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Preparation of highly adherent resin plating

— Examination of plating on polycarbonate, polypropylene, and polypropylene/cellulose nanofiber
composites —

TANAKA Hiroki, MOCHIZUKI Reo and SHINOHARA Keigo

In this paper, the authors examine an alternative plating method that involves the use of low environmental load
etching without chromic acid treatment on polycarbonate (PC), polypropylene (PP), and polypropylene/cellulose
nanofiber composites (PP/CNF composites).

When PC plating was performed by using a plating method that included chromic acid treatment as a reference
experiment, the average adhesion strength was about 12 N/cm. When a plating method that included both ozone gas
treatment and alkali treatment was employed as an alternative to chromic acid treatment, the maximum adhesion
strength was about 3 N/cm. Furthermore, when a plating method that included alkali treatment was employed, the
maximum adhesion strength was about 12 N/cm, although the measurement error was large in this case.

The results of an examination of the plating method that included ozone gas treatment on PP and PP/CNF
composites showed that the CNF compounding tends to improve plating adhesion. The authors obtained a maximum
plating adhesion strength of about 1 N/cm by applying an aging treatment after electroless plating.

The results obtained in this paper are expected to be utilized in the commercialization of automotive parts by

employing PC and PP plating that involves the use of low environmental load etching.
Keywords : plating, polycarbonate, polypropylene, cellulose nanofiber, ozone
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L 2R R B NRIER REFERL
PSS at HAEIR

SRS REEWR MAGEZ BURKE JERMEL
Trial polymer processing and evaluation of PP/CNF composites by using highly

concentrated CNF master batches

KANNO Naoko, KOIZUMI Yusuke, KINO Hironari, AOKI Kenji, ANBAI Kenji, OKAMOTO Nobubhiko,
YOKOO Daisuke and WATANABE Takahiro

In this paper, the authors manufacture test samples of polypropylene/cellulose nanofiber composites (PP/CNF
composites) by using master batches with a 50% CNF concentration and then evaluate their mechanical properties
and CNF dispersibility. The tensile properties, bending properties, and CNF dispersibility of samples with a 20%
CNF concentration were good, but the properties of samples with a low CNF concentration did not improve. We

verified the cause of this result by conducting microscopic observations and infrared microscopic image analysis.
Keywords : infrared microscopic image analysis, dispersibility, cellulose nanofiber, mechanical properties
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High precision measurements of surface textures and their utilization in optical
simulations

— Estimation of the characteristics of light scattered from a surface geometric microstructure —

TOYOTA Toshihiro, SHICHI Wataru, YANAGIHARA Wataru, KINO Naoki, ONIKUBO Ikuo
and SUZUKI Taka-aki

Geometrically regular roughness on surface like hair-lines causes light diffraction so called rainbow effect. This
phenomenon is often observed on the high-precision machined surfaces of injection molding dies. Such regular
roughness unexpectedly transferred by injection molding on the optical components result degradation of optical
properties as light scattering.

Gonio-spectrophotometric color measurement instruments have been used to measure these light scattering
characteristics which depend on light incident angles and scattering angles. These instruments provide the light
scattering characteristics on a surface as their mean values over a certain area. For this reason, optical measurements
only produce degenerated characteristic data for regular surface roughness.

Meanwhile, the surface geometrical structure can be digitized as set of high-density point cloud based on the
light interference principle. These set of point cloud are used to evaluate surface roughness parameters such as Ra and
Sa. Although light diffraction phenomena such as the rainbow effect are caused by the regularity of surface
microstructures, most discussions of light scattering characteristics do not pay attention to them.

This report demonstrates that light scattering characteristics, including light diffraction, can be estimated

precisely by using micro-area geometrical structures.

Keywords : high-precision machining, surface roughness, optical diffraction, wave optical simulation
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Calculation of reflected light distribution by using measurements from the areal surface
texture of a machined surface

SHICHI Wataru, TOYOTA Toshihiro and YANAGIHARA Wataru

Optical simulations using the ray tracing method allow the performance of optical equipment to be evaluated in
a virtual environment, thereby enabling product design procedures, such as prototype development, testing, and defect
identification, to be performed more efficiently. With this method, the scattering phenomenon that occurs when light
reflects off an object can be reproduced by using light scattering data. However, few studies have reported data
indicating a property where light scattered with a widely spread diffraction using a high density surface texture that
included complex microstructures ranging from smaller than a micrometer to up to 100 pm were obtained by a non-
contact areal surface texture measuring instrument. In this report, the distribution of colored scattering light caused
by the diffraction phenomenon generated on a machined surface by using measurements from its surface texture was
calculated. The calculation results reproduced patterns similar to the actual measurements and provided more detailed
information about the scattering phenomena. In addition, the calculation results was described as bidirectional
scattering distribution function (BSDF) data and some reflection appearances simulation of the scattering light on a
machined surface was carried out by using BSDF data. The simulation results reproduced the appearances of actual
scattering light well. Based on these methods, this report discusses the appearances of light reflected from a machined
surface under different machining conditions that are reproduced virtually by modifying the aspect ratio of the

measured machined surface data.
Keywords : Precision machining process, 3D surface profile data, Reflection scattering, Diffraction
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Development of a fuel-conversion drying technology for livestock manure
OKAMOTO Tetsuji, MIYAHARA Shoichi and SATO Katsuaki

About 87 million tons of livestock manure are discharged annually, which is equivalent to about 27% of the
organic waste generated in Japan, and much of it is returned to compost and other organic matter. However, compost
production exceeds demand in some livestock concentration zones, causing environmental pollution and compost
retention due to excess supply. Therefore, in this study, the authors developed a fuel-conversion drying technology for
dairy cow manure, which has the highest water content in livestock manure. The Shizuoka Prefectural Research
Institute of Animal Industry, which is a joint research organization, prototyped a dried dairy cow dung fuel using a
variety of drying technologies, including pre-treatment technologies. To fulfill the share of work assigned to our
laboratory, we evaluated the following: 1) the effect of removing nitrogen and sulfur from dairy cow manure by pre-
treatment; and 2) the discharge characteristics of nitrogen oxides and sulfur oxides when pelletized dried dairy cow
dung was burned in a biomass boiler. The results of our evaluation were as follows.

1) The quality standard of nitrogen and sulfur (wood chips for fuel [Class 4]) was met by combining solid-liquid
separation and drying for dairy cow manure.

2) If dried dairy cow dung can be completely burned, the nitrogen oxides and sulfur oxides present in the

exhaust gas can be reduced to below the regulated value.

Keywords : livestock manure, drying, combustion, nitrogen oxide, sulfur oxide
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Research for improving the surface properties of metallic components in injection

molding machines

— Examination of conditions for the evaluation of separating loads —

INABA Ayano, KOIZUMI Yusuke, KANNO Naoko and KINO Hironari

Keywords : separating load, metal-surface treatment, injection molding
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Trial production of plastic bottles containing cellulose nanofibers for blow molding

KOIZUMI Yusuke, KANNO Naoko, KINO Hironari, YAMADA Masaomi and NAGAHASI Hideyasu

Keywords : cellulose nano-fiber, mechanical property, blow molding
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Evaluation technology for evaluating the surface texture of micromachining

curved surfaces

YANAGIHARA Wataru

Keywords : evaluation technology, surface texture, micromachining curved surface
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Study on the goniophotometry of luminaires emitting on non-planar surfaces
(1st Report)
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Support for the utilization of IoT technologies for small and medium-sized enterprises
(2nd Report)

— Evaluation of the usability of proprietary IoT system —

IWASAKI Kiyoto, YAMAGUCHI Tomoyuki, MIYAKAWA Yoshihisa and YAMASHITA Toshihiro

Keywords : IoT (Internet of Things), visualization, press working, usability
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Support for the utilization of IoT technologies for small and medium-sized enterprises
(case study IV)

— Seminar in collaboration with the university —
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Aromatic distilled water of Japanese pepper harvested in Shizuoka Prefecture
WATASE Takaya, MATSUNO Masayuki and YAMASHITA Rie

Keywords : Japanese pepper, aromatic disstilled water, aroma, reduced pressure distillation
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1 95 & -Pinene @ —Pinene @ —Pinene
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3] 113 B -Pinene B -Pinene
4] 115 Sabinene Sabinene Sabinene Sabinene
5| 118 unknown
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8| 125 & —Phellandrene a—Phellandrene @ —Phellandrene @ ~Phellandrene @ —Phellandrene
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Development of tablet crushing technology for children and adults with dysphagia
— Simplifying dispensing work in hospitals and pharmacies —
MATSUNO Masayuki, MIYAZAKI Yasunori and MORINO Kazuyoshi
Keywords : Planetary centrifugal mixer, tablet crushing
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Development of aroma cosmetics by using cellulose nanofibers

ISHIBASHI Kana, YAMASHITA Rie, KASHIWAGI Satoshi, ITO Keisuke and TERADA Yuko

Keywords : Cosmetic, Aroma, Cellulose nanofiber
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Proposal of a chair backrest test that assumes an impact load

KIKUCHI Keisuke, WATANABE Masayuki, MURAMATSU Shigeo and NAGASAWA Tadashi

Keywords : chair backrest, impact load, hammer fall, strength test

DL UCE B B A A T 2R T IEZIRE T 5720, EERICADRBO LK TSR
72U H I EEFHHILTZ, FOREE., fEORHREL T, #50ms DOFEFRFHE T 600N (2T HEBRA/RA

T CHLZEDNAGNEIR ST, ZOEBMTEORHEAZHELT 5720,

Nrw— PICELOERAMEB R,

NV ED ASmm ORFIZ, KI8ms THI 600N (Z1E T HE AT HA L EHICAM T HZLNAETH T, &
i, EEMEAAELRFOELIAORBREL TELSE TV,

F—U—F  lF oW, BREG, A2 — %, RIERR

1 It®Iic

YAFFEFTClE, Hx RF B OMERBREIT> T
L, B T OHELTZNORBROE SN 36%LL i
WV, ZIUE, BN OBBIZEA L — A RBIENR S
Wz ThD, HARNAERET DL, ADRBNEL
JES TR, R ST T2 OBE A TR 2 1
DB EDNG 0T, Fr T O HIZALORERIT JIS S
1203:1998 ([T ESINTWVDAY, ffEHEWP-OINZD
TLEINTERY, WA EITRRD,

ZITAMFETIE, AP HICB WL E T
2, HHIAUTHNLE R EAFHIIL . TNATEL
TELHLVHBR T EZ IR R THZ L HRELT,

2 hik
2.1 R AfHONE

T BB B STARPHA2000 (BRAR— /LR ¢
VD) OAKET I Faz—RIT, T OFLIZIUCA
SECTEARREEBOAF T, ZOFRNIBEEIZ AL TR
YV EEEL, ZbiE— IR R 1O ~f
B, AESICEDETRELL, ADNESTELZN
\ZHWDIpbe, KT I7F 2z —RITNESILTND
B—REANLAEIRHSNS (K1), 7TADRER
FiFEA~GC (JKES51~85kg) ZXfRIT, i
WIS T RE DR AT A E LTz, JEDEIEIL 10
[EREDIRL, BGONIMET —Z D55, Hieb @V
BHE—7Z2D 005 RKOFEEMELL GRHLZ,

> SR
> e—7icEt s

X1 MHEEGEOWEDOTRA

F7o, MEONEED BGNLLE) MO EE—7I12
ETHECTORRMIZR L,
2.2 NUe—% FICX5H R E OB

6.5kg DN —ZIRDFIZLUTHRD RIF 7%, B
% BB DKL T 7 F 2 — 2RO R 72450 72
AU S HZ & TR AT A 52 72 (K2), ~>
~— D LS E T, MEE—7EE—JITET
DIRFZRIE LT,

-
-
-
-
-

i
K2 Nrv—%FIiCk5EREanH



Rl SR T2E BRI ZERT WFgEds 55145 (2021)

3 HRbroBg

X312, 5B S O R EE 2R L C e K OO 1 B2
HE7ayhllz, RESKEONFIZEFRWENK
DM DT, BB EILEED 5 OfE A2
ICH RESEEINDEEZONEDN, HAZELED
ERELTIE, FI600N 2 KOE R EEL THD
ZEMTERE, M4, RBRERE DLy — s E
B O Reb BV DEEEDT-, T T5LK50ms T
V=T DIEN Do T, UL EORE RS,
BATEILUCHBLT REFFEIL, K50ms ORFHETHR
600N (ZIET HAM CTHOLIENHLN 2T,

650
L

550 2
S  J
8 450 o *
=

L g
350
®
250
40 50 60 70 80 90
#HE (kg)

3 RBIEHEH O EITN T 2 de K Ol R i

100

3 80

E

T

= 60 I 3 e Al

pi,

w40

T

4, 20

0
A B C D E F G

RREME

B4 ABRFEEE Z L DY — 7 BER R & OF i
(RE#R)

M51%, N IR A — I EEE— Y
BRI CTHD (BRI FERDEE), B — I EIZ
BAL Tk, Ny ~—%ENKELRDIEEERBIC
I NN LT, T2 =T — R —h A
LTHHN., TN RZRWIEE NS, EFITLE
LA 5END, N~ —DFEN45mm D F
IZHI600N Z A fif TEAHZEN 3D, B — 7B R
WAL TE, N —H AL LB ITENICELS 5T,
ZHHHIELOXI/NEL, 45mm DOEEZHISms D F| 3
Keffl&7eotz, ©—7BIERMIFIEF I WEE R L
oty VBB AR P GINDEVI R
TIEFLWERBRE L TR LSS LB 2 BD,

1, 200 10
1,000 i . 8 T
:Z: ig S
800 . i
6 =
e * i
= 600 - -
EN ‘.. 4 g

] 400

U g
200 2 o,

0 0

0 25 50 75 100 125 150
N=—0D%ZE (um)

B5 Nyv—FECNTIE-IEEY -
B3 I ]

@ U—UffE, A U— 7 BERH

4 F¥

ANINBNT LA TR I S T AUTH DD fef E O FF
EL T, £950ms O HER] TR 600N |22 92 i B 4y
HCHHIEEWALNI LT, 20X EHE T
DHITIE, N ~v—% FICLAEHRAFMDBG I THY,
FI8ms DIF CHRI600N | Z T A A2 EL T 5
THZENHRE CTh Tz, SHRITENFHEA—T—&
HEEL . BB OA AMEEZHEEL T,



T BRI
[/—F]

ATV AR fof B4 BRI AR AT

— FVAMED [R50 (225WT —

TR

e A AR EME RE L

Survey of the load management status of woodworking presses

— Visualization of the press load —

WATANABE Masayuki, KIKUCHI Keisuke, MURAMATSU Shigeo and NAGASAWA Tadashi

Keywords : Woodworking press, Visualization, Press load, Raspberry Pi
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Influence of adhesives on the acoustic features of a laminated plate
MURAMATSU Shigeo, NAGASAWA Tadashi, KIKUCHI Keisuke and WATANABE Masayuki

Keywords : laminated plate, adhesive, acoustic features, cellulose nanofiber
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Reduction of Feelings of Tiredness by a Half-Kneeling Posture

— Suggestion for Working Posture during Milking in Dairy Farming —

OGA Kumi and FUNAI Takashi

AR T, Vol.57, No.3, 129-134 (2021)

Keywords : Balance ability, Base of support, Intermediary position, Squatting posture, Half-kneeling posture,

Feelings of tiredness
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Pore structure change of bamboo-derived activated carbon by ash removal and the
improvement of electric double layer capacitor performance
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Development of a simulation system to design a forging process for the manufacture of
orthopedic implants

KORENAGA Sosuke, MATSUSHITA Itsuki and HONDA Masakazu

Titanium alloys with excellent biocompatibility are widely used in medical devices such as orthopedic
implants, and these products are manufactured by hot die forging. In hot die forging, it is important to not only
obtain the desired product shape but also control the microstructure because the latter affects the mechanical
properties. Therefore, many trials need to be conducted to identify suitable manufacturing conditions, but this leads
to increased development costs.

In recent years, forging simulations have been widely used to reduce development costs. However, in a general
forging simulator, basic data is not sufficient to allow the accurate prediction of the shape and microstructures of a
product. For these reasons, a stress-strain curve for titanium alloy has been acquired to facilitate the accurate
prediction of the shape of a product, while a tool for predicting the microstructure (processing map) of a product has
also been constructed.

In this report, the above data are incorporated into a forging simulator in order to build a simulation system
that enables the shape and microstructure of a product to be predicted. In addition, as an example of how this system
can be used, the optimum shape of a raw material is examined. The use of this system enabled the optimum shape
of the raw material to be clarified, the volume of the material to be reduced, and the material costs to be reduced by
about 10%.

Keywords : titanium, forging, simulation, finite element method, processing map.
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Development of an efficient learning method for image recognition Al by using a data
compression algorithm

MATSUSHITA Itsuki

In image recognition Al a large amount of training data is required to ensure high performance, and the huge
costs associated with data collection are a barrier to the introduction of Al In this study, the authors propose a
model that can efficiently learn from a small amount of data by incorporating an image data compression algorithm
into image recognition Al. The results of a validation performed using CIFAR-10 indicated that the proposed
method was able to reduce the training data by up to 55.6% compared to conventional methods. The results of
predicting an object's hardness from microstructural images revealed that the proposed method was able to improve

the prediction accuracy and reduce the training time compared to conventional methods.
Keywords : image recognition, algorithm, data compression, artificial intelligence
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Isolation and evaluation of lactic acid bacteria for sour beer derived from marine

resources

KUROSE Chieko and KATSUYAMA Satoshi

Keywords : beer, beer brewing aptitude, lactic acid bacteria, marine bio
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Trial manufacture of CNFs by using a refiner
KAWABE Chika, TANAKA Shogo, OTAKE Masatoshi, TAKEYASU Yuya and YAMAMURA Nobuhiko

Cellulose nanofibers (CNFs) are thought to have great potential in a wide range of industrial applications. At
present, however, the high cost of the equipment used for their manufacture makes CNFs so expensive that the
development of CNFs applications has been slow. In this study, the authors study a method of manufacturing CNFs
with only a refiner with the aim of developing equipment that can manufacture CNFs inexpensively in large
quantities.

The use of a newly developed refiner to perform defibration enabled the production of slurry containing many
nanometer-sized fibers (hereafter referred to as "refiner CNFs") that was equivalent to commercially available CNFs
along with micrometer-sized fibers. In addition, these refiner CNFs exhibited less damage to the fibers in
comparison with the commercially available CNFs.

The authors made composites of the refiner CNFs and polypropylene (PP), whose measured tensile strength
was equivalent to that of pulp/PP composites and stronger than that of commercially available CNFs/PP composites.
Furthermore, CNFs/PP composites that had bleached chemi-thermo mechanical pulp (BCTMP) as their raw
material exhibited the highest tensile strength.

Keywords : cellulose nanofibers, composite, nanofibrillation, refiner
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Application development of a Measurementmeasurement-sensing technology
for animal breeding sites (2nd Report)

IDE Tatsuki, SAITO Masato, MANO Tsuyoshi, OGUMA Atsuko, OMURA Manami, NAGATA Hiroaki,
KOBAYASHI Nobuaki and HITOKOTO Takanori

A non-invasive, non-restraint cow calving detection system is has been developed by applying the a
technology developed for nursing care monitoring systems. In order toTo improve the versatility of the system and
reduce the its costs of the system, a sensor sheet for connected cows, which is commonly used on dairy farms, was
developed , which is commonly used in dairy farms, and prepared a demonstration test environment was prepared.
By using convolutional neural networks (CNNs) as a sensing technology, it wasthe authors were able to found
determine that labor pains in cows can be detected with a high degree of accuracy. The This pattern recognition by

CNN s is highly versatile, and it can be applied to animals other than cows and as well as in other industrial fields.

Keywords : cow, delivery, unrestraint, detection, convolutional neural network (CNN)
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Evaluation of the CNF dispersibility of PP/CNF composites by X-ray CT

TANAKA Shogo

Keywords : CNF, Cellulose nanofiber, CNF Composite, polypropylene, X-ray CT
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Estimation of surface roughness by using color imaging
NAKANO Masaharu, OHTA Yukihiro, OKADA Kaede and KATOH Makoto

A method of estimating surface roughness by using colorimetric data from an object's surface has been
developed in order to allow the macroscopic distribution to be measured quantitatively in a short time. Surface
roughness was estimated from the distribution of colorimetric data that was obtained using an imaging colorimeter
and plotted on an xy chromaticity diagram. The relationship between several areal roughness parameters that were
measured using a confocal microscope and the colorimetric distribution was evaluated by using roughness
comparison specimens. The width of the colorimetric distribution was approximated to an exponential function of
Sa within the range of 0.3 to 47um, where Sa is the arithmetical mean height of the scale limited surface and one of
the height roughness parameters. In addition, the authors confirmed that the newly developed method could be

applied to estimate other roughness parameters, as well.
Keywords : Surface roughness, colorimetry, imaging, colorimeter, confocal microscope.
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Availability judgments for polarization measurements using light scattering

analysis on opaque samples
OHTA Yukihiro

In this paper, the authors propose applying a light scattering analysis to select an appropriate light source
wavelength with the aim of visualizing the residual stress in opaque resins. The photoelastic method can be used to
visualize the residual stress of transparent resin products without destruction and contact. To apply this method to
opaque resin products, it is important to select an appropriate light source wavelength. Therefore, the amount of
light transmitted through the sample is predicted by performing light scattering analysis based on the Monte Carlo
method in order to select an appropriate light source wavelength. In this study, the authors performed a basic
verification by using a model constructed with a glass cell filled with pure water and dispersed particles. The results
demonstrated that the measured values agreed with the analyzed values. In addition, the same model was used to
create a polarization measurement propriety determination diagram which selected the light source wavelength and
the particle concentration as variables. The effectiveness of the propriety determination diagram is also discussed

based on the polarization measurement results in this report.

Keywords : Photoelastic method, Monte Carlo method, Light scattering analysis
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Development of sampling methods for improving material evaluation and analysis skills
(2nd Report).

YOSHIOK A Masayuki, TAKOH Shinya, UEMATSU Toshiaki, OSADA Takahiro, OGAI Motoharu
and ITOH Yoshinori

In recent years, the number of samples in complicated states and conditions has been increasing in the tests,
analyses, technical consultations, and other activities requested by our center. The difficulty involved in preparing
these samples is a matter of concern.

Because setting these samples in various test and analysis instruments can be difficult, it is not always possible
to conduct an evaluation or analysis. Moreover, even if an evaluation or analysis can be performed, it may be
extremely time inefficient in some cases.

Therefore, for materials such as these that are difficult to prepare, the authors aim to develop a preparation
method that will allow samples for evaluation or analysis to be prepared efficiently and appropriately.

The authors have developed a number of methods that may be considered useful for various types of
instrumental analysis, such as SEM and FT-IR, and various metal material tests.

These methods are currently being used in actual testing, analysis, and technical consultation services.

Keywords : difficult-to-preparing materials, preparing method, instrumental analysis, material test
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Non-destructive and non-contact measurement of hardness by X-ray diffraction
(Ist Report)

— Relationship between the half value breadth and the Vickers hardness of
heat-treated steel materials —

OGAI Motoharu, UEMATSU Toshiaki, UCHIYAMA Munchisa and TERAMOTO Yoshinobu

The hardness of steel materials is one of the most important features in an evaluation of mechanical properties.
The Vickers hardness test or the Rockwell hardness test are mainly used for hardness measurements. Non-
destructive and non-contact hardness measurements are required in the performance of quality control for steel
products.

In this paper, the authors investigate the relationship between the half value breadth (HVB) and the Vickers
hardness for heat-treated steel to evaluate the reliability of hardness measurements by X-ray diffraction.

The results obtained in this investigation are as follows.
(1) Coarse grain increased the dispersion of the HVB within the Debye ring. (2) The range of the HVB was larger
for the quenched specimen than it was for the tempered specimens and the as-received specimens. (3) There was an
inflection point in the relationship between the HVB and Vickers hardness. The approximate equation was different
when the HVB was wider or narrower than the inflection point. (4) The proposed method could be used to estimate

the Vickers hardness from the HVB by obtaining the approximate equation for each steel type.

Keywords : Steel, Vickers hardness, Half value breadth, Dispersion of the half value breadth, The velation between the
half value breadth and hardness
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TS ORI 21T -7, K5IZARERF OEED &%
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N ONEHEAR 75 REVR SR R, FARE O M &
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T°5 500 D X FRASRZMLLE LT,

ZUTBODOEEM DT AV T OFIRIE, SCM440
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FEM LU TF ALY 7 DIgIREL 22572, 600°C
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Vo T DGR OMEN KR ELEACT DI LN 3757,
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B4 i _
¥t [deg] HEHERZE[deg]l A BRI

SCM440,, 2.48 0.079 0.032
SCM440, 6.40 0.095 0.015
SCM4407.60 2.73 0.013 0.005
SUJ2,p 2.33 0.160 0.069
SUJ2, 7.46 0.113 0.015
SUJI21-600 2.72 0.026 0.010
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-l i [deg]
R4 ) 7E (215 Tl i PR
1 2 3 4 (35 K Af— e /MiED)

SCM440,; ~ 2.48 2.48 2.49 2.49 2.49 2.49 0.01
SCM440,  6.53 6.54 6.55 6.55 6.56 6.55 0.03
SCM440p.699  2.73 2.73 2.73 2.72 2.72 2.73 0.01
SUJ2  2.32 2.31 2.32 2.32 2.32 2.32 0.01
SUJ2, 7.53 7.54 7.54 753 7.53 7.53 0.01
SUJ2re00  2.72 2.72 2.71 2.71 2.72 2.72 0.01

X5 ST ERRE L 7= 1A o B 5E i e O 2 o P2 il & HipH

il it [deg]
R4 7 [ 4 P iR
1 2 3 4 5 (e KAt~ I /M)

SCM440,, 2.53 2.54 2.54 2.53 2.51 2.53 0.03
SCM440q 6.46 6.27 6.45 6.28 6.47 6.39 0.20
SCM4d0p.q0p 272 2.73 271 2.72 2.72 2.72 0.02
SUJ2,r 2.32 2.34 2.36 2.31 2.32 2.33 0.05
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WCEREOBEFT CRE Ly —AESOEHE T '§
RUHAERBIRT, By h—AMSOFHMEE,  ~
AT O F ERTIE SCMA40ar, SUJ 20k £ 12 190HV . |
BETHoT, BEANEITIZE T, SCM440q 1% 0 2 ﬁaﬁqr[d ]6 8 10
mlde
630HV FLEE, SUJ2q T 770HV FEE ETE v b — AfiH e
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B R

1) ARt X BREHTIZEDHE AT K miE
SEEAM . A BB B IR i 36, 61(2),68-73(2016).
2) /NETER M BEABED & LS HIAT B AT
BELINTZEDFRANTHONT . BAM B S (ML,
26 (280), 24-30 (1976).

3) FEMBHI Al X BREIHT I L2 HE A SR o i
iE . BAME RS (MR, 34 (379), 91-97 (1985).

—120—



TS T 3Bl St e 5 —
[/—F]

A X # CT O EE 24

PR A heEEdT

g HT

R BEWE

Measurement accuracy evaluation for X-ray CT

HARIKO Tatsuya, IWASAWA Shigeru, NAGATSU Yoshiyuki and ATSUMI Hiroyasu

Keywords : X-ray CT, Measurement accuracy evaluation
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Elemental analysis of black chrome plating by means of an electron probe micro

analyzer (EPMA) and X-ray fluorescence analysis (XRF)

OSADA Takamasa and TAKO Shinya

Keywords : Elemental analysis, Depth of emission in X-ray fluorescence
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Establishment of a high-efficiency molding technology for lightweight
and high-strength materials (CFRP)

— Establishment of a UD-tape production technology for the base materials of CFRP —

NAGAFUSA Hideyuki, MORITA Tatsuya, SUZUKI Shigeyoshi and SUZUKI Kazuyuki
keywords : Carbon fiber reinforced thermoplastic, Uni-directional tape
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Water-repellency and surface roughness with the structures of double layers using

electroplated nickel deposit from a chroride bath
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