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Evaluation of cast 359 aluminum alloy reinforced with SiC particles
produced by thixocasting process

Shigeru Iwasawa, Hiromitsu Suzuki, Naoko Kanno,

Yoshinori Kamikubo, Masashi Takahashi and Yasuo Sugiura

Thixocasting process offers excellent features with high quality and light weight of aluminum

casting parts.

In this study, we produced 359 aluminum based cast alloys reinforced with SiC parti-

cles produced by thixocasting process. The macro-and micro structures and wear properties of each

composite castings were investigated. Each composite cast alloys consist of homogeneous dispersed

SiC particles in eutectic region, & -Al and eutectic phase. The size of SiC particles are about 10

©#m~30 £ m. Wear test results, SiC composite cast alloys indicate less wear loss than ADCI12 die cast

alloy and hypereutectic Al-Si alloy specimens.
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Study on Anodic Oxidation Treatment of Aluminium Alloy Casting With Dyeing
(3rd report)

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

Tetsuhiro Watano and Tokihiro Hikida

Aluminium alloy casting 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 them to make the film of anodic oxidation treatment
more beautiful because there are a lot of Si particles and Cu on the surface of them. 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 and electrolysis condition of anodic oxidation treatment suitable

for the anodic oxidation treatment of them. As a result, the film of anodic oxidation treatment will

be more beautiful.
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Study on Anodic Oxidation Treatment of Aluminium Alloy Casting with Dyeing
(4th report)

—Color Assessment of Anodic Oxidation Coatings with Dyeing —

Tokihiro Hikida and Tetsuhiro Watano

Removal of alloying elements such as silicon and CuAl, from aluminium alloy casting surfaces
is necessary to improve their outer appearance after anodic oxidation treatment. In our previous study,
we conducted the color and specular gloss measurements of the anodic oxide film after heat treatment,
boehmite treatment and double-anodizing treatment, respectively. In this report, we conducted the color
assessment of colored anodized aluminium alloy casting wheel disks for automotive vehicles compared
with our conventional pre-treatment. Consequently, we indicated that combination of heat treatment at
450°C for 8h and boehmite treatment at 90°C for 30min is the most suitable conditions for aluminium

alloy castings investigated in this work.
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Characteristics of transparent ABS resin

Ayano Inaba and Katsuhiro Tamura

Transparent ABS resin has been extensively used as a material combine transparency and
strength comparable to ABS resin. Although there is a variety of grades on the market, that makes
it difficult for manufacturers to acquire enough knowledge of each properties and choose appropriate
grades for their products. Then to gain better understanding of transparent ABS grades on the market,
we try to analysis of main component composition ratio with infrared spectroscopic analysis.

As a result, it was found that component composition ratio is irregular and grades are classified
in term of each standard defined by the maker.
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Evaluation of Environmentally Friendly Lubricant for Aluminum Cold Forging (2nd report)

Yoshihiro Sagisaka, Itaru Ishibashi, Toshinari Nakakura,

Tamotsu Nakamura, Kunio Hayakawa and FEiji Sasaoka

The applications of cold forged aluminum parts have been increasing because of the needs for

weight reduction. Although the aluminum fluoride coating is a popular lubricant for aluminum cold

forging, it has high environmental risks and needs much expense. It is required to replace the alumi-

num fluoride coating with environmentally friendly lubricants. The authors evaluated the lubrication

performance of a double-layer-type environmentally friendly Iubricant for aluminum alloy. The lubrica-

tion properties were varied by the materials coated by the lubricant films. Although the performance

of double-layer-type lubricant was insufficient for forgings accompanied by excessive surface expan-

sion, it was enough for usual forgings.
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Stabilization of the wireless data transmission in factory and broadening of system

Kazuhiro Hasegawa, Bungo Kamiya, Masahiro Koyanagi,

Shintaro Hirasawa and Shinya Moriguchi

In the water supply remote monitoring system developed last year, the bit omission of radio
frequency data was checked rarely. Since the system is under operation in a factory, it needs to improve
immediately. Then, for the purpose of making bit omission into zero, we worked on the factor and
measure and tackled improvement of the system towards stabilization of wireless data transmission.

Furthermore, aiming at broadening of a system, we developed the relay device etc. which work
by the independent type electric power system using a solar cell. By using this device, the system
management in the difficult outdoors of electric supply or network connection becomes possible, and
it can expect the deployment to various systems.

As a result of carrying out system operation for more than nine months by the improved sys-
tem, the bit omission of radio frequency data is not seen. Moreover, the developed relay device is

also carrying out system operation favorably outdoors by the independent type power supply.
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BRI = 7
Research of relationship between fatigue and weekly and/or circadian rhythm of
Autonomic nervous system.

Yoshio Okada and Kiyoshi Miura

Using a wearable electrocardiograph with three accelerometers which we developed,
Electrocardiograms (ECGs) of subjects were measured for analysis of a short term and long term
change of autonomous nerve activity in daily life. An electrocardiogram and acceleration data of each
subjects were measured, and time series data of an autonomous nerve activity (ANS) index were ana-

lyzed with heart rate variability (HRV) power spectrum analysis continuously. Using these indexes, the

relationship of long term ANS changes and fatigue were researched.
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Effluvium Aroma Analysis of Tea Leaves

Yoshiaki Kitsukawa, Takaya Watase , Tamotsu Yugami,
Chie Ueno, Kazuo Mochizuki, Yoshio Okada,

Kiyoshi Miura, Tsuyoshi Katsuno, Hirofumi Suganuma,

Tsutomu Shibata, Tomohisa

Hirano and Masashi Ito.

We are developing the equipment which evaluates by aroma sensor in a moments, it depended

on craftsman's feeling or experience until now. We analyzed about change of the fragrance enhanced

from tea leaves by Gas Chromatograph Mass Spectrometer (GC-MS) to know the relationship of a

sensor response. The result of an examination, we know the difference was looked at by change of

fragrance on still standing by the difference temperature. We would like to examine the result of GC-

MS and the relationship of a sensor response to use for development of equipment.
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The characteristic and product development of venison from Izu “lzushika”

Chie Ueno, Takaya Watase, Yoshiaki Kitsukawa,

Kazuo Mochizuki and Tetsuya Tatara

In the Izu region, the damage to the crops by deers is continuing getting worse. In order to

use the captured deer effectively, the Izu city office founded the meat processing facility. In order that

the meat processing center may raise the quality of meat, They adopted the process in which low

temperature is ripened, and the process of quick-freezing. We evaluated the characteristics of the meat,

and tackled development of Izushika meat processed goods.
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Development of High Durability Wood by Nature Technology of Tree

Mitsuaki Suzuki, Atsushi Akahori, Yoshihiko Sano,
Satoshi Sakuragawa, Jun Watai and Kiyohiko Ikeda

“Penetration of liquid into wood using sap flow” has been developing. This method is “the
4000 (PEG4000),
didecyldimethylammonium chloride (DDAC) and patent blue (as a dye) for dimensional stabilization

wood without bark is dipping in the liquid with polyethylene glycol
and biological resistance”. The liquid can penetrate the wood until two meters tall for 25 days. In ad-
dition, woods were penetrated by three types liquid with different concentration (5%,10% and 15%)

of PEG4000 and 5% DDAC. As a result, dimensional stabilization of the woods had high perform-

ance when the woods were penetrated by the liquid with 10% or 15% of PEG 4000.
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Research on high precision of the evaluation for design and construction of
wooden goods (2nd report)

—Study on CAE applications of the evaluation for chair design—

Yoshihiko Sano, Atsushi Akahori, Kenichi Fukaya

and Yoshiyuki Nagatsu

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

Engineering) was effective in the evaluation of wooden stool structure. It can be estimated the max

strength of the structure by the strain energy as index, rather than modulus of rigidity. And it was

found, referring to the max stress of tensile direction around the area of concentrated stress by CAE,

it can be estimated the result of pass-fail in the standardized strength test.
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Development of the nondestructive inspection system for wooden goods (2nd report)

—Using Acoustic grading method to durable evaluation of the wooden chair—

Atsushi Akahori, Yoshihiko Sano and Kenichi Fukaya

We tried using the transverse vibration method for wooden chair made by the beech with tenon

bonding. The tap tones were analyzed by the FFT (Fast Fourier Transformation) Spectrum Analyzer

to identify the resonance frequency. As a result, when the bonding were losed, a peak position of the

power spectrum moved to the low frequency side, and when the destruction was recognized with eyes,

new peaks appeared.
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Evaluation of High Functionality Coat Fabricated by Laser Sintering Method

Hiromitsu Suzuki, Naoko Kanno and Shigeru Iwasawa

1. FUSHIC

HEjE OB R, MBEWE, L2MEOBSD oM
Blota, S sEA TS, ZD0, Sk
FHB D 7 L 2 ERID9 TV 3 54 5 R~ &Hls &
E ORI E L T U0 My W EERERE
15 EDOEWHEMRE. BEREME S Z RS TV B, F
fon @TUBHR O BN RIS 5 EAEEOK T I
SHMRB o, B TOMBERNREEh TV,
BETbhTOE A4 vy —Z2HHLIcL —¥ -1tk
BT, BRI R T 4 v RN T4 3 45
MH O WEEDSE AR O (0 #r 7o 1B RENE 2 A
HFaZE, 747 —DBALTBVED BIENDORN
WEIWECTH 5, T THREMENE L TRARME %
9 22 LT, EROMEZERICHAGDE 5
T ENTE, SR EREA AT LT Wik RE
MR OKIRATER T 5 & &M AMEL 15 5,
AR T Ak ERREVEME O 2 B O
KMEZFGR LT, SVRYAGL —F =1tk D&
HRER B 2 EBL L. T DRl 21T - 720

2. EBAE

2. 1 ##

ARHE L EAMITS45CHE (20X 20X t10[mm]\
EOBRMEH BB & LTCoaeTH B AT
74 rNo. 6 B L OBREMHMEE L TWC-12Co % {#

(@ 1:0 (b) 2 :1 (c)
X1

1

MUt 720 KEMENZZ 75 4 +No. 6 & WC-
12ConftaREEEL T 1 00 2 01, 1 : 1,
110200 1&LAEEREL. BMERmC
10X 10mm D gk ic D 72 » TSIV ZAYAG L —  —
XD BEE S5 & THRIRDIEKZIT- 700 M1
B OB EZ RS, AR THB AT T4 b
No. 6 DEIEGNEZ VIZERBILRDSH D IFSHT
HBEDBDLD D,

2. 2 FH@EAE

PEBl s N sl h IR Uil L. Bl 1< o iA
H MKFERB LA Y E Y F X=X+ Z(EH
U CESImpES L 7otk RifiA&Ta—7 4 v 7 L,
ERBE M SEM;MEANA 727 /0 v—
ZEL S-3700) B & T RV F — 4B XFR A
& (EDX;S 3 S EMAX ENERGY EX-
350) TSEMMBIE B L UTLHENT&21T - 7o T DR
MO ZTT - 72[mEEhas Ly Btz -1 5 —
W (b %k~ » —v) Tz v F v L, B
GBS (4 Yo O TERE PMG3) T
WIH AL RRER R 21T > 7o E 7oy BUNEERERT (0P 4
s MVK-E) %M L <. R o e
ZHE Lo

3. HBRER
X 2 iIc W O SEMBEHEB L ULk~ v BV

1 d 1:2 e 0:1
HENE (X554 FNo.6 : WC-12Co)

DRI ANIE S5 3T 37 3 e



FRER T3NS AT TR 55 (2012)

(a) SEM{&

[/ —1+1

(b) TERTvEVITE

K2 X554 FNo.6ICkBREiE

7 OFEREIRT . EM & IO T a3 R AE
LETHENELE L. T TR & Fbf
B aEZNZTIRLTWS, COTENL, KIED
TERRFICEM DS AR L . UENTE 5 2 & THEM
LREDFEEEDR EASRFCE 5, K324 4 —
WCEMEZ T v F v 7 L Wit 5 E 2R,
BEkNTHB AT 74 FNo. 6 DEIGHZWIZE
REaDDIOVEENTER S LTV 5 2 Enbir b,
Febt & Bl & DIRFRLTHIT 3 W TRGE BT X 5 E
DRAFRDZALIN A SN B, BGZEE13100~200 £ m
FRETH D, i, KEITIZEBZSHEIED 0D &
BNz 2W{PWCHhsL—F =itk bRELKC
ORCOcL B ERDONERS KA LNE, KA
NIZWC-12CoBME L KB IC>NEZ TV D, K
ATHEREEER RS IR 2 7R g, v IMEEERUER O SRS
. BRER DS IR ER 13 2.942N FEAAER120.9807N &
Ly DD PMETH 5, WINOKIR S EM T
NTHE S, WCERMLAASDIEE Yy 7 — X
100028 A TB8 0, WC-12CoDRMENZ
W EBENE L K-> TWb, F7o. HENEL K
LIEEZXHEPFELLT VI Ebh B,

4. £&0
BRRIERA kL E U TR AR 24 5 2 & T,
GRB ICHEEEM R 2RI TEL. 74 v — R
T35 EDPWNEBESVEEDOREEZZKTE 5 C
LR T &t £, BIREEM ORI, R
@Mk E . BEEREW I BN S, [H
@Mﬂ%@mbf%mA$m5f&ﬁ@ﬁﬁ PERE
ZALT B, BUIBMTISGHOREET S &
T (S H® Ltéiéimfiﬁ%%ﬁ/bﬂzﬁég
LOERETH B EBbN b, S, FEEROIGHFE
ZRE U f B R 0% E B & OEERERER 7S & D FF

PEEEMICE D A TV FETH 5,
AT IZ. 77 7 33— Fh SIkFEE S
MREELTEBLIZBDTDH 5,

1523

(@ 1:0 b) 2 :1
© 1 :1 d 1:2
() 0:1

K3 KmEHEE (X754 FNo.6 : WC-12Co)

4 WEAEER



TR
[/ —+1

HRA vV — & 3%l B O B

TEEERR R

(E

Development of the cat litter using the natural pigment
having the both effect of offensive odor removal and indicator

Akira Ito
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Mechanical Simulation for Deformation of Mattress and Assessment of Their Accuracy

Takashi Funai, Takaaki Suzuki, Sakiko Nakamura

Hideo Yokota, Yasumasa Hakamata and Fumiaki Maegjima
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Prediction of Thermal Deformation of High Speed Ball Bearing-Spindle using
Heat Transmission Simulation
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Development of Aspiration Detection Device

Tadashi Nagasawa, Takashi Shigematsu and Hiroshi Maeda
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Study on prediction models for absorption coefficient of porous media

— Prediction of normal incidence absorption coefficient of a layered material with the melt-blown nonwoven—

Naoki Kino, Nobuhiro Ohba and Kazunori Tsujioka
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Evaluation of tea fragrance with semiconductor odor sensor
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Green tea manufacturing examination with Miniature CTC cutting units

Takaya Watase, Yoshiaki Kitsukawa, Kiyofumi Inaba

and Yumiko Kaneko
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Aroma compounds in White leaf Tea

Takaya Watase, Chie Ueno, Yoshiaki Kitsukawa
and Takeshi Ishii
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Development of nursing food with jelly that keeps shape of meat

Takaya Watase, Kazuo Mochizuki, Chie Ueno,

Yoshiaki Kitsukawa, Mitsuhisa Aono and Kazuyo Shinoda
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Development of desulfurization technology of waste plaster board
using waste plastics under low-temperature

— Examination of desulfurization reaction conditions—

Akane Yuki, Susumu Sakai, Naoto Sugiyama

and Kazuhiro Matsushita
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Development of "Motor-function recovery tools and rehabilitation tools"

—Turn to commercialization of "the life auxiliary implement (Q series)"
which touched and uses pleasant silicon rubber—

Tetsuya Tatara, Takeshi Komatsu, Kenichi Kamoshita
and Toshiaki Suzuki
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Development of the position retainer for bathing

Takeshi Komatsu, Tsuyoshi Yi Yoto, Tetsuya Tatara,

Tsutomu Kamei, Hiroaki Maejima, Fumiaki Maejima

and Sadanori Akiyama
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Manufacture of Fuel Pellets using Coffee Grounds as Raw Material

Satoshi Sakuragawa, Rie Yamashita, Keisuke Kikuchi

and Akira lkegaya
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Characteristics of regional biomass and its use

—Logging residue, citrus pomace, coffee grounds and tea grounds—
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Study on Carbonization of Coffee Grounds

Keisuke Kikuchi, Rie Yamashita, Satoshi Sakuragawa,

Yutaka Katayama and Yukie Saito
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Evaluation of Environmentally Friendly Lubricants for Cold Forging

Yoshihiro Sagisaka, Itaru Ishibashi, Tamotsu Nakamura,

Masahiro Sekizawa, Yuh Sumioka, and Masahiro Kawano
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Evaluation of Environmentally Friendly Lubricant for Aluminium
Alloy Cold Forging

Yoshihiro Sagisaka, Itaru Ishibashi, Tamotsu Nakamura,

Eiji Sasaoka and Kunio Hayakawa
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Effects of Surface Roughness on Lubrication Performance of
Environmentally Friendly Lubricant for Aluminum Alloy Cold Forging
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Forming Properties of Laser Peen Forming

Thin-Sheet-Metal Bending by Laser Peen Forming with Femtosecond Laser II

Yoshihiro Sagisaka, Masayoshi Kamiya, Minoru Matsuda
and Yukihiro Ohta
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Attempt of new food style "Settlement paste food" development for severely
retarded children (person)

Kyoko Fukawa, Takayasu Suzuki, Tetsukazu Murakami,

Kazue Asano, Shinji Yamakura and Takaya Watase

HAE LA EERE TR 6 8% 25, 191-197, 2011

WE NREREAMK T L AR LSEER 8 (I,
HER () LT, =2 bEERMtL T
fehis BRRR, PESERGE . K&+, FARERNC X 248
BF - TiMi L CEfER, chEcigftl T
foX— 2 P AT L, FOBIDERTH 5 &f
Wrandyr —2E2BdDI, FORDEEN () ©
HARB TEEORE b, FikciBEED

BARDPMETH S EEL, [FLFD -2 A
DORHFSICH D AT, BIEEEDOFEET i1ch -
TaEXPT s, RicH, B &0, kb sd
BEE LI, BREGOUEIC - 1t AFED 2 H
HE L, BFRLI TEEFEO = ME] ZFE
WG ICEBICiRHE L. BOEINERT 5 & D
—U A0 A 72D THET B,



TR
€229

R H 7 = A 1T X 2 PO DR E O DIEPIER # 1 K0T 9 5%

AR TS e KB IE

Effects of Mouth Wash with Hot Caffeine Solution on the Oral Microbiota in
Healthy Subjects

Katumasa OOKAWA
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Development of the new fermented beverage using bean jelly.
Satoshi Katsuyama, Shogo Amano, Kenji Iwahara
and Takuya Yokoi.
Toraya confectionary Co., Ltd (Toraya) manufactures bean jelly which is called “yokan” in

Japanese. In the filling process for manufacturing of yokan, non-marketable (hamono) product which
is commonly called “hamono yokan” is unavoidable. Most of them have been effectively recycled to
the compost or animal foods. However, Toraya has a demand to develop novel product with high
added value from hamono yokan. The present study is focused on utilization of high quality refined
sugar contained in hamono yokan over 60%. The sugar can be used as excellent materials for brewing
novel alcohol beverages by fermentation with yeasts frequently used in brewing. The feature of the
beverage was set to have fruity flavor, fine taste, smooth taste, and approximately 10% alcohol from
a result of preliminary examinations. Among several yeast tested, the yeasts for wine brewing brought
fruity flavor and fine taste. It was estimated that two months was needed to obtain 10% alcohol.
However, long brewing period generally causes product with off flavor and bad taste mainly by the
death of yeast. To avoid the problem, the fermentation period was shortened to 10 days by pretreat-
ment with saccharification enzymes. The smooth taste was achieved by removing insoluble yokan-
derived ingredients by filtration.
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Development of monitoring device of amount of oxygen remaining in tank

Masakazu Honda

According to the Medical Safety Information report of the Japan Council for Quality Health
Care, a serious medical accidents (failure to check oxygen remaining) which affecting the respiratory
condition of the patient have been reported Six cases in the last few years. In many hospitals, al-
though nurses are careful and prevent accidents by confirming the amount of oxygen remaining by the
oxygen regulator, development of a Fail-safe device which checks oxygen remaining automatically and
informs the danger when it lower is required by them. In this study, as the Fail-safe device which can
be built without remodeling, we developed a user input type monitoring device of the amount of oxy-

gen remaining in the tank.
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Efficient Single-chain antibody production using Microorganisms (4th report)

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

Keita Murofushi, Masayuki Matsuno and Toshiya Ohta
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Efficient Single-chain Antibody Production Using Microorganisms (5th report)

—Production and purification of influenza virus nucleoprotein in Escherichia. coli—

Masayuki Matsuno, Keita Murofushi and Toshiya Ohta
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Efficient Single-chain antibody production using Microorganisms (6th report)

—Screenig of anti - influenza virus scFvs by Biopanning —

Toshiya Ohta, Masayuki Matsuno and Keita Murofushi
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Design and Testing of a Robotic System Prototype for Low-Cost Automation

Kenji Mochizuki, Shu lino, Masakazu Honda
and Chikayo lizuka
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Thb, WHEAPRET 2 EToRy b OHEEE
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Development of Advanced Coating Techniques for Molding

—Fine Micro Plate Forming Development of Coating Techniques for Plastic Elastmer Forming Mold —

Makoto Takagi, Shogo Tanaka and Tsuyoshi Mano

It is well known that anti-stick coating composed of Poly-Tetra-Fluoro-Etylene (PTFE cf:

TEFLON), but PTFE is weak for scratching and heating. So, we developed the advanced coating thin

films consisted of fluoro-arkyle-silane mono-molecule-layer, combined on metal nitride (cf. TiN,

TiAIN, CrN, etc.)

layer as thickness about 5 micrometers. The new coatings used for plastic elastmer

forming mold is maintained over three times than that of PTFE.
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Development of Highly-Durable Coating Techniques for Casting Die

Shogo Tanaka, Makoto Takagi, Tsuyoshi Mano,

Chikara Sugihira, Satoru Hiramatsu, Yusuke Uematsu,

Hirohisa Endo, Kazuo Yasui and Takayoshi Tanaka

In order to reduce the cost of repairing or replacing the mold, a method of extending the life

of the casting dies is strongly required. In this study, microstructure-controlled PVD coating techniques

to improve the durability of aluminum die-casting molds were developed. The practical performance

of the developed coating was evaluated using a coated die component intended for use in an alumi-

num die-casting machine. The result shows that CrN or TiAIN multilayer coating can improve the re-

sistant to erosion of die components.
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Discussion of New Evaluation Method on Recycled Paper's Quality (3rd report)
—On the variation of inter- and/or intra-fibrous bonding state with recycling —

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
recycling is more important than the balance in order to maintain the reliability of paper production.
To evaluate the deterioration degree, we should understand what factor is the most important. In pre-
vious work, the principal component analysis of near-infrared (NIR) spectra for hardwood bleached
kraft pulp (LBKP) has revealed the linear relationships between recycled times and score as well as
between tensile strength and score. In this report, this analytical technique was further developed and
applied to not only LBKP but also softwood bleached kraft pulp (NBKP), which has lead us the
speculation that the deterioration is closely connected with non-bonded water. Consequently, we for-
mulated a hypothesis on the deterioration mechanism, and proposed a simple method for the evalua-
tion of deterioration degree based on the determination of moisture content.
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Improvement of Aptitude to Paper Recycling of Hot-melt Adhesive for Binding

—Investigation of the relationship between physical properties of hot-melt
adhesives and aptitude to paper recycling—

Masato Saito and Hiroyuki Fukasawa

We investigated the relationship between physical properties of hot-melt adhesives and aptitude

to paper recycling, aiming to suggest of the product design guidance for the hot-melt adhesives which

balanced paper recyclability with adhesive performance. As a result, we understood that the main point

to produce hot-melt adhesives for paper recycling more was cold resistance, hardness and stretch at

break in 30 degrees Celsius.
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Improvement on paper strength of recycled paper

Hiroyuki Fukasawa, Chika Kawabe and Masato Saito

It is well known that the strength of recycled paper is inferior to the one of paper made with

fresh pulp. Improvement on the strength of recycled paper is very important to achieve a reduction

in costs for making recycled paper and to find a new market for products. We examined some meth-

ods of soaking the recycled pulp in sodium hypochlorite aqueous solution in the process of turning

waste paper into recycled paper. As a result, it was found that the strength of recycled paper was in-

creased to soak the recycled pulp in sodium hypochlorite aqueous solution under the condition of pH

10 or above.
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Research for the quality of toilet paper produced by manufactures in Shizuoka

Shinichi Tsutsumi, Hiroyuki Fukasawa, Shigeo Muramatsu,
Masato Saito, Chika Kawabe and Yohko Mesaki

70 kinds of toilet tissue papers produced by the manufactures in Shizuoka, outside of Shizuoka
and outside of Japan were collected. The products made in Shizuoka, outside of Shizuoka and outside
of Japan are respectively 44, 11, and 15.And the 15 kinds of physical properties were measured, such
as ISO brightness, softness, and residue no ignition. In this paper for example we revealed toilet tissue

papers in Japan could be a single fiber easier than that foreigner. But we can't conclude because the

kinds of collected toilet tissue papers were not enough. Further research will be done.
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EER S8 e |[HEHBJS|[FEChPTE] ES [ISOBEE| K%

g/m kPa s(#) mm % %
EHNS(R) 21(19) 18.5 104 25 1.52 76.00 2.6
BRHRW=(R) 35(25) 16.8 84 23 1.81 75.95 3.0
KFSV) 4(4) 21.1 80 19 1.72 87.10 0.33
B4 S(R) 2(2) 17.8 88 39 1.63 73.25 2.7
B4 S(V) 2(1) 17.3 152 29 0.86 88.55 0.20
B 5HW(R) 4(2) 17.6 53 17 1.62 74.55 0.80
B 4W(V) 2(1) 16.8 52 69 1.60 87.85 0.24
E4S(R) 4(4) 18.4 121 25 2.10 74.85 3.2
E4S(V) 1(0) 33.2 152 546 5.15 - 0.42
E5HW V) 14(10) 175 89 228 2.20 84.30 0.59
E4T (V) 9(7) 15.3 82 148 1.31 88.35 0.26
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L MU ] MMD T SMD___[ILl—7%
ELe R I 1 = = e = = =
mN/100mm [ mN/100mm %
BRNS(R) 21| 394 4571 0.391 | 0.416 | 00167 | 0.0182 | 3.263| 3.469 12.2
B RW= (R) 17| 717 98.3 | 0.378 | 0.407| 0.0132 | 0.0140| 3532 | 3.769 14.8
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B4 S(R) 2 395 4261|0359 | 0.387 | 0.0141 ] 00171 [ 2907 | 2863 12.3
B S (V) 2| 272 30.1 | 0.374 | 0.361 [ 0.0090 | 0.0093 | 1.811| 2.108 7.3
B 5 W(R) 2| 408 63.3| 0.353 | 0.376 | 0.0107 [ 0.0131 | 3.414| 3.217 23.8
B W) 1| 459 64.2 | 0.451 | 0.467 [ 0.0087 | 0.0092 | 2.763| 2.910 29.9
E4+S(R) 4 435 56.6 | 0.374 | 0.405 | 0.0154 | 0.0185| 2.885| 3.233 12.2
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E45T(V) 3] 924] 145.3]0.240| 0.226 | 0.0081 | 0.0089 | 3.037 | 3.076 14.2
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g/m| kPa S mm % mN/100mm | mN/100mm % %
ARFS(V) 233| 72| 25| 231|86.15| 37.8| 430/ 0.36|0.338 [0.248 [0.0113 [0.0086 |2.473 |2.759 | 18.1
BAFESV) | : 202 | 64| 16| 148 8850 253 4747 030 |0.256 0.248 [0.0193 |0.0160 [3.784 |4.166 | 20.0
ckFESV) | 21.0| 107 | 16| 1.76°| 8955 [ 495 | 393 0.32'[0.250 |0.243 [0.0085 |0.0129 | 2.134 [2:215 [ 12.2
DAFESV) 197 76| 17] 134 | 8415| 288 4156|033 70.225 |0.222 [0.0102 |0.0129 |2.736 |3.005 | 17.8
DRAS®R) | 1821 89 18] 219|7695] 555 516] 089 102760315 00166 [00183 [3.595 [3.476 | 124,
QB S(R) 174 87| 60| 106] 6955| 235| 336| 45[0.441]0.459 |0.0115]0.0160[2.219 [2.249 | 12.3
QBESS(V) 169 | 142| 21]0.732] 8855 278| 27.4]0.22/0.272|0.234 |0.0090 {0.0086 [1.561 |1.843 | 5.9
(@ERNS(V) |7 17.7] 1627| 36 0.989 [#87.20] 266 | 32.9 | 0.18 [0.477 |0.488 [ 0.0089 |0.0100 | 2.062 |2.373| 8.8
G®ESW(R) 180| 64| 20| 1.62]|%7260] 442| 548 1.0[0.294 |0.329 |0.0101 |0.0131 [3.210 [2.961 | 16.7
.................. 75| 83| asf vesy7ssol | joesl 1 L |l .| .
®ENW(R) 172 47| 17| 148 |%7080| 374 71.70.71 |0.412 |0.422 [0.0113 [0.0131[3.619 |[3.473 | 30.9
178 47| 16| 1.74] 75.60 0.78
@ESW(V) 170 52| 75| 1.60 %8200 459 | 64.2]0.26 [0.451 |0.467 |0.0087 |0.0092 |2.763 [2.910 | 29.9
16.7| 52| 64| 1.60]| 87.85 0.23
JS5C)S(R) | 183 96| 18| 251 | 7730 364 | 69.0| 1.4]0.315(0.329 |0.0150 |0.0178 |3.130 |3.737 | 20.0

752 )LS(R) 110| 43 )

Z M S(V) 332 | 152| 546 | 5.15 |%84.65| 2345 | 212.8 | 0.42 [0.333 [0.248 |0.0135 [0.0137 |5.882 [4.739 | 5.0

ZWV) 172 85| 17| 244] 8125 649| 1265 0.63 [0.280 |0.402 |0.0106 |0.0116 [3.731 [3.076 | 20.9
170 79| 24| 1.70] 79.95 0.71

KEWNY) [ 244 | 87| 72571 3.05[ 8775 140.8 | 200.1 | 0.30 [0.147 |0.129 [ 0.0069 |0.0061 |3.623 |2.792 | 16.0
243 | 96| 483| 3.10[ 87.90 0.26

AFEwWN) | 184 | 99| 13| 2777|8395 730 1042 0.40 |0.165 |0.200 [0.0100 [0.0127 |2.915 |3.103 | 146
172 87| 11| 261 8465 0.39

552wy | 192 | 115 14| 187 8820 | 1040 | 1485 | 0.49 [0.185 |0.214 [0.0116 [0.0118 |5.542 |3.680 | 0.6

.................. 161 ] 103 16) 22518650 | foerf | | | L. _.l. _.|..
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5SS uw vy | 152 | 78| 59 166 [#83.15 558 9856 | 0.56 |0.211 |0.208 |0.0083 [0.0111 |2.712 |2:453 | 20.8
15.1 77| 60| 1.80 |%88.35 0.58

[5SSwv) [ 153 99| 110 2318270 555 | 978 | 1.4 [0.215 0220 [0.0123 [0.0110]3.435 |4.295 | 182
143 | 82|400>| 1.43] 80.10 0.56
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160| 97| 30| 094] 89.25 0.29

.................. 154] 80| 29) 1o7sons| | fozsf | | 1. |.__.l.. .|..

FETV) 141 76 [400>| 1.07| 88.15| 84.8| 124.4| 0.22 [0.244 [0.173 | 0.0092 |0.0081 [2.626 [2.821 | 16.8
15.1 76 [400>| 1.13| 87.75 0.20
150 | 86 [400>| 1.13] 88.00 0.21

EEETV) | 156 | 75| 8| 195 #81.15[ 1329 191.1 ] 0.27 [0.167 [0.197 [0.0068 |0.0088 |3.836 |3.779 | 125
157 79| 10| 1.78 |%79.65 0.27
153 78 7] 170] 87.20 0.27
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Development of Sensor-Sheet Device for Detecting a Slight Movement
of Human Body on Bed for Intensive Care Home

Hiroshi Nakayama, Yusuke Suzuki, Yoshikuni Sugimoto,

Nobuaki Kobayashi, Takanori Hitokoto, Kimio Iwazaki,

Toshihiro Fukushima and Yoshiyuki Suzuki

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

gated for intensive care home. The results are summarized as follows;

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

slight movement of the body. The sensor-sheet placed under various mattresses was able

to detect breathing and heart beat without physical restraint.

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

fabricated.

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

breathing and heart beat of elderly persons without physical restraint for five months.

1. IFLBIC

HARHA—/ DSttt cd b NEEE
g% T ld. FA RO SO S AFTE ORI, 2
R NELOREBRE TS EIERRFELBH ., &
BETEINELOBIT L85 v RSN L
BEEEZOND, AT, N#fEutiE
HOBGHEr OB OoNc=—XZRIT LT, Ny
FETOANDKROH S EZRIMTE L HFD 2o v —
MY 2T LDRIERIT- 12 & T TVRR23EEE
E BP0 vy — b v 27 LOWE « FHlR O
AL EIC B T 2 BRI 21T > e D TlET 5,

2. A&

2.1 B —FOHEREFHE
WELCEENEF v EY 2 —VEHOVT,
7 -k iEEE Ry — b (RvHY—1) &

HIELTce MELI VY Y= E< o PLZDF
KHRE LT, ¥y b L2 LEOADKOE) X ITHRK T
vy EA Yo xa—7 (DPO2012.

Tektronix®) ZHWTHIE L, ¥ — b+ DALE,
BfEivy bLZ2 (2 7—<v bLR TV F W
ENT VB KESH Ty PLR D ZN=T ¢y b
ME;, 9Ly vy 7r—Lb e RYTZXFIV) /¥NF =
7Y bRy MRS, T@E<y bLR TV 5=y
PLZA (ME;, RYTRAT) NFIT Y bRy F
WED B L FFELRLITOWTEMME L 720 F 723 E
L7t ¥4 ¥ — MIZ608N D E G T & Bty L Tl
R TO, ABRERO & v T ERIEL T
i A 7 A U 7o
2.2 RSFYEVH V- PV RTFLDHR
WELAEYH Y —bE2HWC, 3y ba—LERy
A, F—RIA—NIT OB RS0 £y —
Y RTAEELEL T
2.3 v o— b RFLOHKBRFIA
FplEEEANS — L [AEDLE] (2=y b7 T
B, B2Lh) wsoc, LIRSy o2
7 L DB 21T - 720 NMEBIG D ERRILPE
RERD ANT, dWEABZ# 0K LIT-> 72,

* Bl Bk

— 135 —



TR T ERAR T BgEERE HE 55 (2012)

€5

3. BREEBE v HHITOVp-plR0SVEIFTH - 7o —
3.1 EvHo— POHRER LM RN IRAE TR, LT W 2 BRI, K& 7SRRIk IC
1) v+ v—roHE BRI L7724 VoVp-phiInigoni (K3 (a)
WELEEMNEF v EY2— L (V4 H o F ZAEFEIRIREE T 1A OB 2 TSN L e

DEIFHOPEAR (0~ 5 V), /N (16mm X 40mm)) 2 VL EoVppth g ons (M3 (@+4),

EHVWT, bl 7 -G E G Loy —
b (750mm X 600mm) % FAE L 7o

(2 v—MIEDOEWVICLE LT
HMELIcE VY- AR T -y FLZADT
ICRKE L ¥ — MLE (23 2885 510
emd D RS ANICTEE) L 720 ADIRDE) X i 515
LN bty FHNZME LI, Bonict v+l
%R 1ITRT s ADAREIRETE 2 v 10
Vp-p (peak to peak) F0.3VLINTH > 7z, —
Jiv ©v b LR ETRERAE LTV AIRES L&
WPl % koo 7ARRE (EPFIIRER) Itk T, 2>
Y= b EVTNOMEICHKE L TH, PO
McER LB E N, v v HIDVp-p
F1VEILEAR LI, & 51T, B & %
B LT b RE g v e S, K T S A
HD TR Vp-pA4VITEL, KIS LTS 2 VL

K2 HEeEvH9o—bOKRE

» @ -
IS @

Y HAWV)
~ ©

¥l H (V)
»

(a) {Mm]ITIRRE

L] 6
EERLI, CHEMESD SEROKOH X 0% 5 5
RBREVIZDHEEZEZION S, s s
6 2 §
- IFRGY 3 2
5 S EERL *
A oA AT
4 o
1 .
Z s .
-« (110} - L0}
= . R (b) HEFIEREE
Q 2 [y “‘:Z:}: ,,,‘ \"x-\ . [
3 = .‘\“ s
1 w
s S
o LA A A A A A A A A MM KA R R
H |
[:c] [} E E ] * b
Ky »
—MIE

K1 >—MIBDEWNCLSEVYHES

0 5 10 15 20 0 5 10 15 20

(3) &~y bLRITBTZE 4 HT o © 5ol o
vy — FOfIEE, REQ NG K3 T7—vv bLRIEBFZEYHHA
SNIIEEBICEHEL T, =7 —< v b LA K
D=y P LR, WETy b LRICBLT, AD KA X OIRBET (. 0% LT\ 2 12 3 0] 1k
Fo#xhoBons i HENELE (K BEL D) & Vp-pHADUNE s o 7258, IR I HRIA
2)o TT =%y P LAILBVTERZRMICE Y L7t v o 03, MR © &0 08 X ik
22y HEK 3 ICRT . ABAIEIREET 3. L7t v+ AsE s (103 B). 5o

— 136 —



Y AV) (244 F.10

YAV
N~ e

‘Y H ANV

REIREET 13, PR LT 2 BRI PRI TSR] L
7o/ 3 VO Vp-pthi /158, MEMFIETld. Lo
FEICER L 21VE EoVppi InE o ik
(X3 (0))o

RITIEES B~ v P L ZATOEBIEMICE T 3
YN EN AR Y  AMEREETIE £ v 4 il
F1DOVp-pl30.3VEL R TH - 725, A IREEIC
BV TREREFIC 3, FRRICEER L 72 5 VR EDK
X Vp-pH /1A, MERER IR IC 30 O B Tt
KL 7K 3 VoVpptiingosni (K4 (a),
] ZRAET (F, PRIRERIC A RAEL 0 b+
VHHITRNE D 5 123, #9 3 VOREIZITESA L
e RE 1 Vp-pthi/1H3, MEFFIRIRE T & .01 O B =
KLz vy HinEsnt (K4 b)),
5 OREIRAET I, PRI IC IR HSIA L 72 5
VU EDOKZ 3 Vp-pH /I8, BRI (2040
OB IR L 3V EDO KX Vp-pH /53
Bont (X4 @),

i

s |
Y H AW

1 Ty
——AFE

Y H AV

(c) S DREIREE
R4 EKESE<y PLRICEFZEVHHRA

v H AWV wyYH AV

[
U Y HAWN)

VY HAV)

— 137 —

ERMES ST
€5

@~y L ATOEBMRMNICBIT S
D% 5 ITRd o AMEIRRET IR £ ¥ HHTJDVp-
plZ0.3VEIFTH » 7o hs, MFENFIREEIC B W T
W I i3, FERISHEEIRI L 72 5 VEL ED K & 75 Vp-
pHH I3, SRR I T (30 O B FITHEEIK L 7249
AVOVp-pth B ons (X5 (a), REHX
IREETE, FPRIRRIC PE T IREE L © & & v ]
TIEINE I o Fe sy PRI L 728 3 VO K &
B Vp-ptH /153, P T b0 08 X ik
LzVppti s ont (K5 (b)e 9 2RkE
IREET 3. PRRF IS BPF 2R L 72 5 VL RO
REEVp-pH /128, MEFER R d 0O E) X1
BERLALHIVOKREEVpptH B Sk
(45 (e))o
WOy M LR T, MENIREE, fiH X
JREE, 2 SfREAIREEIT B VT, FERPIOAE &I
ER L7t v+ HnE o i, ME T RERD
5 OREIREEIC B T % & v o 713, Bl X IREE

T

5 1
[ M

»~
»~

@
@

P24 F.I0]

_N
=
A%

SR |

Py

SE—
Y AWV

(c) I DfRtEIREE
X5 ELEZy FLRICBIFZEVHHEA



FRIR TN TT B

(4)

¥ HANV)

oY WAV

3

5% (2012)

b, WFho<y FLRITBLWTHRKXEIH
Lt 7 —<v b L AL BIKTE
Ty b L ZAPEE~ Y L RADENKEE VY
HAbEonl, chBSEFER LT —<y
MR 2B A 7 DI, (KOB) X DiniE
M2BEHEITHELTCLELItDEEZI LN S,
L Lo, sfEBLce vy —FiEL W
FNOZy PLZDOTFICHBLTH, ©v hL X
O ANDWRRLHE & DRUNSARDOH) & Z A
TL5DIT Ry T EGS T EBTE I,
i 1 B R

AIEL 72 v 3 v — MIT608N D ff & I ] 2
I Tl R ER & 1T - 7oo FEBITIE ¥ — MITEN
EEOWE D SO AR ELE Ty P LR
RO IHEIOESITL 2 ARBHEE S 1505,
Th Pl LomEEE A Lic, M ERERRT. i
HRAER G » ARICE O vy io—fl &%
neEnX 6. X7I8mR9,

L2 2 PV

6
5
4
3
2
1
L]

0 6 10 15 o 5 10 15

BM(s) L. L[O]

K6 MWEERKBAOE YED
(E@Evvy PL R, (IEIFIREE, (L& : BIR)

4 WA

0 5 10 15 0 5 10 15

L O] BEM(s)

X7 MWHERRG6 »AROEVHEHD
(FEEZ v bL R, EFIREE ALE : BED)

M E R 6 » HR T MEIEFICES VTS
VDO Vp-pti 7175, HEFFIIREIC 55 3 VO Vp-pHi
NHE o, By Hi71EnR LT
2 RFYEVHY— P U RTFLOHR

Bonktry+y—rEHOVT, BP0 v+
VAT LEMELI (K8)o afEL7ct v v —

— 138 —

(€&

NYZFLR, By Y=k (BN—fX) T
AN LT IfRoE & ZHA L, B % 15/
HITEID - EBEICF — 23—V THE#ETICH
SELIENTELHSFD VAT LTH B, idfE
Licaviro—Ry 723, OvryHhr~
WA v —5— (LED: 5 BB, @+ v+
LR RY 2 — 4, QWA 7 v 7, @t v i)
7=y IEARERSD e — R EEEE A L T L
b, EvHHOLNUVAL VIO —y —EFT B
WD, YO VNV EETERICH oS &
mwTE, NELFe vy HTREAEET S &
MTED, o v HEERERY) 2 —A1ckD
REATETEL0, SF&8FEHL<y bL ALK
XL RREE 125, F/2SD v 7 — R EE %
B350, EBOv v+ HEEMCINE - &
BdaEnTE 2,

<+— F—RI—IEF

avka—)L
 Ruvz

o —+

K8 RIFUEVHI—FoRFLDORAE

3.3 v — b RFLADOHEBRIE

R E#EZAS— L [AEDE] BV T, &
ELERSFD £ v v — b v 257 2 OREBRFIH %
Totco BNEED DAFTEDONy FICHKEL
(K9)o =y hLRADTITE VY H ¥ — b ZHET
Lo, HHLTVWA L2 Eitses2 L
K. EEECFIAT 2 ENTEI, /25
r Akt LRI L TH, 2 vy —bDx 7 —
WNRED SNt - 12,

— TS T OR M Lo S LT,
OFK 1 ~ 4K DRITE. QWi DORIIE. @
WO LEDER R FFEO b, DIl &, D& v
FY—bhDOFN, BERH DI EMbroT, T
TV H V= VRTLOWHEEIT- 10, OF



W1~ A FsDEENEIE. ENEE DRI -
Vg V& O THER) XRRETRAE L 72 RpIC RRI D
VS EEANE BSRUNDY: /I FiV A= AN 112 U DY e
DTHBIENDD -, BERHEOREL
PTNTY) RLEDHEET - 1o, QTR FRH)
PEIE, BRI D~y F A A F v 7 &ic i HE)
SHRIBHEHREDSEIEL T L E > oo DT RAE L
fon. HEETRIBGHEE PR 2 2 & & L,
@RF D LEDR R A EDO LA D IT E i3, i
WitRF I IR\ 5 v T3 ST 605, BI& N db - 7l
BILEDA v V47— =D ELTLE S e,
NELNRELLTLES EV0H &, hilFs
ELEDA v V47— — &S g s el
oo VY Y—FrDFNE, Ny FOF v v F
Ty T e FY yRENEEORE) L EITX DA
LictedhTh b, o BhIEH T 2R 2 fne 5
Z&ELT,
INSOHBRITE->T [AEDE] 2B 20
BB TORELWET L ENTE I, Y
Y= b oFoNIENEEOEROT) X ISR
Lice v+ o—f%X10iiRd, <v b LR
L OEANEE OIS SITHER L 7c b 3 KD

K9 SREEEAR—LICBFIBZRTFYEVY
V— PV RFLDEBINR

5

4

3

YA (V)

0 5 10 15 20
B (s)

K10 ENEBOROEIENDGOoNIcE S HAH

Eh TR R v s —

(5]

FxaitdscinTcEi, AELIcE Y v —

by RF AR, ZOMOERORERIE#EEN & —

LT BWTHRERAIA 2 BREG U, #RERI 217> <
WBETAHTH B,

4. &0

(1) KB LIESMETF Y3 €Y 2 —VE—KL
Licevsy—r2afEL, BELIE Y v —
Pld. v PLRATFTOLTINOMEICBEWTH,
< b LR EDADFFI A LA I St ik
DEIX ARG ENTE ., £ LTEE»S
BRI R U 7o RIS m R IR DB X 2T &
BT ENDbh ot TEmET Y b LR, KES
M~y PLRA, TT7 =<y FLADWVWTNTH,
SFIFRARMITB W THUNSROB) & 29
L ENTE,

2) BAEL7ct ¥ v — b O EF & 1T - 72fE
B, 6 ABROBIFR e vy ER LTz, 5
bikGE L CIATEREE 21T > TO L PETD b,

B) fEL7ctv+ v —bEAOTHM/NSIAOE) X
AL, b LBRAILS - e8Ity — 23—
WL TNHELICH O TS NE HEFD 2 v+
VAT LERIEL T

(4) BEHNORFRIE#EZAS — LBV THRSFD £V
Y v— b YR T LDORERFIHEI T 7, b AR
FA#%b 4 Y — D7 —RILIEED Sd,
BIGAHICB W TR v 7+ v 27 ) =T
HHTE 2T &bt MBSO SR
PEREEE A, AMERBREBELRLITS & T,
BREIEL 78 <L BN EE OMFRL.LH S EIThES
ROHE MMM TE BHTO Y 27 £ %25AFT 5
TEMTET,

6) SHRLFFHIEEEAS—L [AETDE] T8
BRI &k L TITWV, v Y — b OMFANER
E D & ke L TITO A B B, F 1L HE
HoEmaNEmuiEz cofMBEZiTu, &
T NERSS cB WA Tx 2GS
WHSFD £ v v — b Y2 F AEZFEHRIETHL
WD B EEZ NS,

HEE

— 139 —



TR T ERAR T BgEERE HE 55 (2012)

RO ZITITH 120 | Sk Eis; o R H
W THATAEE £ LRI EEEA+ — 4 [ A E DL
Z 3 U &9 5 Ein g /i ek O BRI 2R < &
#HorclLxd,

ARHFLE. MEEAL S BrEERNERED [§
MIFTEEEER 7 59 Ay — a3 vy — v 7 L HE[LHEME
Wik ] o—RE LTIt bDTH D BRE
MicEHOEERL 9,

(5]
SE
1) iy 2 RESfFo e vH vy —F v 257 A0

Fe—iRVEBAFE & it T O RERF FH—, iR
TERAR TR I 7 R 55455, 147-161 (2011).
2) BRI HSFD 2 v v — b Y 2T A DB
Fg— > — b REEOMET—, HRIR TERAR T
WroeERes, &5 4%, 152-156 (2011).

— 140 —



REEEER Y 2OV D HERE & i A [A] BB

e Tt

AR
RASALGRENE Mg REUKE

BLTERNEE Y 5 —
[25]
2B B FgE

il 7 AT
i #

Study on Improvement of Performance and Durability of Super-Solar-Panel

Yusuke Suzuki, Hiroshi Nakayama, Yoshikuni Sugimoto,

Kenji Umetsu, Eiji Kuwahara and Takashi Matsuzaka

Currently world primary energy is largely dependent on fossil fuels. But there are some prob-

lems that depletion of resources and environmental destruction. In order to prevent such problems,

solar power generation has received a lot of attention in recent years. But solar power generation has

a demerit that generating efficiency is inefficient. And so in this study, we aimed to develop highly

efficient "Super-Solar-Panel" that can generate electricity and utilize solar thermal energy. In this re-

port, we discuss durability of Super-Solar-Panel and development of the heat storage tank for utilizing

solar thermal energy.
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Spreads and Future Deployments of Highly-Durable Hard Coating Techniques

Tsuyoshi Mano, Makoto Takagi and Shogo Tanaka
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Tribological Characteristics of Diamond-Like Carbon Based
Double-Layers Film Prepared by DC-Plasma Ionization Deposition
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Development of Advanced Coating techniques for Highly-Durable Casting Die
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Development of Non-Destructive Inspection Technique Using Polarization Interference

Wataru Shichi and Yukihiro Ohta

We have developed a non-destructive inspection technique using polarization interference to
visualize the internal state of plastics. Birefringence distribution of externally forced plastic samples
was observed by means of photo elastic measurement using liquid crystal display (LCD) as light
source. Principal stress direction in plastic samples was visualized by means of photo elastic measure-
ment and analysis. Furthermore, we have constructed Schlieren optical system in order to observe a

density distribution inside the plastics.
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Evaluation of measurement accuracy for CMM with non-contacting
probing systems(1st Report)

Wataru Yanagihara and Tatsuya Hariko

The inspection method of CMM (Coordinate Measuring Machine) with non-contacting probing

systems is specified to JIS B 7441.But there are as following problems;

(1) The measurement conditions and analysis conditions are not clearly defined.

(2) The standard material of face-to-face dimension is not clearly defined.

(3) The comparison method with CMM with contacting probing systems is not defined.

So, it was tried to evaluate measurement accuracy of CMM with non-contacting probing sys-

tems in this study.
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Mechanical Properties of Carbon/Aramid Hybrid Composites

Shigeyoshi Suzuki and Yoshinobu Shimamura

Hybrid composites containing some kinds of high performance fibers can be designed very

flexibly with covering the weakness of each fiber and making the best use of their characteristics. In

this study, carbon and aramid fibers were woven by several placements and ratios. Then intra or

interply hybrid composites were made from their clothes and epoxy resin. The flexural strength,

modulus and impact resistant property were investigated comparing to the calculated values. Charpy

impact test indicated that the composites with aramid laminas in the compression side had much

higher impact strength than the value by the rule of mixture.
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Development of Shielding Effectiveness Measurement corresponding to
High Frequency Band exceeding 1GHz (Ist report)

—Pilot Experiment in Anechoic Chamber—
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—Development of Wideband Antenna for Shielding Effectiveness Measurement —

Hirofumi Yamada and Shigeru Hasegawa

LEesic
AR, R ERE. EHLANF O Ktk 1
GHzU Fo@EidcoBRME I EL & & bic, T

7 7%, ETC. BEHOEHE LHHL — 5 -1
E. TOELNLESEZREEHICBE-TETVE, ©
nictkw, Y=o FPE S 1 GHzRL E o S i
TN DIEFIHAL P, ZHEEELARD 51, 2D
50 ¥ — v Ptk 2 O ISR > W T oW E
b bEBEHI IV, LrLENS, TS0k
A m FE BRI TR T & B v — v R Rh BRI E R E
FDBOODBEIRTH %,

z 7T, FAx131GHZ, Lo &R RIS T O
5 Sy A 12 (e F AT e 75 B A~ — b R S SIE v R
T LT HEAHNE LTHREIT> TV 5,

AETIE. TO Y= FRHIERIE v 2 7 4 HIB
FAagED TV AN TILEIES 7 v 7 F ORI
WTHRET %,

2. Fik
2.1 LEERIY47 057+ 0HEE
SEEELIT v 7+ 2K IERT, K1 (A)~
QIWRT, RESLBHEMOERB LR 44T v
TFVEBRMELI, . KU sA T v T FEEE
LK1 (T)~(2)D7 v 7+ bikfE L. Rtk a2
FE Lo HIRZEX IS mOFHEA S R T HF v
WaEHWI, 7V 7+ ~OREF, [y — 7
(RG-1740) 3 &EEICEE B A 2T L TiTV.
NS VRO Pt TNHEDT VTFFDA
N FOBEEEKRLVSWR)Z % v b7 =2 7
+ 5 1 ¥ (Agilentft 8752C) Z W THIE L 720

/ﬁ@%&%ﬁ 10 m
A (a) b) ()
10 cm
7) N () (T

K1 RHELERISA47057F

2.2 A—F—=UI7LU57UFFORE
TS EBROFERL O, BFES 5 > — v FEIR
HE > 27 LD T v 7 F I @S5 AR o
LbNTWbY, 22T, dELIcT v T+ DI B,
BT EA B (VSWR) O ik 3 b R 72 - 72
Trr+t W1(7)) s E LTHWTa -+ —
Vv vrr X2) ERfELI, 7 —F—
V7L 4R, T = 28O FE60em X ##E30
emy 2mm/E) % 2WAHOVWTEEL ., 73—+ — DB
EMO&I0° £60° | THREHRT & DEEEfEPc% b |
10, 156 em&Z A, 1GHz & 2GHzIT B 1 5 F Ak
ZHIE L7,

HEEF. EEMoa—F—) 7L 5T vTF+ i

— 174 —



Y= F—7N E1ImOEIIEEL. T—-7 %
PSRN 5, 3 mOEHL o /<) 45+ v
7 7 v 5 F (Schwarzbecktt. USLP9143) iZ T35
EE0BEZIEST S LLDIT- 7,

3. HE
3.1 LEEARY Y4725+ DVSWRE M
K3ic, ¥uvs47v5+ (®1(7)) ODVSW
REFMEZE T, aWELAZ XY ¥4 7 v 57+ OfiTid,
M1 (7T)D7 v T+ P bIEm stz R L, #E
F AT RE 73 J& I RfiPH (VSWR < 3 )13, 0.75~2 GH
zE 1 -5 T,
3.2 a—F—UT7LY57UTFDIERAEME
M 4ic(a) 1GHz & (W2GHzIZ BT %5 3 —F —
V7 VLo 8T T DRRAEREE R T, FRRERE
BAX MO, THA & FET & OEREPC N O Ik
Hllo EFRLILEHEOHTIE, ©=90 ° D>
D, ©=60° O L& LD bIFAEEREC - 72,
F 7oy Pold AIWHENC X 0 Bl S fE 2 FAE Ly R
KD32GHzD & =, Pe=10emD3#x b 5 [alFi itk 38 <
CEMEIR30° ) 75 - 7o

4. F&0

¥ =V FAGSAE I W B 729 /N IR S
T VT FORFETo TV 5, BURTIF0.75~2GH
zDIEIEIC B VT, 30° ~90° FRE O EEEE
THET VT EMRETSEILENTEI,

SR SoliwEERSoNs Lo T v T &
WETBHELEBICET v+ v N—ZFEfEL Ty —
FESRME ¥ 2 7 L Z T 5 FETDH b,

SE 30K

1) B IEMEEYSRm: Ty T F LNV F Ty
7 (5 2 W0, 187, A4 — 4%t (2008).

2) EWIEM - 1 GH z Ho & B ek & llE
AIREE v — v FRIREERE OB (B 1) -8
PG % T DT FEER-, #RRE T 2EEAN b S ET
WFFEERE, 6 5 %5, 172-173 (2012).

— 175 —

VSWR

X 3

X 4

IR TR S >~ 5 —
[/ —+1

T 2
JE1H 4% (GHz)
HERY Y47 07 FDVSWREHE

(b) 2GHz

aA—F—UT LIy —7vFFigREEHE
JI—F—0DKZAG :90°



FRER T3NS AT TR 55 (2012)

BEIUL 3 RURIT K B Ek

[/ —1+1

[l == ik D [ 4 P R

12 U VNG & G L e A
Measurement Method for Rotational Motion Error of Air Spindle

Hirofumi Ohsawa and Norihiko Tanaka

1. IFLBIC

IS BRSO SRR L. EAMLI X 5 E&E O
NI REO, BN TORRESEE 0 LR
WD Ffh[elEz D Epd basskd o TV 5, Lo L.
TR IRAERE DFF L 3. B v 2V TR
HThir S E 70 & O L »ER(L S h
THO T a6k o> 5 O] s B G T D FF
TN TR VONEIRTH 3,

piilEl TR O SR 2 HIgE LT ki
fr gl (10,000rpm) DREMEEZ, £+ 1 K%
AWa 1 fiick > THEfEL 2 LA L, 1Mk
Tl TR R & JEER D BT EE D 53 A T =
. LD EREE R T ERRT 55 A TRIELE 85,
TS Uy FlhmlEREREE & JE B o B EE O 45 i
MTE B 3 kI & 2Rk EEFHI S ks R s
TWVBVH, 3HEETO Lo, FEE T A%
13ARD R v HOHEMY 7 b EMERT ZMLENH D
RFNEHE L2,

Zz Al X0 RESNITREEE & < [l R R %
TH57DiIc, 1 ADE Y HEZHWT 3 Lo 15
FAAT O BEUL 3 ST K 0 ERhIORAEREE & AESS
DHEMEZ RS 2 ka7,

2. AE
2. 1 REMR
AEXNR E LT, BAEHHHEREE 2 7 1 4 USM-
200B CRZMMERED It N/ ZERETE R E
Y RVERO, AT, K1 IR &5 kil
EEREZ BT 2 OAVEANL & R BRI SRR
Jerfb i NEATE T MicroSensed830 (HA T —«F ¢ —-
— (8D THIE L 72,

B
A (Rl E R
St~—7
1 RIEXISR
2. 2 AMEAE

MEZ K2 D& WmEEZHWT, 0° 1 90° |
—120° @ 3 H ol 2 A EEZNE L/, £
fifi A ¥ %% 2 500rpm< 1,000rpm.< 2,000rpm. 4,000
rpm. 6,000rpm. 8,000rpm. 10,000rpm® 7 B&P&
A b, s n& 203 oi7- 7,

F 7o, WAESR G OEERAEORIITE. 7 7 A
N vy (7v7/ FS-VIl, & ¥4/ FU-61. ®
F—xz 28D AHWV, 77 A Nk DINEIR
FE13250 usTH 50

Fifeli e HiEEE © B, EFIRBBICEL S
EERTA IR B nlfnat THEE L T o JIIE
bAtGZ e/~ L. Bitafanig. 1 [mHOXS < —27 @

W 5110H F D105 DN % 18.7 1 siElbE
THS L 72,
OO
EIL VAT tanta Bt
Kf~—2
BRI E R
90°
-120°
Ty ALY

X2 AEZEE

— 176 —



Bfg L7 — 2 %210/ (3600E) T%HH LT, %
FRE T ORAER N E o0& fm e Ly 5AHO 7 —
Y DHEEH LI, Kt~—7ibfiEEZ 0° &L
Fo 0 E bR 0 1269 5 —[mlERsr D0 | 90° |
—120° oZfEEZNZEN, Sa (0). Sb (6).
Sc (6) &Lt
2. 3 BT

fiEtricid, =ik v ERI N DEEZHE
OZE 1Y 1Tk BETHENEH OV, K3 DXL SEHHE
To s 5 LA LI, a7 5 A%, Sa (0),
Sb (0). Sc (6) AT 5 & [BIHERE & HIE
OEMEE 1T 5,

ANT =5 N

i
H
ey

e

EHAERE |~

K3 3REHAEITOISAL

3. &R
JFonEZNED O, [HHfEEE L CRIEHRDHE
MEAE L 72o 1,000rpm @ [RIEEE R B L O
BHHEREAK 412Rd, 1
L DHEMER AR Z RS,

(um) (um)

X4 EEHEESSUEMERTE (1,000rpm)

®1 EAEHEER

3. EEhEERE S

PR TN R v 5 —
[/ —1+1
Fro WEROEMEZ, EMEREK s ) e v
K300 (F—=35 =47y V&) THE L 7o FEH
%X 5 1TRT,
M D BRI H O [k O A 2 il TE 5 C
ED S, AFFEICE D, WET — 2 6 Eholickg
B EHER SO EMEE ST/t E VWA B,
Lo L. stESh - ENEOKE E. EMENE

HeocoERicH L cuwdEns/ha < & - EhalEz
Hickd N5o5%2bdH -7,
H
R 2.00um lum

b EMEATHICLDIATEHER

4. &0

SMIEIC X BHET — & 2 5 [lERFERE & JIES
ODHMEZNEET 27 07 5 A%lER L T,

nITk o, 3D ORI ITHE S LB 3 K

FiIcBWT b, [HRFERE & JIE S O B O Sy #fE s
HRETH BT EMNroti, 12 Ly DEEEE D%
KIZOVTIE, BHENE > 20 LcREED < =
y —ZHWT, AERBRZG D BT LENDH 5,

AFEE VL, TOEREM O T iha] Rk R %
SCFHicz 2720 ¢ MEMTY o B A
v Vv VHEIRBINETE b,

SE XM

1) JIS B 6191 : TAEREM — ks BERUER U5 i
O LR LR i, 38-43, () H AR 1 2=
(1999).

2) REEEXM © End Rl T ih o [ AE,
WU T2 BB ST bF 72 s, 55 3 %5, 156-157
(2010).

3) =Rz KRR oL, BARM Y2

a5 (CHR), 48, 115-123 (1982).

— 177 —



TR T ERAR T BgEERE HE 55 (2012)

[/ —1+1

TIEMEL « BIIEMEHC BT 5 AEAEY I a L —va v
7 — & EITICBEd 29T G 4 )

— eEMEHcBIT s+ X -

(ZE Sy S S X

et

B8 LR & OR%R —
HSEf AR R

Simulation and Data Analysis of the Failure of Metals and Plastics (4th Report)
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Simulation and Data Analysis of the Failure of Metals and Plastics (5th Report)
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