

test, the scale up (treatment scale: 17L) using a prototype was performed. About the non detection of

the antibioticses and the nearly quantitive generation of sulfate ion, the same results as the preliminary

test were obtained, and the scale up was possible.
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Development of the sitting position retainer for the Bath Lift

Takeshi Komatsu, Tsuyoshi Yi Yoto, Tetsuya Tatara,

Tsutomu Kamei, Hiroaki Maejima, Fumiaki Maejima and Sadanori Akiyama

The care-givers bear a heavy burden to give the care-receiver a bath. The Bath Lift exists to ease

this burden from care-givers.

However, some care-receivers feel the lift unpleasant because the size

of the chair doesn’t fit their body. Because many care-receivers are diminutive thin body, or are with

a disability. To solve this problem, we are developing the sitting position retainer for the Bath Lift.

In this paper I would like to examine the shape and material of the sitting position retainer.
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The Prototyping and Ergonomic Evaluation of an Easy to Open Tofu Pack

Tsuyoshi Yi Yoto, Tetsuya Tatara and Toshiji Suzuki

There are only a few tofu packs on shelves that can be opened easily by hand. At present many
people have to cut the upper film of tofu packs by knife. Consequently, tofu packs are hard to handle
for children, the elderly and physically challenged people. In order to open tofu packs easily, the idea
of adding a ring to the top film was proposed by a junior high school student. This proposal was
awarded the 9th universal design grand prize of Shizuoka prefecture for junior high school students.
We made a prototype of the tofu pack, named Surutto, based on the design competition idea, to ex-

amine the practicality of the pack in its usability and muscle load requirements.

Method: The subjects were 4 sufferers of rheumatism, 6 elderly people and 7 young people. A ques-
tionnaire was completed by the subjects after they opened the tofu packs and the times taken were
measured. The muscular load was evaluated by surface electromyogram (EMG) of muscles flexor
digitorum superficialis, extensor digitorum, flexor carpi ulnaris and adductor pollicis on the elderly and
young people.

Result: The subjects couldn’t open the off the shelf tofu packs even though they made all possible
effort for 39 seconds on average. Conversely, the Surutto pack could be opened by all the subjects
in 13 seconds. The mean time of the subject groups was 21 seconds for sufferers of rheumatism, 10
The results of the EMG showed
that the muscular load required to open the Surutto pack was about 1/4 to 1/5 that required for the
packs off the shelf.

seconds for the elderly people and 17 seconds for young people.

Conclusion: After we adjusted the adhesive strength between the base and the top film of the proto-
type tofu pack and added a ring to the top film, people could open the tofu pack easily by pulling
on the ring with one finger. As well as healthy young people, the elderly and the physically chal-
lenged could open the tofu pack with weaker force and in less time than the existing pack designs.
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Figure 1. New idea for open tofu pack proposed by a junior high school student Momoko Inamori
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Figure 2. Prototype of the tofu pack named "Surutto" and traditional tofu pack

2. 3 %%rY

VAL TEST00mmD 7 — 7o Fici@E» Nz E
&%y 7 DRIICLE, FOATHIBEO ¥ — Va5
L WTKFA L 72 (Figure 3)o [T56 5 &%y 7]
M BEBLG S 7 DB EDO L T v 7 A
E Lo (HL, BEY v ~FHBE /L — 7 2 REELG
AFTHUA LI LEVOT, BMESS X7 133
LT BIF/ Sy ZICFE2finTHr o, v —
VAN B % TOWEE £ 7 4 oY h SHIE L 7,
AR LTOET o T, BFLFEHES
%5 TOR bIEER & Lo

2. 4 FEEETE

BY R DRI/ 7 DT PT IITOVT,
BEICT v — MHEAEEIT- T

VASET, E&100mmDE#E FIcHZMH T TH
59 XOITKEAL 720 Alinldfik bBIFic< vwE L,
Lild bRV E Lic, Alh S50 72HlF
TOHEEAE T Dy 2 7 1cutd 2 EEEEE & L7,
e FHEES V-7, B0y 7 BT

YG with traduional pack

EG with Surutto

Moo, Ny 2 EFITE 5T, EBEEZE L
1o

2. 5 BHEH

Sy 7 OFEEI{EOM O LA DERIGE . R
faffh. RONFHRES . RHENERfET 8 A 5%
S REFHERZNE Lic, HEE V-7 L alms
7V — 7D B EXINE & Fhi L 7o, FiEERIAE I
HHLZZOET LA M) —fEFTMQS (+ v &4
aLT w28 THoto, S0HzZzDNA X2 T 4L
4 —T1000HzD 4 v 7 ) v Z kT vy a Vi
FUIWINER LT, EFA N A FREBTHEOME
bl CPCICAFERI & B L TR L7z (Figure 4)o
2. 6F—%01E

K7V — 7 QL BEHME, TEER R DAl & sk
D, ST T IEE OHETRE 2 K L oo milkn
G EAFE O EHE O S E O HEFTHHRE 3 t-HE T
FhE L 7o,

RG with Surutto

Figure 3. Experimental snhap



FHER AR SERT SRR % 45 (201D

CEis)

Figure 4. A sample image of EMG synchronously recorded with video
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Figure 5. The comparison of the duration of 2 tasks
of each group

YG: young people, EG: elderly people, RG: group of
rheumatism

3. 2 EETE

Tk > T SNish - BB I LT,
FRO 75 < 0 ST WETIEF IS IT S W E v 5 EF
icts »tco —H T80 7] 13, 37—
7 OFHIA 0S8 2B A . BRI RT, A E
ZEm» - fc (Vo =Ft,=—11.152, p<0.05, =it
ts = — 1.73, p<0.05, #4Fts = —4.96, p<0.05)
(Figure 6 ),

Figure 6. The comparison of the subjective assess-
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YG: young people, EG: elderly people ,
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RG: group of
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Figure 7. The comparison of the muscular load
YG: young people n=7, EG: elderly people n=6
FDS: flexor digitorum superficialis, ED: extensor digitorum, FCU: flexor carpi ulnaris, AP: adductor pollicis
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Development of the nondestructive inspection system for wooden goods

— Acoustic grading method —

Atsushi Akahori,Yoshihiko Sano,Satoshi Sakuragawa

It is known that the Young’s modulus can be measured by the Acoustic Grading Method. We tried

using the transverse vibration method for T model made by the beech with dowel bonding. The tap

tones were analyzed by a FFT (Fast Fourier Transformation) Spectrum Analyzer to identify the reso-

nance frequency. As a result, the bonding was tightness, three clear peaks appeared, but the bonding

was loosely, the number of the peak decreased and peak width became wide.
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Research on High precision of the evaluation for design
and construction of wooden goods

Study of CAE applications for stool design

Yoshihiko Sano and Atsushi Akahori

It found that the application of the constructive analysis by CAE (Computer Aided Engineering)

was effective in the non-destructive test of wooden stool structure. It can be estimated the max

strength of the structure by the strain energy as index, particularly in tenon joint rather than dowel

joint. And it needs further consideration, inspecting the coordination of the destruction point and the

area of concentrated stress by CAE.
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Development of positioning care cushions for postural maintenance

Satoshi Sakuragawa, Atsushi Akahori, Yoshihiko Sano, Hideyuki Igi,
Mieko Kibayashi, Yukari Amano and Miyuki Akiyama

A new positioning care cushion for the postural maintenance of elderly people has been developed.

The following research was carried out with regard to the development: 1) An investigation into the

situation in nursing homes; 2) A study into which cushion materials are appropriate for use in posi-

tioning; and 3) An examination into the effectiveness of the cushion developed.

The results were as follows:

1) The situation is complicated due to there being many different kinds of conventional positioning
cushions, and as such it was hard to identify how elderly people's bodies should be supported.
In addition, it was shown clearly that conventional care cushions matched neither the shape of
Japanese people nor the size of wheelchairs used in Japan, etc.

2) Because it is required that the material used in cushions adapts to the shape of the body and
retains its shape, the elasticity of the cloth or fabrics used and the compression characteristics
of the cushion filling are important.

3) In a case study using the cushion developed, the posture of wheelchair users, who are prone to

sit with a hunched back, was improved.
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Study on Anodic Oxidation Treatment of Aluminium Alloy Casting with Dyeing
(2nd report)

—Color Assessment of Anodic Oxidation Coatings with Dyeing —

Tokihiro Hikida, Tetsuhiro Watano and Shouichi Miyahara
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Evaluation of Ethylene/Vinyl Acetate Copolymer Molded Products by
using Infrared Absorption Spectroscopy and Thermal Analysis

Naoko Kanno and Katsuhiro Tamura
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Case Studies of Flawed Metal Works

Naoko Kanno, Tokihiro Hikida and Tetsuhiro Watano
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Feasibility study on the spread of emerging Asia industrial skylights

—Vietnam as an example —

Toshifumi Kato, Takaaki Suzuki, Susumu Toyama and Miyoshi Ono
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Estimation of Thermal Displacement of Machine Tools

— Analyses of Heat Transfer of spindles—
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The kinetic property of flexible polyurethane foam for mechanical simulation.

Takashi Funai, Taka-aki Suzuki, Sakiko Nakamura

Hideo Yokota, Yasumasa Hakamata and Fumiaki Maejima
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Studies on the Remote Monitoring System for Equipments
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Evaluation of sound quality and temporal variation of machine sound

Takayasu Ueno
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Fluctuation Strength 1.58 1.33 1.28 1.31

s%Shrapness : 1 &
Fluctuation Strength : ZZEhE (BAI---vacil)
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T—-5— 0.79 —0.52 0.19 —0.25

RIT. &IOS T O Loudness D F I Z L
TR, EFOoFRbEREOMEAZRLTBD, H
ELTHIBAORER IS W T 1 icRd (0.50RD,

K1 BHEEOEEKRULoudnessDEFHEIRIZR(L

Loudness (Zfffl = 2 F v 7 I3EFE SN TV B 72
B, HHELD b OPITEIL TOV5E, BEAR,
T H & O Loudness & & 0.5F 12y 6 [0l FE I 73
ZALHERR T E . SNREEKOHM & 3EF—5HL
T\, fOEPE & [l & [F]55 O fE HAs R T
fedy ZALT B2 IEOK & S HABILBITHES > TO iz,
Z 7T, HEEDLoudnessic oW T, 1 FHon
E 1L O W[ 22 T U Loudness Z& 7> 5 W[ U2 L& %
B L7, #EREXR4ITRT,



FHER AR SERT SRR % 45 (201D

X4 LoudnessDERIMZEILE

BHmB A B C D

EEERZRILE (sone/s) 131 132 7 89.2

4 5 DTFROANRESVETND 120, AIEEER
ZFN Lt HERE (QOR~TO DR I b %4
W1 %) N, SEiEAE TEET SR L. SR
ZoWVWT [AtkTEW] (0) 225 [ARTH 5
(—4) $T%HEETIMmE &/, T DFHER
X 21TRd, TOREE FRLOERTEYEEE O
FHBE 2N AE R A K 5 IR T AREAV &L
FHBEM & - 72D 1d. Loudness DA L& (T)
TH -1,

Ty 0 LJ
-2
RRTHD 4 —

A B C D
K2 FRRESLH

x5 LEZTEYESLARESOOHEREERY

mES L S R F T
FREAW —0.12 | 047 | 0.36

—0.26 | 0.98

3. MMIFDERK

APREES W SRR LR OB IC H 5 2 &
Do BENELEN S SIS K BHRIEAHR
FEHEWS/NS W TPETES, TIT, T
Uy VEEMTL Y —vEHOT, SEHEO BRI
fLBZ2/ NS T BMLEIT- 7o MLROFHDOH
H % O Loudness D R[]I L 2 X] 3 1IT/Rd (fI &
LTHEEEA), £/, MLROKFIHICTBT 3
Loudness DRI L 2 K 6 1TR T, KTl &
b, MTEOEEE. RENELED DD HERT
=7,

[/ —1+1

3 MIFDOEERULoudnessDEREAIZE L

%6 LoudnessDBEEMIEILE (TR

BlmE A B @ D

FsfEIZ{LE (sone/s) 4 63 154 77

MILRDOFHRDAREG WEH NS 720, FabL
TR A L 7o, HBRE N BEBHICO> VT
MTHT &M TR O EEAE S HICER Ly [HLHiO
HHARP] (= 2) 25 [IMTHEROFIARR] (2)
FTE L BRBETIMS €, TOVREREZX 3 I
MY BRTOEHFICBVT, AMEEVINTRERD
HHBEHTE TV,

mrss 2
i
}‘E 0 U I u T U
AN
=
vy

ANTHT —9

A B C D
K4 MIFIERORRES

4. BhYIC

AEPR E LBl 4 BE OB ZIT> 0T, 5K
PRI HERR. OB B K AR D W T
720 Loudness DRI LEZ/NS <5 T &8
ARRBAEIC BRI TH 5 T LR TS,




TR

[/ —1+]
BB LEEIC X B R R O ER S
ik EEEt SHAB KD
SEREET )30
MRt s Ab OB HERSE  SEE
AT A ST =

Development of process for manufacturing new fermented tea powder

Eiji Shida, Kazuo Mochizuki, Takaya Watase,

Kenji Miyake, Yoshiaki Kitsukawa, Masahiro Kawaguchi,

Toshiyuki Miyahara, Mitsunori Furusawa and Masumi Takemoto
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Biogas Plant Using Syrup Waste from a Canning Factory

Susumu Sakai, Naoki Masuda, Mitsuaki Mochizuki and Kazuaki Sugimoto
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Development of “Independence assistance tool and rehabilitation tools”
made of silicon rubber (2nd report)

Tetsuya Tatara, Takeshi Komatsu, Kenichi Kamoshita, Toshiaki Suzuki,

and Midori Ueyama

Silicon rubber is suitable for the use in the early childhood from the material that is elastic and

doesn’t slip easily. When developing, commercialization was achieved picking up tools that is appro-

priate for the guidance of the child hospital functional restoration etc., and repeating making for trial

purposes and the evaluation.
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Development of Wood with Dimensional Stabilization and Biological Resistance
for Using in Outdoors

—Impregnation of Liquid into Wood Using Sap Flow of Living Trees—

Mistuaki Suzuki, Atsushi Akahori, Satoshi Sakuragawa, Jun Watai and Kiyohiko Ikeda
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Effect of Food Components on the Multiplication of Oral Bacteria
and Pathogenic Bacteria of Aspiration Pneumonia

Katumasa Ookawa, Akane Yuki, Tadashi Nagasawa and Naoto Sugiyama
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Thin-sheet-metal bending by laser peen forming with femtosecond laser

Yoshihiro Sagisaka, Masayoshi Kamiya, Minoru Matsuda and Yukihiro Ohta
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Thin-Sheet-Metal Bending by Laser Peen Forming with Femtosecond Laser

Yoshihiro Sagisaka
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Dieless Sheet-Metal Bending with Femtosecond Laser

Improvement of Bending Accuracy of Thin-Sheet-Metal Bending by Laser Peen Forming
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Application of aroma sensor for monitoring the quality of green tea

Tamotsu Yugami, Susumu Tanaka, Kiyoshi Miura, Yoshio Okada,

Kazuo Mochizuki, Takaya Watase and Yoshiaki Kitsukawa
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Determination of volatiles emitted from tea (Camellia sinensis) leaves during
withering process by dynamic headspace sampling and TDU-GC-MS

Takaya Watase, Toshihiro Suzuki, Kazuo Mochizuki, Eiji Shida, Kenji Miyake,

Yoshiaki Kitsukawa, Tamotsu Yugami, Kiyoshi Miura, Yoshio Okada, Tsuyoshi Katsuno,

Zi-yin Yang and Naoharu Watanabe
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Optimization of theaflavin formation from shredded fresh tea leaves in due amout of water

Eiji Shida, Kazuo Mochizuki, Yoshiaki Kitsukawa, Kenji Miyake, Takaya Watase, Toshihiro Suzuki
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Development of new Dark tea-like beverage using microorganism enzyme

Kenji Miyake, Yoshiaki Kitsukawa, Eiji Shida, Takaya Watase, Kazuo Mochizuki, Toshihiro Suzuki,

Toshimichi Asanuma and Yukihiko Hara
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Influences of storage temperatures on flavor and taste of green tea beverages

Yoshiaki Kitsukawa, Kazuo Mochizuki, Takaya Watase, Eiji Shida, Kenji Miyake,
Toshimichi Asanuma, Shingo Dohi, Noriko Matsuda and Toshihiro Suzuki
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Amelioration of air quality utilizing molecular sieving behavior of wood charcoal

Rie Yamashita, Satoshi Sakuragawa, Hirotada Matsuura and Kimiya Yokoyama
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Energy recycling system Using syrup waste from a canning factory

Susumu Sakai
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Inhibition of proliferation of hormone-dependent breast cancer cell line
by the extract from edible mushroom, Hypsizygus marmoreus

— Purification of cell growth inhibitors—

Kenji Iwahara, Shogo Amano and Satoshi Katsuyama

It has been well known that many kinds of ingredients in the mushrooms have inhibitory effects on

proliferation of cancer cell line. In our recent research, it was found that the ethanol or water extracts

from freeze-dried fruit body of Hypsizygus marmoreus (Buna-shimeji) had an inhibitory effect on cell

proliferation for estrogen-dependent human breast cancer cell line, T47D.The proliferation inhibitors

were separated by stepwise extraction with hexane, ethyl-acetate, ethanol, water, and hot water. Most

effective inhibitors were in the ethyl-acetate extracts. The inhibitors in ethyl-acetate were separated

into two major peaks by reversed phase chromatography on high performance liquid chromatography
(HPLC). These inhibitors inhibited cell proliferation of T47D from 0.1 mg /¢ to 15 mg /{ in a dose
dependent manner. It appeared that the inhibitors irreversibly inhibited T47D cell growth by apoptosis

or other systems at 15 mg /{ but, below the concentration (1.5mg /), inhibited reversibly cell

growth by stopping cell cycle.
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A Study on Noise Reduction and Analysis of Transient Sound from Industrial Equipments

Tasuku Takei, Masakazu Honda and Chikayo lizuka

The FFT analysis is a general method for the frequency analysis. But it cannot analyze the non-

stationary and transient signal. So we examined the feature about three different types of analysis that

were able to analyze the non-stationary and transient signal, and the analyzer was developed. We ana-

lyzed the non-stationary noise that emitted from the axial piston pump with this software. As a result,

the change in the non-stationary noise by the improvement of the axial piston pump was clearly

caught.
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Efficient Single-chain antibody production using Microorganisms (1st report)

—Gene Analysis of influenza virus A type nucleoprotein —

Toshiya Ohta, Masayuki Matsuno and Keita Murofushi
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Efficient Single-chain Antibody Production Using Microorganisms (2nd report)

—Cloning and expression in Escherichia coli of influenza A virus nucleoprotein gene —

Masayuki Matsuno, Keita Murofushi and Toshiya Ohta
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Efficient Single-chain antibody production using microorganisms (3rd report)

—Evaluation of antibody productivity in the methylotrophic yeast Pichia pastoris —

Keita Murofushi, Masayuki Matsuno and Toshiya Ohta
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Study on inhibitors of hormone-dependent breast cancer cell growth
by Hypsizygus marmoreus.

—Production of inhibitors by the cultivation of mycelium. —

Satoshi Katsuyama, Shogo Amano and Kenji Iwahara
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W R—=F = TH Bk &, B E Ui, AREEIC
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Extraction of bio-material used by resonance cave applied microwave irradiation apparatus.

Shogo Amano, Mutsumi Tsuji and Kenji Iwahara
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Matter That Should Be Noted
When the Physical Computing Platforms Are Used in Business

- System Development of the Low Cost Automation Robot -

Kenji Mochizuki, Tasuku Takei, Masakazu Honda and Chikayo lizuka
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Development of Highly-Durable Hard Coating Techniques applied to Casting Die (2nd report)

Shogo Tanaka, Makoto Takagi and Tsuyoshi Mano

During aluminum die casting process, degrading of casting die cause sticking of aluminum alloy to

mold surface and dies need to be repaired or replaced according to the progress of degrading. In this

study, the multilayer coating techniques for inhibit the erosion of the die component material were de-

veloped. The practical performance of the developed coating was also evaluated

The results shows that CrN or TiAIN multilayer coating formed by Physical Vapor Deposition

(PVD) process can improve the resistant to erosion of die component (core pins).
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Development of paper using inorganic materials obtained after decomposition
of paper sludge by sub-critical water oxidation.

Hiroyuki Fukasawa, Shigeo Muramatsu, and Shinichi Tsutsumi

Properties of paper made with inorganic materials obtained after decomposition of paper sludge by

sub-critical water oxidation (scPSA) were investigated. It was confirmed that the paper using scPSA

as a filler showed lower sizing, however, it was found that higher sizing for paper using scPSA was

achieved to take the two internal sizing agents at the same time. In the case of coated paper using

scPSA as a pigment, it was shown good printability such as a high printed gloss and a faster ink set-

ting rate.
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Improvement of Aptitude to Paper Recycling of Hot-melt Adhesive for binding
—Refining on the evaluation method of paper recyclability for hot-melt adhesive —

Masato Saito and Hiroyuki Fukasawa

We examined the influence brought the test results by the testing machine condition and the testing
temperature, aiming to make the accuracy of the evaluation method of paper recyclability for hot-melt
adhesive higher.

As a result, the machine difference by pulper existed in this examination, and the influence of the
examination environmental temperature was large. It seemed that we could do the examination with
higher accuracy if the temperature of samples and the examination environmental temperature could

be managed appropriately with the use of same pulper always.
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Discussion of New Evaluation Method on Recovered Paper’s Quality (2nd report)

—Changes in Pulp Fibers by Recycling Treatment—

Chika Kawabe, Masato Saito and Hiroyuki Fukasawa

From the viewpoint of effective paper-recycling, mixture balance between wood and recovered fiber

is of great importance. But we think the evaluation of deterioration degree of paper quality via recy-

cling is more important than the balance. To evaluate the deterioration degree, the mechanism of the

deterioration should be understood. In this report, changes in crystallinity, degree of polymerization,

amount of some functional group and fiber-to-fiber bonded area of pulp fibers through the recycling

treatment were investigated. Interestingly, the result of cluster analysis for near-infrared spectra showed

the linear relationship between recycled times and score as well as between tensile strength and score.

In addition, we have found the possibility that the bonded area can be estimated by a simple method

using black oil-based ink. Further investigation on above two methods will be done.
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Development of Sensor-Sheet Device for Detecting a Slight Movement of
Human Body on Bed

—Making of Prototype Sensor-Sheet Device and its Trial Application in Intensive Care Home—

Hiroshi Nakayama and Yusuke Suzuki

Sensor-sheets that would be able to detect a slight movement of a human body were investigated.

The results are summarized as follows;

1) We developed the air sheet with air pressure sensor which is possible to detect a slight movement

of the body. The sensor-sheet placed under the air mat was able to detect breathing and heart beat

without physical restraint.

2) A prototype sensor-sheet device equipped with the above sheet and a nurse call system was fabri-

cated.

3) The sensor-sheet device was tested in an intensive care home. The device was able to detect

breathing and heart beat of a person, who required long-term care, without physical restraint.
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Development of Sensor-Sheet Device for Detecting a Slight Movement of
Human Body on Bed
—Examination of Sensor - Sheet's structure —

Yusuke Suzuki and Hiroshi Nakayama

Aged people have rapidly increased in Japan. Requirements of terminal care for the elderly in qual-
ity and quantity have also increased, and then, the burden and anxiety of care-workers have grown up.
For the purpose of lowering their burden and anxiety, we thought out “sensor-sheet” that would be
able to detect a slight movement of a human body lying on a bed. In this report, as the first step of
this research, structure of the sensor sheet was examined. We fabricated some sample sheets with air
pressure sensors, set them under the mattress of a bed, and measured the sensor outputs by FFT ana-
lyzer when a person lay on the bed. As a result, among the three types of sheet materials (gel sheet,
PVA sheet and air sheet), the air sheet was found to be the most sensitive. However, one problem
of which the person lying on the bed feels stress because of sheet thickness, has remained.
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Rubber in instrument to measure of pressure bursting strength

Shinichi Tsutsumi, Hiroyuki Fukasawa, Shigeo Muramatsu, Masato Saito, and Chika Kawabe
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Approach of Coating Techniques in Shizuoka Prefecture
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Development of Hard Coating techniques for Highly-Durable Casting Die

Shogo Tanaka ,

Makoto Takagi and Tsuyoshi Mano
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Development of Laser Marking Fiber and Micro-Marking

Hiroyasu Ueta, Hiroyasu Atsumi, Yutaka Tsujimoto, Keiu Tokumura, and Takahisa Jitsuno

In the textile industry, new technology and high value-added product using laser are expected. We
have developed laser marking fiber and micro-marking on this fiber using YAG laser. But YAG laser
is too expensive, so the laser device with a higher cost performance is demanded. An excellent light
source, laser diode (LD) presents several advantages such as small size, light weight, high efficiency,
and low cost. We have developed a violet laser diode (VLD wave length:405nm) for direct processing.
Because wavelength of VLD is short, VLD is expected to produce a small beam spot. A precisely fo-
cused VLD beam has been used for microscopic color marking of dye to PET material as well as
color marking on fibers. The laser light of a single-mode VLD is collimated, and the wavefront aber-
ration of this beam is measured and corrected so that the light can be precisely focused. This cor-
rected light is precisely focused and the dye and pigment applied to plastic surfaces is irradiated. As
the result, we were able to achieve color-micro-marking without using any absorbents on the irradiated
portion. The scheme has enabled 100 micron and 200 micron microscopic character marking, and mi-
croscopic marking to polyester fibers has been achieved.
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Laser Joining of Metal and Plastic

Kiyomitsu Yamashita,Hiroyasu Atsumi,Kinji Hirai and Takutaka Sugaya

The joining of a metal and a plastic that Advance Technologies Inc. developed is technologies that

unite molecules by heating. This technology was difficult for the joint of the complicated geometries

in earlier heating methods.

Then, a metal and a plastic were welded with the laser that was able to be heated local, and weld-

ing strength for practical use was obtained.
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Evaluation of the Geometry Shape Measurement Accuracy by CMM

Takahiro Kitagawa, Hirohumi Oosawa and Wataru Yanagihara

It was performed to evaluate uncertainty of the geometry shape measurement by CMM (Coordinate

Measuring Machine). The results are as follows.

(1) In the case of the single stylus method, it is possible to measure

roundness, cylindricity and

squareness within =1~2.5 £ m uncertainty. (2) In the case of the multi stylus method, the value of

uncertainty increase 1~1.5 #m compare with the single stylus method. (3) It was cleared that the

main factor of uncertainty is bias of measurement value. And there is

no effect on the measurement

accuracy by the workpiece attitude, measuring position, measuring speed and stylus diameter.

1. FC®IC

=OOTHIER R RATIRER OO ALE TP
WIRZAESEEZNEST 5 2 Eick b EHHERE S
B HICEHME T 2 2 &N TE AT &S, BET
(A HEEBIGICE R LTV 5,

— . MERERICH L TP S ERRT S &
MEFERDoNTED, JEyy—Tb, INET
WCERIC L B2 K= L7 L — b OFEb [0 HERICS
md23E. G d % =RullEMD AL = Dt
BIIBHTELYY, LrL, EHECHREE,
HRE, EMAEEE W - 7R TPIREZE 2B L TIRAE
& OFEM 4T - 7R BR D 18 L T S OIRFRIIE
XL TR INE TRERIER TSR WIRMICS -
7o

T TAEN Mt vy —HEE T 5 =UOTllER
O, BTTZIRIE T B 1 5 AHED & OFFEM AT -
1D THET 5,

2. EBAE

2. 1 AEMNEYRCAEE

WERNR & LMFERY — V2K 1ITRd, HE
BiE. MR 3 Wrimo S EMER O MERE. o
S, MEEE EROEMEO AT 6 HH & L
726
BHEEEHEE, 2F+= v 7RIEICED 1/

2000550 F = 2QE Licob, 2RC7 4 Vv F I
L OS0ILLL T Dpksr &l U T/ N3 EIC L DK
Do t2 L, FHEZ ¢110& ¢ 00 ME L% %
NZNMEL. 12O HE LUTEHI L 72 F 72
MR 3 o FHRE 7 — & 2 6 BEHE & [EH
D7 4 vy B ZTV, NIRRT E DKRD T,
BE. vy —rEOEMNEMER () o v
K300, 77— 35 —F 7 v V8D ZHOTKAER
AREL, CThERIEME L (F1), BHLKL
7 4V EHEFIROCHEREFRICUTH 5,

ME : SCM415 (R « 4 7 ¢ o JLER)
1 RERS-

x1 EREAERICIZAERR EALL: um)

EAE1 (EEHS10mmiLE % fIE) 0.30
BEME2 ( »  25mm ” ) 0.30
BEME3 (. »  40mm ” ) 0.35
AEE (k21 ~30FAET—9 hoFtE) 0.50
TEE (Eme¢90, ¢1100MAELERIE) 2.30
EAE (LEOHBETFEOT—9 MDETE) 0.40

) B R TEEN A

— 170 —



2. 2 [ERAEREAERE

AEICEH L 7c =RoclEM O ke & 2 12, 2
BlEX 2 10RT, FEIFER20E 1 ColEi=EIcH
BINTEBD, COBRBETHEZETT- 7,

K2 ZRTAEHOMLE

[ 2 Zeiss #t5 UPMC 850 CARAT
184 0.5+L/900( e m)
0CIZHITZ HERBE
RS 0.8+L/600(m)
To—TJA~y K HSSZXF ¢+ =¥ 7Oo—TAy F
Vb7 Calypso Ver4.8

2 ZRITAIER

2. 3 REAE
(1) HESM
RAFNE L TR IWWRT 6 HNZERL, ©h
Zh 2 KEOH A G DE T, GitedaloZ ks
%%ﬁototﬁL\ME@&mbaaéﬁﬁmu
19720, K3 ITRdNEFoaEIFRE Lz, X
4~ B ITHE LB & PERLE 2 7R T

BE. ¢ SmmdD ¥4 5 X FEERETD0.2N
T, ¢ 3mmizMIEEZZE L TOINTRIEZTT - 720
i id 2 2N T70~130N/mm & 10N/ mmTdh - 72,
g, AF v =V REDEG. WIER E[E T4
ARXDRRY == VEMEL CHIRIEZ{TAE
RS RIEDTA 28, HEOWEICBL TR
HFLbRRy—F—VEHAETEZLERSLWV
fed. R TIEH A THIIRIEZTT > TL D,
2) v IWRIAFREETVFRIA TR
ERMEIAR O th i E R P, PRI O
U 78 & =IRoTllES 256, ¥ v 7V R
Y47 ZTRIETET, BEARDZ Y1 7 2%21)

BHA T B S € v & —
€D
DEBEZTUET B2 NVF X545 ZAEP LT,
BNE LD D,

®3 AERH

BH | B2= kit
R R 1EE 2EE
mEES | S =8 1B
AEGE | P | KR BEEE) | AFH (RESH)
AZA452%ZE| D 8mm (EZ&63.5) | 3mm (R&58)
AR E \Y, 3 mm/sec 6 mm/sec
L n 1 B8 2E8
ni
Vi
P {D1 {Vz rTZ
> { 2oy
Ry {sz G mEL
Ro b b
L 2Tk
L e
L s
A
53 AEIER
(a)EE (b){EESt

4 AEED

5 AELE

— 171 —




A TSERAN TSI gEY B 45 (201D
(€&
Z Ty MERFEIC O VT2 Il TEHESRAICE/A L, T I TAMF TR, Ik
TENZTNEZITV, AP I ZRKD Tz, K61 BOFAE LWV 3 mm/sec & HELZEE 6 mm/secd

[ERAS - T Vil I Y s S =y N 2 IKEEZAERE & L TERIE LT,
1 T T T T T T T
L —O—24774%& ¢ 3mm |
g —O— 272 ¢ 8y |
=
S 6 F4mméecl) T _
EREEOEAURES 23584
M L
E’_; .
iy
@Yy TIVRIL5 R bTIVFRIA5 X e v e RS s Sl T S
0 10 20 30 40 50
6 RAEOHF (EBEZXE) RS (mmysec)
(3) MEEEIZOWT 7 AEEELEMAENEERORBR

HEREE Z R B 72D, TImFEER %2170l E R E
LHEMEORMREZRA L 720 T OREEEX TITRT, 3. BRLEEBE

2 F v = v JRNEROPIERE 3. WEDOEE 3.1 HHDOEELLFENSOER
Dmm&d 5 &, # —# —#E13EI13D/20~D/10mm Bia BRI R T 2 Z ) 2 HEE L. AiE»L S %
/secTH O, SEIDOEE 6 ~12mm/sec & 73 5 5, BT 272D Bath 21T - 72" 2iric i3 &Ml
My vy —DOHEETE, dmm/sechH 5 EE ) P EEPORIEE (1) 2EndhslwiclwiET —
DI & B IREN ST LERw, RIE S O - 7 Wi,

R4 HEHHSNRO—F (ERE1ZLVTIVRY 45 RBELISEE) L EREAISTER o EREL%RTHER

REER ZEMS | BEHE ¢ | RMESEV ARSI B DEAFFE

. . 126914 , 12,6014 06’ +20u’+40 5" +8 0 2" +16 0 o1’ +16 0 v " +16 0 o ™ +16 0 5xp”
+16 050 +16 050’ +16 000" +320:’+3205°+320¢°+32 00" +32 0 v *+64 0

AEDRE R 0.0039 1 0.0039 05420 u'+40 "+80 o' +16 0 4 +32 0’
AERE S 0.6602 1 0.6602 06 +20 ' +4 0 ™+80 " +16 0 " +16 0 5" +16 0 50" +16 0 50 +32 0 s
1 REBE el 0.0352 1 0.0352 064204’ +40 " +80 " +16 0 "
RELE P 0.0189 1 0.0189 05" +20 o’ +4 05" +80 2" +16 0 oy +16 0 o’ +16 0 5p’+32 06
REER SXP 0.4727 1 0.4727 106420 u’+40 5" +8 0 " +16 0 s’
2JGRE . e2 0.0191 2 0.0095 | * | 0s™+20u’+40 480"
A547A7% D 0.1914 1 0.1914 0s'+20 " +40 " +16 000 +16 0 p0"+16 0 50™+32 0 0°
REEA SXD 0.4389 1 0.4389 | ™ | 06 +20 u’+40 " +16 0 s0”
XEEA PXD 0.0189 1 0.0189 | ™ | 06 +20 u’+40 " +16 0 b0’
3REE e3 0.0220 5 0.0044 Ou'+204'+40 "
AERE \% 0.0189 1 0.0189 06’ +20 " +16 0 0" +16 0 pv*+16 0 50" +32 0
XEEA SXV 0.0264 1 0.0264 | ™ | 06’+20 u’+16 0 s’
REEHA PXV 0.0002 1 0.0002 0s'+20 4" +16 0 p0”
REEA DXV 0.0014 1 0.0014 0s'+20 o’ +16 0 o1’
4 REE ed 0.0256 12 0.0021 0w’ +20 o’
BELUIRE b 0.0650 32 0.0020 0w’

— 172 —



R T R v 5 —

(]
SEATHERO—F (HEMEL Y Y7 V2545
ZPEDEE) 2K AIWTRT, T OMORIER I
L CHEBEDH T 21T - 7otk ANMRSTELD WITF
oG e Iic, GRESERIC DV THEESY %
HEE Lo fERZK 8 (@~()ITRd, Kducid, 4
B OGO HIRE L, AGFKkELT2%
T FARERAED S U b TRY, BB AED
S&RD BIE D — RS m 3o FRIT X
THREERRKE P -1 ED D, BETHEVES
bAMENEDHBEICANS Z LT Lz, ThiE. 4
[0] D FEBR (ZIKHEER A D1E < HEHEA/NS Lo,

EREENENWC E2BE LI/ DTH %,

ABEE (YT IVRIAL45R)

eFEEE (VI IVRIAL5R)

QEME1 (VYT IVRIATR)

FEAE (VT ILRIA5R)

bLEME?2 (YT IVRF45R)

BEME1 (TIVFRIL5R)

CEMES (VYT IVRYATR)

— 173 —



FHER AR SERT SRR % 45 (201D

hNEME?2 (TILFRIYAL5R)

(VEME3 (PIFRXIA4FX)

(WAEE (TIVFRIA45RX)

KTFEEE (TILFRYAMFR)

CEis)

INEAE (TIFRYAL5R)
8 BEERDSEDHEMEEIRAENS

3.2 EBE

ARIER U2 MER s — vk, SFREEORIESSR
A FICHEE (29 v 2« 270920 #FH) 7
BPLEELE-TLlLE->T0e (K9)s 2D/
B, PRI ORIERSR ERIEEIR R 5 4 5 AR DE
BT, IEL S HERDOYEREZF I 2 & &8
TERh T, G, 7 v 7INLERL T, WFEIE
M < U LR 21T 5 MBS 5,

X9 MEES—JHEOFHEIER

ZOMOPWERITOWVWTIE, TVFRIAFRIT
L BEAEDOIEZRE. KEROHR I 51
9. EBRoBHEMRIHRBEIFEEZA 5, . vV
TIWRAIASRAETNVF ZI 45 ZOMPEREE
by MERES, WEMEP. 254 7 2ED, #Hll
TEREV ORI RILED 5, W OEETHE
LTHAERBRRESDETREL TRV, T8bb,
ARl ORIESREOHFHTIE Y € v ¥ — D =IRoillE
RIS DHERNDOHEEZTITS WEF R 5,

REEBRNRL 2N 6 OLHEMOT TR, » e
FOmONEN LR TH 5, T ZIKICHIE

— 174 —



BeDORESE N 7 » NOFEMA . LTk 59, BEHE

TERE L T, BmESREHPT VY EE
Zohb,
HWIEATED X3, vV F R4 53 2DBE, vV

TIWAEA FRAEHRTH L ~1oumiEL &7 -
oo TR, 2945 RERIET BBIT, < VF R
I4 5 2EMRT 558254 5 2RO B EERE DKL
tmDIE o> X Ao n, HlETDO R Y4 5 2]
DEAEHITRI0D X D BEVEWEA U kiR &
EAZOND, - Ty YUt rv sy —D=KTHlEED
%é\v4ﬁmx—bwﬁ—ﬁ—@ﬁﬁﬂ*w6ﬂ
ZREICETIVFZAIA S APEIHES TV ES
5o

(b) =1 BE D 1)
K10 <IVFRIYA45RAEDER

BHA T B S € v & —
€D
4. FL&o

Mty — ST T B =TI RE O TR

TEARRIE I B T 2 A HED STl 21TV, IROFER %

15720

() vyvIrwvzrs4 5 2AEDEG. BEMEEE1
um, MEERFET15uem. HAZERZEZ25umiE

FEDORNEMAIEET D 5,

2 =NVFRIA T ZAEDEE. KIEEHDIL S-S
EWERT, AP ST ~15emEEREAL
55,

(3) AlElDMIESRMOHEHPH TR, MIELE. WELL
B A YA 725, WEREDORNRFED 51
MEMED 72 & 0 BAHE» S DEERNTH - 12,
AR TR © N 7R L % 5 1R O BT R 2% fri (s

FICIEA L st M SO BN s I LT T

EN RN

SiEE
ARICBWTEHEELYSZ2HW ., EFE
CDTHFFE R R R I EGH L £ 9

EE 3k
1) REEFEXU - T =ollliErz e R =7
L — MHIEIC BT 5 A D> SBEHIT O W T Hik

WL TERAN AT SRS 5 2 5. (2009)

2) BIEEM : [ k&S — Y22 =00l
TENC B 5 AFE» SFEHIC OV TERTR) ) i
B TR TR 5 3 5. (2010)

3) JkH ¥F T APIERGT L] HRHEOE,
(2000)

— 175 —



FHER AR SERT SRR % 45 (201D

CEis)

=RITHIER I B 1T ASNHZ H W 72 AFE D S 2RI D> W T

Rt Bl 5

AEITR5L*

REEFEX

Measurement uncertainty evaluation by signal-to-noise ratio method using CMM

Wataru Yanagihara,Takahiro Kitagawa and Hirohumi Oosawa

It was tried to evaluate measurement uncertainty by signal-to-noise ratio using CMM (Coordinate

Measuring Machine). As a result, it has been cleared that measurement uncertainty is evaluable in

manufacturing stage without the calibration value, because is evaluable even when there is no calibra-

tion value.This method is easier than the conventional method, and it is possible to evaluate uncer-

tainty from the accumulated routine data by this method.Moreover, the main factor of uncertainty is

cleared by evaluating signal-to-noise ratio of each error factor.
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Correction Method to Thermal Deformation of Machine Tool by “T-method” (1st report)

Hirofumi Ohsawa,Tatsuya Harikou and Takahiro Kitagawa

The machine tool is transformed because of the ambient surrounding and generation of heat of the

machine. And, it depraves the processing accuracy. The distance of the spindle was forecast from the

temperature in monitored each part of a machine by using T method this time. And,the correction

simulation was done from the predictive value.
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Improvement of Electrospinning Device by Unified Structured Inventive Thinking Method

Tatsuya Harikou, Hirohumi Oosawa, Takahiro Kitagawa

Recently, an electrospinning technique attracts researchers’ attention in nanomaterial science, which

is one of the best ways to make nanofiber. But the technique has many problems for mass production,

that is, deposition of polymer material at the point of needle, decrease of spinning efficiency through

unwilling corona discharge, and so on.

The problems of electrospinning were analyzed and solved by using Unified Structured Inventive

Thinking (USIT) in this paper.
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Anodic Oxidation Treatment of Aluminium Alloys Die-casting for Industrial Production

Tako Shinya and Yoshioka Masayuki

Almost all of the aluminium alloy parts for automobiles and motorcycles are fabricated by
Aluminium die-casting of ADCI12. ADC12 shows excellent properties of lightweight, recycling and
productivity. Some of them are treated with anodic oxidation to improve the properties of corrosion
resistance, hardness and toughness. But it is difficult to thicken and even the film of anodic oxidation
treatment for ADC12 with rich Si and Cu on the surface. We have already found the better conditions
of anodic oxidation process for thickness and evenness in laboratory. And then we try to apply the

conditions to production at the actual plant. As a result, we could make the film of anodic oxidation

treatment is thick and even at the test pieces.
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Anisotropy of Mechanical Properties in Cold Rolled Ti-20V-3.5Al-1Sn Alloy Sheet

Keisuke Kikuchi, Yoshinori Itoh, Toshiaki Uematsu and Gen Katano

Titanium and Titanium alloy are applied to various industrial products, such as aircrafts, chemical
plants, medical equipments etc. because of their high strength, superior corrosion resistance, heat resis-
tance and biocompatibility. Among the titanium alloy, beta-titanium alloy (/3-Ti) sheets with a crystal-
lographic structure of body-centered cubic lattice (bcc) are widely used for cold forming such as
pressing and rolling. However, it is known that the mechanical properties of S-Ti is different depend-
ing on the sampling direction of the specimen relative to the rolling direction.

In this study, we examined mechanical properties of B-Ti alloy (Ti-20V-3.5Al1-1Sn) for the sam-
pling direction of the specimen (parallel or perpendicular to the rolling), and for the condition of age-
hardening heat treatment.

After age-hardening heat treatment, the tensile strength, 0.2% proof stress and n value were signifi-
cantly improved, although elongation was drastically reduced. Moreover, anisotropy of the tensile
strength, 0.2% proof strength and elongation had a tendency toward stronger, and that of Young's

modulus and flexural modulus were weaker after age-hardening heat treatment.
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Visualization of residual stress in opaque plastics
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Construction of Automatic Closing Gate for Corral Trap to Capture Cervus Nippon (nd report)
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