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Survey Report of Fraunhofer-Gesellschaft
— Management of research and development of human resources —
Taka-aki SUZUKI

Management of research and project funding, development of human resources, administration, and
relations with Japan of Fraunhofer-Gesellschaft were investigated. These investigations were based on the
interviews with persons in charge for each item. This report shows conducts and structures of management of
research and funding, programs of human resources development, and their business conditions with Japanese

enterprises.

Keywords : Fraunhofer-Gesellschaft, research management, human resources development, public project funding
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Study of a technique to measure the mass of the trunk of the human body
that can be utilized in designing of custom made mattress

Takashi FUNAI, Yasumasa HAKAMATA, Fumiaki MAEJIMA, and Hideo YOKOTA

Previously, the authors have established a custom-made mattress design technique which utilized
three-dimensional body shape data of the user. The mattress has been demonstrated to have better dispersion of
body pressure in the supine position compared to that of conventional products. The trunk mass of the user is
needed to design a mattress using the technique. The trunk mass have been calculated based on the body weight
of the user by using the percentage of the trunk mass to the body weight cited from a past research report. For
this reason, if the body shape of a user deviated from that assumed in the research report, it was likely that a
designed mattress would not have offered good performance for the user. To allow us to design mattresses for
users with various body shapes, the trunk mass of the body of the user needs to be measured. Furthermore, it
is desirable that the trunk mass of the body to be measured should be a value that will enhance the designing
effect. In this study, trunk mass that provides the most preferable dispersion of body pressure, i.e., optimum
trunk mass, usable in the established design technique was determined for each type of body shape: normal,
overweight, and underweight. Next, a measurement technique for the determined optimum trunk mass was
studied. The results indicated that the optimum trunk mass can be obtained using body pressure data measured

in the prone position.

Keywords : mattress, human trunk part, weight, measurement, made to order
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Evaluation of chromatic aberration in a projection optical system using a diffractive lens

Wataru SHICHI

Color blur of the image, which projected from an LED automotive headlight optical system using the
hybrid lens, has evaluated. In the experiments, the spectral irradiance at the points surrounding a border of white
light and dark on the projected image was measured. The measurements show that the border projected using
hybrid lens is sharper than that using convex lens. In order to evaluate the color changing of the border, the
colorimetric values u’ , v’ (CIE1976 color space) have been calculated from the measurements. These
calculations show that the color change of the border using a hybrid lens is smaller than that using a convex
lens. On the other hand, the blue flare occurs around the border due to the diffraction phenomenon by using
hybrid lens were confirmed based on the experimental results and the colorimetrical analysis. This report clarifies

the problems to use a hybrid lens for the illumination system.

Keywords : diffractive lens, chromatic aberration, pattern projection
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Method for estimating the influence of the microstructure of the lens surfaces
on the sharpness of the projected image

Toshihiro TOYOTA and Taka-aki SUZUKI

Dark and light area are in the image projected by the headlamps, and a light and dark boundary are
called a cutoff line. The sharp cutoff line makes the drivers and/or pedestrians discomfortable when a vehicle
is shaking and a tilt of the vehicle change. This is why it is necessary to make the cutoff line blur.

In the projector type headlamp, although the sharpness of the projected image can be controlled by
adjusting the optical arrangement, chromatic aberration (color bleeding) occurs near the cutoff line due to
wavelength dispersion of the refractive index of the lens. The color occurred this chromatic aberration largely
differs according to slight differences in optical arrangement and lens shape.

Some headlamp products, which apply a micro-structure to the lens surface and diffuse light to adjust
sharpness of projected image, have been developed.

The lighting simulation is effective to investigate the relationship between the micro-structure and the
sharpness of the projected image. However, a 3D modeling of a lens with a micro-structure pattern on its
surface gives limitations on the size of data and the amount of calculation in lighting simulation.

In this research, a convenient method to predict the sharpness of the projected image, which convolute
a light diffusion property caused by one micro-structure and a projected image formed by a lens without micro-

structure, are proposed.

Keywords : light simulation, micro-structure, micro-lens, image processing, head lamp
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Accuracy evaluation of CMM with a non-contacting probing system for resin models by FDM

Wataru YANAGIHARA

Using resin models by FDM (Fused Deposition Modeling) as measurement samples, the measurement
accuracy of a CMM (Coordinate Measuring Machine) with a non-contacting probing system has been evaluated,
comparing with a CMM with a contacting probing system. The measurement results of the CMM with a non-
contacting probing system has indicated that the sphericity and the flatness are up to 0.210mm and 0.586mm,
respectively, comparing with a contacting probing system. The spherical diameter and the distance between
spheres are up to 0.078mm and 0.117mm, respectively, comparing with a contacting probing system. In the case
of a dumbbell-shaped standard staying two spheres with a smooth and matte white surface on both sides as a
measurement sample, the sphericity is up to 0.064 mm comparing with respect to the reference value, but the
errors between the sphere diameters and the sphere distances are within 0.005 mm. This research clarifies the
measurement accuracy when measuring resin models by FDM with a CMM with a non-contacting probing

system.

Keywords : resin models by FDM, CMM with a non-contacting probing system, measurement accuracy
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Study on Big-Data Analysis Technology
— How to utilize data for agriculture —
Kiyoto IWASAKI, Kenji MOCHIZUKI and Kazumi SAITO

Big-data analysis technology is expected to increase the utility value of data and contribute to economic
growth. In recent years, the agricultural IoT for collecting data, such as environmental information and the
working records, have been spreading to agricultural corporations. However, big-data analysis technology is
indispensable to connect the collected data with the environmental control methods and the optimization of
agricultural works.

In this study, we analyzed the big-data collected in agricultural field such as environmental information
and entry-exit records of workers, and examined how to use them. Firstly, we calculated the humidity deficit,
which serves as an index of the wilting condition of the plant, from the temperature and the humidity in the
greenhouse. Secondly, we defined the ideal state of the humidity deficit: it does not change more than 10g/m’
within one hour, the median for a day is within 3~6g/m’, and the lower quartile and the upper quartile are less
than 3g/m’ and more than 6g/m’ respectively. As a result, we found that the ideal state can be determined by
visualizing the humidity deficit in the greenhouse using a box plot. In addition, from the analysis of the
environmental information around the greenhouse and the entry-exit records of workers using the classification
tree of machine learning, it was found that the entry-exit time of the workers was not affected by the

environmental information.

Keywords : big-data, IoT (Internet of Things) , agriculture
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Selection of microorganisms suitable for soy sauce brewing
and trial production of soy sauce

Masatoshi HAKAMATA, Masayuki MATSUNO, Tamotsu YUGAMI and Kuniaki SUZUKI

Moromi (mash) was sampled at a soy sauce brewing company in Shizuoka prefecture, and yeast was iso-
lated. Further, 13 strains of yeast were selected using salt tolerance, film-forming characteristics, and alcohol
production ability as indicators. Trial production of soy sauce was performed with selected yeast strains, and the
components were analyzed. There was a difference in the content of 4-hydroxy-2(or5)-ethyl-5(or2)-methyl-3(2H)-
furanone (HEMF), an aroma component known to be important for soy sauce.

Strains with a gradual pH decrease rate were selected from types of lactic acid bacteria that do not pro-
duce histamine or tyramine, with 10 strains being obtained out of 62 strains. A trial production of soy sauce
brewing was conducted on an actual production scale using the selected lactic acid bacteria. Due to the improve-

ment of the equipment at the production site and cleaning operation, in combination with the addition of lactic

acid bacteria, the number of tanks capable of reducing histamine or tyramine gradually increased.
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Quality change during storage of canned boiled whitebait

Takaya WATASE, Kenji MIYAKE, Masatoshi HAKAMATA, Tamotsu YUGAMI
and Hidenori MATSUMURA

Chilled boiled whitebait lasts only for six days when kept at 4° C. This study evaluated the quality of
boiled whitebait up to six months after production to aim to develop new, high quality products of chilled boiled
whitebait that can be kept chilled for a long period of time.

A trial product of canned boiled whitebait was analyzed in terms of color, amino acid content, hardness
and aroma to investigate the difference in pasteurization conditions of temperature and pressure, as well as
quality during a long storage period. The results suggested that a pasteurization temperature of 85° C or higher
is required from the standpoint of aroma components in order to commercialize canned boiled whitebait that can

be kept for long period of time.

Keywords : boiled whitebaite, chilled can
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The development of green tea specialized for food and beverage ingredients
using the CTC method

Toshimichi ASANUMA, Kenji MIYAKE, Tamotsu YUGAMI, Kai SUGIYAMA and Yoshihiro KUSHIMA

Recently, manufacturing methods using CTC machines, a type of crusher for black tea production, has
caught much attention in green tea manufacturing. Although the shape of tea leaves processed using the CTC
machine is different from that of orthodox tea, the CTC method can greatly simplify the tea manufacturing
process. In addition, utilizing the geographical advantages of Shizuoka Prefecture, where all the production,
primary processing and final processing industries are closely located, and setting the moisture content of tea
a high in the

considerations-reduces costs and allows the development of high-quality tea leaves with low thermal degradation

leaves at level-a technique quite impossible conventional method due to logistics
for use in processed food and beverages. This study examined the effects of moisture content on CTC tea
through component analysis.

The results showed that amino acids and total polyphenols did not change with moisture content. On the
other hand, bitter components, namely catechins and caffeine, tended to increase depending on moisture content.
In addition, the aroma component analysis suggested that, by processing tea leaves to exceed a certain level of

moisture, it was possible to manufacture tea leaves with aroma properties different from orthodox tea for use

in food and beverages.

Keywords :

CTC, tea polyphenol, aroma analysis
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Development of safety glove for handling of food processing band saw
— Design of metal protection part —

Takeshi KOMATSU, Kumi OGA, Tsuyoshi Yi YOTO, Tetsuya TATARA, Tomio TSUKAMOTO,
Ikuya OGUCHI and Natsuki MIYATA

The number of industrial accidents due to food processing machines is extremely large compared with
that due to the other industrial machines. In those accidents, there are a lot of cases that patients may remain
seriously disabled. Accordingly, safety measures of food processing are strongly demanded. Primary processing

of small frozen tuna or bonito using a band saw tends to be dangerous, since the work is often performed at

the slippery place on ice and oil.

For the reason given above, we have begun to develop the safe and easy-handling glove for the food

processing band saws.

Although a stainless mesh glove is used conventionally as a safety glove, it isn't made

for band saws, and is loose and poor-workable. We devised the special glove of which a metal protection part

was attached to a cloth glove-part. The wider the metal part covering the glove-part is, the higher the safety

level will be, however the more difficult to move the joints of fingers is.

Consequently, design for the shape

and the size of the metal part to balance its volume against workability is important.

In the simulation based on the digital human model technology, the dangerous area on the hand was

indicated with the colors according to the probability of being injured on the displayed model.

It was possible

to design the shape of the protection part appropriately considering the complicated shape of the hand.

Keywords : food processing, band saw, safety, protector, glove
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Development of utilization technology of cellulose nanofiber for revitalization
of regional industry

— Use for cosmetics —

Kana ISHIBASHI, Rie YAMASHITA, Kenji MAEDA and Chie UENO

Cellulose nanofibers (CNFs), which have a width of several to a few dozen nanometers, are a biomass
material obtained from plant fibers such as wood pulp. CNFs are a new material attracting widespread interest,
because they are light, with to one-fifth the weight of steel, and possess strength five times to that of steel. In
addition, CNFs have various features such as water retention, gas barrier and thickening properties, emulsion
stability, and thixotropic nature. These properties are beneficial in developing cosmetics. We prepared various
CNF-added skin lotions to evaluate their moisture retention and feeling in use.

The evaluation testing revealed the following:

(1) Skin lotion samples containing a small amount of CNF and one with a small amount of sodium hyaluronate
were applied to a person's skin separately, and after 60 minutes, the moisture value of the skin were about the
same for both cases.

(2) For a skin lotion where carboxymethylated CNF (CM-CNF) was added, the amount of water evaporated
during a time interval of 55 minutes starting at five minutes after applying the lotion was less than that of other
skin lotions where CNFs were added.

(3) TEMPO-oxidized CNF indicated higher viscosity than xanthan gum and guar gum did. Also, TEMPO-
oxidized CNF and CM-CNF both had high thixotropy.

These results suggest that adding CNFs to a skin lotion improves its moisture retention and feeling in
use. In addition, as different types and concentrations of CNFs provide different effects, selecting various CNF

types and concentrations may aid in developing various cosmetics.

Keywords : CNF, cosmetics
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Investigation of suitable moisture measurement for plastic pellets

— Application example of Karl Fischer moisture measurement —

Nobuyuki HONMA and Kenji TANABE

Keywords : plastic pellets, moisture content, Karl Fischer, moisture meter for plastics
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Evaluation of molded Products by means of infrated microscopic imaging analysis

Naoko KANNO and Hiroyasu ATSUMI

Keywords : infrated microspectroscopic imaging, resin additive, coating structure
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Development of calcium and imidazole dipeptide rich foods from domestic ingredient

Takaya WATASE, Kenji MIYAKE, Tamotsu YUGAMI, Makoto HONDA, Yukio MAEDA,
Mamoru AKIYAMA and Toko HARA

Keywords : domestic foods, imidazole dipeptide, calcium
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Development of yogurt sauces containing inulin

Kenjiro HARA and Akihisa KONABE
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Methane fermentation of wastewater from fish processing factory

— Evaluation of methane fermentation efficiency by laboratory scale test —

Keita MUROFUSHI, Daisuke NAKASHIMA, Kazuhiro OHTARA, Yoshikuni SUGIMOTO,
Takanari KATO, Noriyuki MUKAE and Masahiro KATSUMATA
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Development of utilization technology of cellulose nanofiber for revitalization
of regional industry

— Addition tests of cellulose nanofiber for building materials (plaster, concrete and mortar) —

Shigeo MURAMATSU, Kenji MAEDA, Masayuki WATANABE and Nobuyoshi TANAKA

Keywords : cellulose nanofiber, CNF, plaster, concrete, mortar
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Development of utilization technology of cellulose nanofiber for revitalization
of regional industry

— Application to adhesive —

Kenji MAEDA, Kana ISHIBASHI, Nobuyoshi TANAKA, Takuya ITO, Kaoru FUJISHIRO
and Masaaki YAMADA

Keywords : cellulose nanofiber, adhesive

F—U—R . Bllu—RAF )T A —

1 i

AWFFETIEL, BERE =V BHIEEEEA (PVAC) &t
a—2F ) 77A43— (CNF) OEEILIZDOWTH
AL TWS, CNFIX, @R - mtERe VTR R
EATHI0, BIEREOR AR CTED, ARE
TlX. CNFZIMUTZPVACT /L LD 558 3 Bk o
il R AR B R AU WIERER 12 LA B RS TR B O
BlzoWTHE T 5,

2 Fik
2.1 [BEREERER

PVAc (#EBFNIA— I —IZEDHEM) ITH LT,
CNF (Bt 7 1 L PnOfiik 1 #8) 2fx o
FETEIL, B AESEEENE  HM-200WD (3t
SEFEREERERY) CRTERE, BIERNIEEI T, £D
. 7T7RANIF Y AR, 40°C C24RFM LRS-,
Hifgth . X~V 1w X —  SDK-300D (&> ~v
#) CHIBEL, Trimy U-1160 (BRA&DHYL) <
FIRIREERER A T o7, PIEIFEIREREN (20C -
65%RH) TITV ., SI9REHEIL50 mm/mink L7,
2.2 AMEEAR

PVACOBHIE /I T, CNF (B po ik 1 41
(LR 1 41 O ERINED 5 &b Lo
L B AR R T T E R R R E AT o
Too BB EL T, AXM (CEHRRHE.3T, Bk
H13%) MM L7z, 5 HIZPVAc/CNFIR A R

HAE A

2300 (g/m) ELAedIofrmEml, slRE AWy
YINTy TR EERLU, AR, WRER
F U0 CEIRAIRFRREZ B 2 FfheLiz, A —
N7 AG-Xplus (REHEUETR) 2Tk
HAWRERAZ, SIREE 1 mm/mindD & TITo72,

3 RBRBIUZBZE
3.1 JESREEABR

1 IZCNF ORI & 5| 58 B K OMi BE o Btk %
AT, BEBEKCNE (LLF, M-CNF) <Ti%, CN
FOBRMEIEINZEB W GRE N E<RD03, (L7
IERXCNE (LA, C-CNF) TIXHRED EH»3 725>
7o — 7T, MMNTONTIE, WCNFELRINEDH
IMZELRVME T L2, ZAUICNFZ RN 52810k
D%%ﬁ‘}ﬁ?biﬁibkf:&)k%i%ﬂé

RIZ, \ZCNFO[EFE 3 Us M E AN 25215
%\H_CNFODEI3%9@&&0@);@@%%/??‘0 [FICM-
CNFTh-oTh, MEMN 250 ERARDZENHLIE
ATy
3.2 ARMEEERR

a2 K& <[] _E&E7-M-CNFZ& TR 5 3k
FAMRREIT 72, X 3 ICARMBEE T R AR
BROFERE AT, WRETRE, M/KIREEHIZm EL,
S Ty NG Y e o 0 Gl e s e N/ S [V R A o

*) Bl WESEIE



F13RGHE (MPa)

W W AT 58 (MPa)

30

25

20

15

10

CNF ifshnfit (wt%)

1 1000

800

600

400

200

1 CNFHIMELSIRMER IO EDRMR

== : M-CNF (5I13EMAE) . =<: C-CNF (5|3R5HE)
-&-: M-CNF (i), -*--: C-CNF ({ff),

51 HEE (MPa)
]

0
M Ak BH:  Ci:  DE:k  E#:  Fit
L L

C-CNF M-CNF

@2 £4ECNFD 5| FR58 BE 33 X UM BE D BEAR

B4 : SIIRHAE, @ : fiE,

PVAc + PVAc +
C-CNF5 6 M-CNF5 &

3 AEEETIREAMTERER

WiEREATIRE . B Wk,

0.2

0.1

T BT
[/ —+]

4 F®
PVAcOMMEIR E% HBJIZCNFEDE AL mETL
7o MEBRFEBROFE R, M-CNFOUSM CTHRK 2 %

S LUEMERE LSBT EAMIBL T, —HTON

»: FOFFEICELS T, IEMEDME T T2 HLNER-S
7o o, AMEERBROM R, M-CNFORIMTH
REGREES 2 1, MHAKHREEIL 6 5 LL ki 35280
BB 72 o7,

1000

fEE (%)

fif 7K 42 45 5 FE (M Pa)



FHER TR ZERT RS H115 (2018)

A Koo R [IE5o%] oBE%

— ROEFY - B -

TR

2= R—P LT WA F
Hhl

SRR A WEAT S AT
PRA SR RZC 2 1L AL pE )
aR o — R A S

I3 A TR N ] W e SR i B

ARAEREDTE ] —

EHTE LTEE
e S i)

) -

/N2 A
RE/ard

KAER

fade 2

Development of Nursing care products "Nigiruttya" using tea made in shizuoka

— tea of fragrance * deodorize * Humidity control function —

Chie UENO, Rie YAMASHITA, Tetsuya TATARA, Mutsuko HURUKAWA, Shizuyo KOSUGI,
Hiroyuki YAMANASHI, Masayoshi OMURA, Takadhi MATSUZAKA

Keywords : joint contracture, tea, moisture absorpsion, deodorize
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Round Robin Tests to Determine Fiber Content of Carbon Fiber-Reinforced
Thermoplastic Composites by Combustion and Thermogravimetry

Masahiro Funabashi, Fumi Ninomiya, Akihiro Oishi, Masao Kunioka, Wataru Mizuno,

Kimitaka Tahira and Shogo Tanaka
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Comparison of meat quality characteristics
for Sika deer (Carvus nippon) obtained by different capturing methods

Tomohiro FUIIWARA, Takaya WATASE, Shigeyuki MATSUI, Kazuma AIHARA, Ayami SANO
and Yoko ICHIKAWA

HAGESSH (2017.3.1354F, 2018.1.95%) 89(2) : 219—226, 2018
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Development of the craft beer yeast original of Shizuoka
— Trial production of the beer using the microbe library candidate strain —
Masahiro SUZUKI, Satoshi KATSUYAMA, Kenji IWAHARA and Hironori INAMURA

In general, the beer is brewed from wheat, hops, water and other sub-ingredients through fermentation
processes of the yeast. The yeast play important roles for creating the various tastes of beer. The medium or
small scaled breweries have taken every effort to develop new topical products to differentiate from products of
other breweries.

Therefore, in this research, we have focused on developing new beer yeast producing new flavor. Three
yeast strains, NMZ-0688, NMZ-0717,and NMZ-1096 were selected as appropriate for producing traditional ale
beer that being manufactured in many breweries from the microbe stock which the Shizuoka prefectural
government holds.

By using those three strains respectively, two of each prototype of beers, pale ale type and wheat ale
type were made. The prototype of wheat ale beer using NMZ-0688 produced the concentration of isoamyl
acetate three times higher than that of the other similar commercial products. NMZ-0688 strain could be useful
for producing new taste of wheat ale beer as commercial products which have characteristic with its fruity

flavor. This strain can be expected to differentiate from products of other breweries.

Keywords : beer yeast, fermentation, brewing
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Effects of tool coating on flank wear in end milling of Ti-6Al-4V alloy

Sosuke KORENAGA, Toshiaki UEMATSU and Yoshinori ITOH

Keywords : Ti-6Al-4V alloy, end milling, tool wear, tool coating
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Degradation analysis of rubber wiper for telescopic cover of metal machine tool.

Yoshiaki KITSUKAWA, and Shuu IINO

Keywords : rubber, degradation analysis
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Evaluation of Tool Wear in End Milling of Ti-6Al-4V Alloy Using Cutting Force Analysis
— Relationship between Cutting Force and Tool Wear on Various Cutting Conditions —

Sosuke KORENAGA, Toshiaki UEMATSU, Hirofumi OHSAWA, Yoshinori ITOH, Hiroo SHIZUKA
and Katsuhiko SAKAI

[ T35k, 834, #55, 439—444 (2017)]
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Activation of regional industry by utilizing cellulose nanofiber

— Evaluation of air resistance, oil resistance and printability on CNF coated papers—

Kei SHIRAI, Masato SAITO and Tomohisa YAMAGUCHI

Cellulose nanofiber (CNF)

is made from cellulosic material such as wood pulp, and it is biomass ma-

terials with a fiber width of several tens nanometer or less. CNF has the specific properties such as high

strength and low thermal expansion, and it is expected as one of new materials.

In order to provide technical information on CNF, we investigated the characteristics of utilizing CNF for

coated papers. Oil resistance and print density were improved by coating CNF. And applicating to inkjet printing

paper, drying time and bleeding of ink were improved with silica and ink fixing agent.
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Development of a Labor Detection System in Cows during Delivery (1st Report)

Hiroshi NAKAYAMA, Tatsuki IDE, Shigeru HASEGAWA, Hirohisa AKAMATSU,
Nobuaki KOBAYASHI and Takanori HITOKOTO

Unrestrained monitoring system for detecting respiration and pulse and staying/leaving on bed without
physical restraint has been developed. The method for detecting labor in a cow by applying the developed sys-
tem was investigated.

Mat with air pressure sensor (Sensor-mat) was placed on the floor of the calving pen. Output signals ob-
tained by Sensor-mat depended on movements of the cow. The method of measuring time interval of the signal
on particular voltages was useful for detecting labor in the cow. The method for detecting labor was applied to
9 parturient cows. As a result, the labor in 9 parturient cows were detected before parturition.

The cow monitoring system for detecting labor before parturition without physical restraint was produced.

This system will be able to send a text message and picture to mobile phone when a cow is in labor.

Keywords : cow, delivery, labor, unrestraint, detection
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Activation of regional industry by utilizing cellulose nanofiber

— Trial production of chemical-free towel paper —

Masato SAITO, Kei SHIRAI, Tomohisa YAMAGUCHI and Hiroyuki SANO

Keywords : cellulose nanofiber, towel paper, chemical-free, wet tensile strength
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Study on the toilet paper hard to decompose into water (1st Report)

Kazuaki SAITOH, Hiroyuki FUKASAWA, Hironari KINO, Masato SAITO, Kei SHIRAI
and Tomohisa YAMAGUCHI

Keywords : toilet tissue paper, alkyl ketene dimer sizing agent, rosin sizing agent, dry strengthening agent,
decompositivity into water
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Development of the new-style plasma irradiation equipment
for bonding dissimilar materials 1st Report

Makoto TAKAGI, Ayano INABA, Tatsuki IDE and Shigeru HASEGAWA

Keywords : plasma, EV, adhesive, dissimilar materials
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Development of new-style plasma processing system for dissimilar materials bonding

— Confiring the efficacy of plasma treatment with prototype plasma processing system for plastics bonding —

Ayano INABA, Makoto TAKAGI, Tatsuki IDE and Shigeru HASEGAWA

Keywords : plasma processing system, dissimilar materials bonding, surface process
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Quality evaluation for transparent plastics using the measurement of
refractive index distribution

Masaharu NAKANO and Yukihiro OHTA

We have developed a quantitative evaluation system to measure refractive index distribution for transpar-
ent optical components of lighting. The refractive index was estimated from the wavefront of transmitted light
through an object. Stitching measurement, in which all divided wavefronts by a sensor area were connected after
measurement, made it possible to measure with high precision over a large area and large amount of phase dis-
tortion.

In this study, we evaluated the measurement precision of the developed system. In the stitching measure-
ment, increased measuring point made precision better, but scanning process deteriorated precision because the
temperature of the wavefront sensor changed during increased measuring time. The deterioration was improved
by removing the wavefront component appeared the effect of temperature fluctuation from measured data.
Wavefront measurement with an accuracy of 6nm was achieved. The refractive index distribution of a thick plas-
tic lens was measured using the developed system. In this paper, we also introduce an application to the quality

evaluation of laser welding for transparent plastics.

Keywords : refractive index distribution, wavefront measurement, stitching measurement, transparent plastics, plastic welding
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Developments of cellular phone call detection devices using radio communication
wave identification technologies

Hirofumi YAMADA, Takayasu UENO, Yasutoshi MASUDA, Minoru MATSUDA, Masaharu TANAI
and Hiroshi INUZUKA

Cellular phone call detection devices using radio communication wave identification technologies have

been developed. The background and situation of these developments are explained in this report.

Keywords : cellular phone call detection devices, radio communication wave identification
F—U—N : RGBT, A T R I A

1 i

S o7 TIRVIADTER) 2MhE eSS
THBALY, L Le3n, Bkx Zesb RS ST
HIZHEDOLT, HEDLTHEITED LT,
SPROBIEL T, RVIADTE D HEFB L L T
BEEDFIHENDZENENZEND, 1l 5 7 HAEE
Zfli o CTERATATMJE A COHEREREOF A2/ 3
DIFEDBRESITZN, kD T CIEREEEN £<,
hRZE BT,

—J7. Falk, FERTEBIECE R SR B AT
72 %0 F LT B | AT L 2DV TR ZEBR 8 24 7o
TE, ZOHMTBEFENAELER T 52 ¥
VT %2 BT 528K, ERRLANE OB 4007
HIEWTELY, ZoiaHToZET, /-
= AN CIEREME D iV M1 EE 6 A A 0 25 1 0D B RS
D TETz, KRR TIX, ZDORHREORAELIKILIZ
DUV T D,

2 FHi

2.1 FHEBREOHEE R OFHAMLAE S&ET - £k
ZNETOBERE BT O T CHEELZFE 1 O

PR IS IBVT, B 3R (3 G) #EHFERT 7

» W-CDMA  (Wideband Code Multiple

Access) 12z TV, H4HMK (46) HAXDOLTE

(ZHERLL 7= B4 G B &

Division

(Long Term Evolution)

Excel EOI a2l —a Al TAERTEAIIIZL, £
7o B LTeT — 255 53 E4MG3700 (7)Y
KR Sth) ORI | Bk 225G =
ZgEICAERTIHZENTED TEH G 54K A
T A EREELT,

ASREAEROSE
Hies
(HRES)

BER1 FHEEBERAT ACLEBEEMOF M

2.2 BT NIV LOREHT

MEARLAN. Bluetooth=RPZigBeeZs & DB 25k Bl 4
DERITFERRIE AT MV I L D8R 7 T R
WHEZNTh-7=, —F . LTE#EHEGE X<
X, BEREEERICHEEL- B SRR ICE B L,
ZOWHFEZ MW CLTE#S #5856 7 s A 0 — & [ I
TLIZRILT — X% #0iK9CP (Cyclic Prefix) &k

%) Bl BMGE R ) Bl R TEEM SRR — PSR

— 117 —



WAL TR0 UF9eERkes 55115 (2018)
w2 AL,
2.3 ERFEEICRT DR ER M

3G, 351 HSPA (High Speed Packet
Access) DW-CDMA L XD 4 G (LTE) ®OFDM
(Orthogonal Frequency-Division Multiplexing) “<°SC—
FDMA (Single—Carrier Frequency-Division Multiple
Access) FRREIZONT, 1 IREON 2 AR5
R g 2228 B L C20fE DL _E ORI 5 &5k 5t - A
L7z, ZOAERLIAE a2 E i R = NI TEBRICT
TINS5 T A I A A 2 E R R
CRRBI FTRED AT A 2Rl L7z (B 2),

BEH2 BEEEEICRITIRUEREEOKT

3 KEBLUEBZR
3.1 EEREFEICRIT DRI ERENmEFR

1 X BRI EIZB T DR EREEFHNIC BT 5
4 GOFC-FDMA 5 &, (/) & 3 GOW-CDMA
(f) O#EFEECHE‘ERO —FlZRT, W-CDMA
FRIZOWTILIIERE AT MVIREMTIZED . W=
CDMADF > 7L —MIMH Y 358k TH53.84
MHZzIZJE e — 7 3 BLAL D2 E 0 CLRIE B 23 ]
RETh-o7z, LonL, BHHREE CHBIILDRE O
v —ZfEif 1L, OFDM<°SC-FDMA 5 X LIS D4
IZH Cyclic PrefixiZAHY T A% EDEW (67us) D

1.0
1=
08 | 67us
fm
Hos
§ 04
=
}'.:g 0.2
m
q 0.0
0 100 200 300 400
WM (us)

E—INBNDGERHY, IO IEMEZRHBIOTDITIE,
BT NV B SHITRETT DML ERHD,
3.2 RFLLeE=#D&RL{L

T =T Xy N — IR AR, ZRETRRL
TR IRA O B AT TR > 7= 8 JE& 3 ) & B 7k % 0
MUT, R & 5 AE B4 md I A% v 23 Al e
g EmEE=2 (854 [RFL~LE=4]) Ofl
rnfbz D7z,

MR 5T O JE IR BI R T00MHz 8 ~3.5GHz 55 0 [ i
P T, HEEERR R A E TIIIns
DR B E EEAX Yy THMNERDD, [FFHEZO
B 2057 U 22l C i A% v o DS AT REZRRFL~ L
=% (5E3) =ik,

ZOHEE T, 20MHz~6GHz D JE\ N JE I B A i
IN2BKHZD AT 7 CERIZ AT ¥ T HZ LN TEHHE
EThD, Bz, BERGEERELIOELTNDY
FTIZ3VNT, 85 IflE H 75 a8 o o2 o fhh o
T, WEICYEELG2DIREBEROFES, &
WO R EZ2E=FTEHLO T, EROFEE
(BE =0 ZHBIT DRI,

BE3 RFLVE=F

1.0

08

/ 67us

0 100 200 300 400
W (us)

0.6

04

02 |

B CAHBI B (R & HAD)

0.0

M1 SC-FDMA(Z)EW-CDMAGR)DE R E CAH RS R

— 118 —



4 FE»

P PR RE AR A 2 E O ERR I DWW TR T =
IZB TR ERE T2 T o7, ZORR., 4G
(LTE) ®OFDM=SC-FDMA 5 AT DWW TIE, wk ]
TN R LESHIZRETT D ENDHHZ LN DT,

Fo, ZOBRFBOWmE TN HTICEY, RFL
~Le=A2nfEbERTZ, A%, ZORFL~LE=
HNZ @l T T LR R AT AR RR A A T T
LIZE- T, AT ERR RS A2 E OB R A D T
<6

TEpR T2 B2 v & —
(€5 |
BEER
1) BARER #h: EEENEEOEN R —
TERGRB DT OFEAM G B DA —. iR 1T
ARSI R, 55 8 5, 79-80 (2016).
2) EARIEFE M SEEEEREEE O M REFEAT.
o] U TSR SE T F Je s, 55 9 5, 81-86
(2017).
3) BEARER M LTES X ERE 5 OMn 7T
VYR A, F R R TN SE AT JE e, 2R
105, 74-76 (2018).

— 119 —



FHER TR ZERT RS H115 (2018)

PR AR T 1 L0 L 7= Al-T%Si—0. 5% Mg &4 0D gl 1 F e

PR i T
A m st EARAR]

BESC:E Al s S
rAE IR LAY

Rif
LR =S

Bending properties of Al-7%Si-0.5%Mg alloys produced by semi-solid forming process

Shigeru IWASAWA, Yoshiyuki NAGATSU, Tatsuya HARIKOH, Tadashi NAGASAWA,
Yoshinori KAMIKUBO, Masashi TAKAHASHI, Kensuke YAMAMOTO and Yasuo SUGIURA

Semi-solid process shows a great promise for high strength, high ductility and superior internal quality
parts of applications including the transportation, automotive and aerospace industries. In this study, we investi-
gated bending characteristics of hypo-eutectic Al-7%Si-0.4%Mg (A356) alloys produced by semi-solid process.
The three-point bending test were performed for evaluating bending stress and bending displacement of semi-
solid process, gravity and ADC12 high pressure die-castings. The bending stress and displacement in as-cast TS5
and T6 heat-treated semi-solid forming specimens were superior than those in gravity die-castings with the same
heat treatment and also showed the greater bending displacement than in ADCI12 high pressure die-castings.
Thus it was found that the semi-solid process castings have noticeably toughness properties compared with con-
ventional casting alloys. The excellent bending properties of the semi-solid process castings were characterized
by their microstructures such as particle «-Al phases, fine eutectic Si phases and Al-Fe compounds. They led

to the enhanced stress of crack initiation and inhabitation of crack propagation, thereby provided superior bend-

ing characteristics.
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Analysis of thermal influence and thermal behavior of general-purpose
amorphous plastic materials by TMA

Masayuki YOSHIOKA and Yoshinori ITOH

Recently, the demand for various plastic materials is increasing and the importance of evaluation and

analysis of physical properties is increasing in the trend of worldwide weight-saving.

Troubles of destruction and breakage of plastic materials are often caused by "influence of thermal at-

tack" that does not involve changes in appearance and hue.

Thermal analysis includes DSC (Differential Scanning Calorimetry), DTA (Differential Thermal Analysis),
TGA (Thermal Gravimetric Analysis), TMA (Thermal Mechanical Analysis), etc. DSC is effective method to

analyze thermal behavior especially. However, it is difficult to obtain useful and effective knowledge except

"crystalline" plastic materials by DSC.

PS, ABS, PMMA, PVC, and PC are plastic materials that have been widely used because of their excel-

lent cost performance, but they are representative "amorphous" plastics materials.

In this research, we investigated the usefulness and effectiveness of TMA as a method to obtain knowl-

edge on "amorphous" plastic materials that have been received influence of thermal attack at the temperatures

above the Tg.

As a result, in all of the five types of amorphous plastic materials subjected to the preheating treatment

at the temperatures above the Tg, which showed shrinkage or very gentle expansion, in spite of the slope of the

coefficient of linear expansion that becomes several times to several tens of times generally.

Keywords : thermal analysis, TMA, amorphous plastic materials
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On the effect of dyeing-resistant paste material for CHUSEN
Tatsuya MORITA, Toshiki YAMAZAKI, Yusuke SUZUKI, Kazuyuki SUZUKI and Masakazu MUTO

CHUSEN is a dyeing technology using a dyeing-resistant paste. The paste prevents dyeing reaction from
dye injected. The paste is manufactured by adjusting blending of bentonite, rice flour, zinc salts and seaweed.
But, it has two problems. First, zinc is an environmental regulation substance. Second, manufacturing cost of the
paste is unstable due to fluctuation of seaweed harvesting amount. To solve these problems, we searched for al-
ternative materials of zinc and secaweed. As a result, we found aluminum as an alternative material for zinc,

polyvinyl alcohol as an alternative material for seaweed. We made dyeing-resistant paste blending these alterna-

tive materials, rice flour and attapulgite. It has good dyeing-resistant property.
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Laser processing of metal wire
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Development of a Simple Measurement Method for Forming Limit Strains
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