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Development of lightweight and high-strength composite to replace cast iron

SUZUKI Hiromitsu, HASEGAWA Kazuhiro, TAKAGI Yoshio and KITAMURA Hitoshi

Cast iron is mainly used for the scroll wings of air conditioner compressors. From the viewpoint of energy
saving, lightweight and high-strength materials are required to replace cast iron. Therefore, we developed a
lightweight and high-strength aluminum matrix composite by impregnating aluminum borate preform with
aluminum alloy by high-pressure casting. In this study, we evaluated the mechanical and thermomechanical
properties of the developed aluminum matrix composite. The developed composite had an increase in tensile
strength of about 50% and in Young’s modulus of about 70%, and decreased linear expansion rate by about 30%
compared to ACA4C. It was thought that tensile strength and Young’s modulus could be further improved by
changing the preform ceramic composition.

Keywords : aluminum matrix composite, high-pressure casting, scroll wing, aluminum borate
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Microstructures and mechanical properties of thixocast aluminum alloy joints
fabricated by friction stir welding

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

The aim of this work is to evaluate the effects that FSW has on the microstructural characteristics and
mechanical properties of thixocast Al-7% Si-0.5%Mg-1.0%Cu alloys in as-cast, Pre- and Post-T6 heat-treated
conditions. No welding defects such as cracking or blowholes were observed, and the onion ring patterns were
clearly observed in part of the weld zone in all specimens. The welded zone was divided into highly characteristic
microstructures, i.e. stir zone (SZ), thermo-mechanically affected zone (TMAZ), heat-affected zone (HAZ) and base
metal (BM). FSW resulted in a significant breakup of eutectic Si particles and subsequently a uniform redistribution
in the aluminum matrix in the SZ located in the center of the weld. The TMAZ, which is adjacent to the SZ, has an
elongated grain structure. The hardness in the SZ showed a higher value than those in TMAZ and parent metal in
the as-cast specimen while in the Pre-T6 heat treated sample adverse trend was exhibited in the hardness profile.
Post-T6 heat treatment resulted in the restoration of the hardness in the SZ. The U.T.S. and elongation of the as-
cast joint were higher than those of the Pre-T6 heat condition. Post-T6 heat treatment led to the improvement in
the strength and elongation, caused by the refinement and spheroidization of eutectic Si particles, and the enhanced
matrix strength due to the precipitation of the strengthening phases throughout the material.
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Effects of Cu content on mechanical properties of thixocast Al-7%Si-0.5%Mg alloys

IWASAWA Shigeru, SUZUKI Hiromitsu, HASEGAWA Kazuhiro, KAMIKUBO Yoshinori,
TAKAHASHI Masashi, YAMAMOTO Kensuke and SUGIURA Yasuo

In the present study, we investigated the effects of Cu addition on the microstructure and mechanical properties
of thixocast Al-7%Si-0.5%Mg alloys. The addition of Cu resulted in the formation of 6 and Q phases, and their
volume fraction increased with an increase in the Cu content. A good combination of tensile strength and elongation
was obtained in the Al-7%Si-0.5%Mg-1.0%Cu alloy, revealing 272N/mmz2 in U.T.S. and 9.2% in elongation in as-
cast condition, and 326N/mmz2 in U.T.S. and 5.1% in elongation in T5 condition. This is because the thixocasting
process, which is characterized by a much faster solidification rate, leads to fine eutectic phases such as Si phase Fe-
and Cu-bearing intermetallic compounds, and an increase in supersaturated solution elements within the a-Al phase.
The resultant mechanical properties of thixocast alloys show superior strength and ductility compared to those of
conventional gravity die-cast alloys.

Keywords : Thixocasting, Mechanical properties, Aluminum casting alloys, Cu addition
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Influence of polypropylene type on mechanical properties of CNF composites
containing maleic anhydride-grafted polypropylene

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

In this paper, the authors evaluated the mechanical properties of test samples, namely, polypropylene/cellulose

nanofiber composites (PP/CNF composites) containing maleic anhydride-grafted polypropylene (MAPP). It was

found that there were some differences between the mechanical properties of the block-type PP composites and the

homo-type PP composites. We considered the reasons for this result by conducting microscopic observation and

infrared microscopic image analysis, focusing on the interaction between MAPP, CNF and PP.

Keywords : homo-type PP, block-type PP, dispersibility, mechanical properties, cellulose nanofiber (CNF)
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Injection molding for automotive parts using PP/CNF composites

KOIZUMI Yusuke, INABA Ayano, KANNO Naoko, MANO Tsuyoshi, AOKI Kenji, ANBAI Kenji,
OKAMOTO Nobuhiro and ENDO Kazuyuki

Plastic/Cellulose nanofiber (CNF) composites are gaining considerable attention due to their excellent
mechanical properties. We developed a masterbatch (MB) containing a high-concentration of CNF. In this study,
we made two composites, normal-grade (MB and polypropylene) and high-impact-grade (MB, polypropylene and
resin modifier) for injection molding of automotive parts (A-pillars). The tensile strength, flexural strength and
flexural modulus of these composites are higher than polypropylene. The impact resistance of the high-impact grade
is higher than the others. In addition to these mechanical tests, A-pillars consisting of these composites have been
successfully obtained by the injection molding without any molding defects.

Keywords : Cellulose nanofiber (CNF), composite materials, resin modifires, injection molding, automotive parts
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loT support efforts of the Industrial Research Institute of Shizuoka Prefecture (2nd Report)

— Establishment of the 10T competence center of Shizuoka Prefecture third edition —

AKAHORI Atsushi, MOCHIZUKI Kazutoshi, MOCHIZUKI Kenji, OSAWA Hirofumi,
TAKEI Tasuku, IWASAKI Kiyoto, MATSUSHITA Itsuki, NAKAYAMA Hiroshi and SUZUKI Taka-aki

Since 2019, we have been strengthening support for the introduction of 10T technology to the manufacturing
sites of small and medium-sized enterprises in Shizuoka Prefecture through new growth strategy research and the
"Small and Medium Enterprise loT Utilization Promotion Project.”

The 10T competence center of Shizuoka Prefecture, which was established in 2019 as a support base for 10T
introduction to companies in Shizuoka Prefecture, reached its third phase, and expanded its satellite laboratories
into the Numazu and Hamamatsu Industrial Technology Support Centers. With the cooperation of 12 companies, a
total of 14 booths were established: 7 in Shizuoka, 4 in Hamamatsu, and 3 in Numazu. A total of 1,249 visitors were
accepted from November 2019 to the end of January 2022. In addition, in joint research with the National Institute
of Advanced Industrial Science and Technology (AIST), we have made an environment where you can experience
example visualizations of press operation status. The "loT University Collaboration Course," which strengthens
support for on-site 10T implementation, was held four times in two years. 36 companies took part in the course, and
22 of them successfully got data by introducing IoT technology to the site. In fiscal year 2022, we are planning to
update the exhibition experience room in November, and to hold the "loT University Collaboration Course™ three
times.

Keywords : 10T (Internet of Things), Dissemination, Competence Center, Exhibition
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Supporting small and medium-sized enterprises in utilizing loT technology (3rd Report)

— Analysis of the effect of the introduction of self-made 0T systems —

IWASAKI Kiyoto, MIYAKAWA Yoshihisa, MIYAKAWA Shoji and YAMASHITA Toshihiro

Self-made 10T initiatives are being implemented across Japan, where companies attach sensors to production
machinery in the field to collect data and visualize productivity in order to improve productivity. However, since
there are few cases where the specific effect of the introduction of IoT has been clarified, and it is not possible to find
a method to utilize the collected data, companies are hesitant to make capital investments for the introduction of IoT.
In this study, we provided technical support for the introduction of 10T at a company engaged in press processing,
and developed a system that detects contact signals output to counters and other devices during equipment operation
as production history data, and displays information such as production output, work pace and scheduled end time
of production on a monitor near the equipment. As a result of analyzing the collected production history data, we
were able to confirm the contribution of the introduction of the IoT to the improvement of worker productivity and
the quantitative evaluation of the impact of kaizen activities. The findings from this study can be used as an example
of the implementation of 10T in a model factory to address issues common to many sites, including production and

inspection processes, and can be expected to be widely deployed in other industries in the same field.
Keywords : 10T (Internet of Things), visualization, press working
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Development of portable 10T starter packs

MOCHIZUKI Kenji

10T is expected to be highly effective in improving productivity. We have developed portable 0T starter packs
(PISPack) in our institute to support the on-site introduction of 1oT. A PISPack can be brought to a company's
production site or other location for an loT technology demonstration, or attached to equipment on site for a proof
of concept (PoC) on the implementation of 10T. In addition, it is possible to efficiently learn the fundamental
technologies of 10T by "tracing™ the system of PISPack.

The implementation used a Raspberry Pi and Espressif's ESP32 as core components. Open source software was
also used.

The developed PISPacks and their derivatives have been used as teaching materials in technical seminars at
several companies and to conduct PoC demonstrations of the introduction of [oT by bringing them to the field. For
the time being, they will be widely used to promote loT-related technologies and provide consultation services.
We will continue to improve and refine the PISPack to make into a more effective and better quality tool to assist

companies.
Keywords : 10T, Raspberry Pi, Arduino, Node-RED, JavaScript
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Rosa rugosa extract fermented by lactic acid bacteria on the microbial library

HAKAMATA Masatoshi, MATSUNO Masayuki, ASANUMA Toshimichi,
ISHIBASHI Kana and YAMASHITA Rie

Skin care is important for maintaining our health. We have been collecting agricultural products from
Shizuoka Prefecture and using them as skin care materials. On the other hand, in order to develop the prefecture's
characteristic fermented foods, useful microorganisms from the natural world of the prefecture have been collected
and a library has been prepared. This time, we focused on Rosa rugosa petal extract. It inhibits collagenase, which
decomposes collagen that contributes to skin elasticity, and tyrosinase, a melanin synthase that contributes to skin
blackening. We examined whether the functionality could be enhanced. Six of the lactic acid bacteria used grew in
Rosa rugosa extract, and the pH of the fermented extract decreased. Compared with the extract to which lactic acid
bacteria were not added, the tyrosinase inhibitory activity was stronger in the extract in which the pH was lowered.
Since the amount of polyphenols was also increased in the fermented extract, it was considered that the metabolism
and conversion of polyphenols by lactic acid bacteria and the stabilization of polyphenols by lowering the pH had
an effect on the tyrosinase inhibitory activity. Furthermore, in the extract containing lactic acid bacteria having
B-glucosidase activity, there was an increase in phenylethyl alcohol and geraniol, which are the aroma components
of roses, and the material had a strong fragrance.

Keywords : Rosa rugosa, Lactic acid bacteria, skin-care and tyrosinase
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Screening of carotenoid producing microorganisms from Suruga Bay

MUROFUSHI Keita, IGUCHI Daisuke, SUZUKI Mitsuaki, OHTARA Kazuhiro, KATO Takanari,
KATSUMATA Masahiro and HARA Kiyotaka

Carotenoids are commercially used for dietary supplements, cosmetics, and pharmaceuticals because of their
antioxidant activity. In this study, 40 carotenoid producing microorganisms were isolated from sea sediment that had
been collected from Suruga Bay in Shizuoka, Japan. One strain, SG-39, was found to be a red carotenoid astaxanthin
producer, and was identified as Xanthophyllomyces dendrorhous by 26S rRNA gene sequence analysis. We also
generated a mutant strain, SG-39-4, whose astaxanthin production was increased threefold as compared with the
original strain SG-39 through random mutagenesis using the chemical mutagen ethyl-methanesulfonate (EMS). The
mutant strain SG-39-4 was able to grow in liquid medium prepared from waste pasta. These results indicate that
the strain SG-39-4 has the possibility of converting sugar-rich food waste to valuable carotenoid, a process is called
biorefinery.

Keywords : Marine microorganism, Astaxanthin, Biorefinery
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Development of plating technology for polylactic acid

— Examination of etching method —

MOCHIZUKI Reo, TANAKA Hiroki and IWASAWA Shigeru

Keywords : plastic plating, polylactic acid, biomass-based plastic, carbon neutral
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Preparation of highly adhesive resin plating on polypropylene/CNF
composite materials

— Post-etched surface condition for resin and plating adhesion strength —
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Evaluation of heat dissipation of heat sink fabricated by semi-solid process

IWASAWA Shigeru, NAGATSU Yoshiyuki, KAMIKUBO Yoshinori, TAKAHASHI Masashi,
YAMAMOTO Kensuke and SUGIURA Yasuo

Keywords : Heat sink, Heat dissipation, Semi-solid process, High thermal conductivity, Aluminum alloy
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CNFERHEEDEAMEHI B BB E R, Hix 7s \ETTOD{%%#%%#MLGSD BHFFEAT CHARY 7 1

'Ly (PP) /CNFEEMEIOBFICIVIA TEL, ZHOEEMEHTIW T, KO EA K OFRIZRIRE

(X HONFIR EE D BIZ OV THRET I To7c, EORER. CNFIRED m<R 5] Lonf K& A 2RI

buu‘__}:rb 5, CNFFE D &\ O BRI K 2 féiﬁﬁ\ﬁ%f%é EWy Tz, FT-CNFEE N EL/RDIZON
. FBRIEZIRAR BT/ NELARY, ONFEL AL D " HER EMED MR STz,

F—U—R: KODEAER, SEESREK, Bra—2F /77 A/3— (CNF)
1 iELwic CA-310) ZHWTCHIEL, WESREER2ITR

FE WAL R OCNFIE R sRE DB LV R T,
Wb, Bl DOEEMEHT B B S KE SR 4 2.2 PP/CNF# G BRI kiR 2L

f&ﬁ%f(ﬁﬂﬂ?ﬁ)%ﬁﬁéﬂfwéo WMHFZERT CH, = AR ORET T, BRIEEREENE L HEL
NVETIZTIERFEE B I BN 2R 7 e’ P& L 7=,
(PP) /CNFE& Mﬂﬁrﬁ%’% CHMATETEYD, §l PP/CNFBEAMEI L vk (2.1E[REEDCNFREE)

ER MR M TR I B DTN TWAZ LA B ORI IC LB T A ER U724, 4mm X
IZLTWAY 2, — 5 CONEFRBKMETH BT DI Amm X 20mmD AL HUREREE L. (BE
HEETICBWTKRGEREED EANTRIND, 2), AEIZ40°CTONFRIRERZEEL . Bk o0t
TN —ARN =7 ($RER) FHOMIEARRDOER LR

B AT R
IS0, ABORI D EABLUN TS KL AR EATEE T

ERDHD, Flo, hE b SR EIC S T A %

WTHCNFELA Lcté)dj%z) HHFINDZEMDEBR O} 80°C. 6h

HHRNRKRDENTND, 22T, 4lHl, BFELE 40°C. 93%

CNFEAMEHZ BT, CNFIEEIZL DK & A R @InMEEREEZ#%  Oh, 24h. 48h. 96h. 168h

TR M~ DB I SOWTHEE T 7, (JIS K 7227)

9 Jii £2 KA R E S

2.1 PP/CNF#EAMEIOKRD GHEOE(L =k JIS K 7251 Bi%
PP/CNF#E & kB (CNFIEFE0%. 5%, 10%. i} (EEREL, ALk

20%) L vbxHR1O, QONEIZHTLIL M ER U RE T 200°C

B (BE1) LTz, KRBIOKSEHEED—L ERA AR 200ml/min

T KSR (AR T T o 2 EACHITE 0.1pg/s

* Bl HE LRI R e A — BRE TR

_58_



HH] HCNFREOPP/CN#EA~NLYE
(ZETF:0%., A F:5%. /£ F:10%. £ F:20%)

HH2 %K CNFIRE O RAR B 2 50R
(Z£F:0%., £ F:5%., £ E:10%. £ E:20%)
~TYE - 4mm X 4mm X 20mm

& (NETZSCH#H: #ITMA4000SE) % H Ui I 0B
ffézﬁz%:/ﬁufzw_o WIE S EE IR,

K3 AR IREREE S

HIE IR 50°C~100°C
R 5°C /min
{rf E 5g
X1 KirafaBozit

_59_

TR ZE AT
[/—F]
3 WRKRUOEBELR
3.1 PP/CNF#EMEOKGEAFDOE
B TORBHZIB W TERBER N ELRDIZ2HK
SYEDPEENL, CNFIRENEWIZE KD & A RIX
m<lieolz (K1), Fo, BRFFHOREEEHIZK
TEAFBOED EFHBMETLZ25, 168FFH &2
BT HCONFIRE20% DREHZ DWW TIH2.5% &2 5
fER L7257, CNFIREED @M BRI BRIT <L >
NORL AR T 2728 K EHICEE N L E LS
Zbib,
3.2 PP/CNF#&ME ORI RIRE
CNFEE D @O EHEZ E B IERER BT/ N &< 7o
7= (X2), HFIZCNFIEE20% DB Tlx, PPO7
= &gz@mwm\ CNF20 % WMz L1030 % F& D
SHEZEMEDN LR BB OO,

4 F&¥
A 3& L 72PP/CNF#E & # BHZ DWW T, & CNFR
FEDREL DK & A RERE LT-FER, CNFIRE
NEWIEE KD EAFRITEm<2Y, CNFEE20%
DR TIT BB RERI68H M IC B W TK S & A R
MN2.5%%BITDHIEN Tz, FMRIEEREK
ZRELRE R, CNFIREZ mWWEREHZE /&L,

CNF20% WMz 030 % FLEE D ~HEZ ETED R E%h
RO,
23 3Lk

1) EEMA it SEECNFO~ AT —yF % H
UWN7ePP/CNFE AR EFOFE LR,  #70 IL T3
Hafkmrge sy, 95145, 8—12 (2021)

X2 #igiRREOZ(



Frl W T2ERIRMFZE AT IF9esss 25 15 5 (2022)

236t D MAZR B OB E 5L (GB2)

R R LB A
WIERZERF R KAGRFIN LN ZR A

A study on goniophotometry of luminaires emitting on non-planar surfaces
(2nd Report)
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Evaluation of slope measurement performance for non-contact surface profilers

YANAGIHARA Wataru and NAKANO Masaharu

Keywords : slope measurement performance, non-contact surface profilers
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Development of paper products with a sustained fragrance-release function using CNF
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Development of sour beer brewed with microorganisms collected from marine resource
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Draft Genome Sequence of Lactiplantibacillus plantarum NMZ-1139, isolated from
Whisky Mash

TAKAGI Hiroshi, KATSUYAMA Satoshi, SUZUKI Masahiro, MOCHIZUKI Reo, YOKOZAWA Ken,
IWAHARA Kenji, MORIUCHI Ryota, KANESAKI Yu, and DOHRA Hideo

Microbiology Resource Announcements, 10, e01008-21 (2021).

Keywords : Lactic acid bacteria, Sour beer, Hop resistance
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HIEEWBNI L, W, LBEIIRy 7 HEkD 7 ) I AE HRIZL. plantarum NMZ-11398k 0 5 i F A
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Design of a full-consensus glutamate decarboxylase and its application to
GABA biosynthesis

TAKAGI Hiroshi, KOZUKA Kohei, MIMURA Kenta, NAKANO Shogo and ITO Sohei

ChemBioChem, 23, €202100447 (2022).

Keywords : gamma-aminobutyric acid, glutamate decarboxylase, lactic acid bacteria
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Proposal and validation of polyconvex strain-energy function for biological soft tissues

FUNAI Takashi, SUZUKI Taka-aki, KATAOKA Hiroyuki and YOKOTA Hideo
Bio-Medical Materials and Engineering, Vol. 32, No. 3, 131, 144 (2021)

Keywords : Biological tissue, Biomechanical simulation, Fnite element method, Hyperelasticity
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Trial manufacture of PP/CNF automobile parts made from cellulose fibers refined by a
new type of refiner

OTAKE Masatoshi, TANAKA Shogo, KAWABE Chika, NAKASHIMA Daisuke, KANNO Naoko, INABA Ayano,
KOIZUMI Yusuke, MANO Tsuyoshi, AOKI Kenji, TAKEYASU Yuya, YAMAMURA Nobuhiko, ANBAI Kenji,
OKAMOTO Nobuhiko and TOYODA Takahiro

This study aimed to improve the dispersibility and strength of PP/CNF masterbatches for molding CNF
composites from polypropylene (PP), the most commonly used plastic in automobiles.

We developed a new method of producing CNF by using a refiner that is suitable for producing long fibers
and succeeded in developing a CNF suitable for masterbatches that has higher strength when composited than
commercial products.

In addition, CNF was produced from pulp with an optimal composition (BCTMP: bleached
chemithermomechanical pulp), and then a masterbatch for molding was made. Using this masterbatch as a raw
material, the trial production of automobile parts using actual equipment was conducted at an automobile parts
molding manufacturer in the prefecture, and it was verified that the masterbatch could be molded without any
problems, even for complex shapes, and that the strength was improved by more than 20%.

Keywords : cellulose nanofiber, CNF, refiner, masterbatch, automobile parts
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Trial manufacture of CNFs by using a developed refiner

KAWABE Chika, TANAKA Shogo, NAKASHIMA Daisuke, OTAKE Masatoshi, FUKASAWA Hiroyuki,
TAKEYASU Yuya and YAMAMURA Nobuhiko

Cellulose nanofibers (CNFs) are thought to have great potential in a wide range of industrial applications. At
present, however, their high manufacturing cost, which is traceable to the way commercially available equipment
is used, 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.

In this year, we prepared CNFs with the developed refiner and the current refiner and compared their quality to
evaluate the developed refiner. Then the developed refiner made fibers that were much finer and thinner than the
current refiner.

Furthermore, we manufactured the new refining plate that has many more blades than the current plate and we

used it to prepare CNFs. The new refining plate then made fibers much finer and thinner than the current plate.
Keywords : CNF, developed refiner, developed refining plate
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Development of a new surface modification technology for plastic by plasma irradiation

TAKAGI Makoto, IDE Tatsuki, HONMA Nobuyuki and KODAMA Daiyu

Plastic plating is a technique in which a thin metal film (Cu, Ni, etc.) is coated on plastic surfaces. It is widely
used in industrial products, for example in automobiles, home appliances and ICT (information and communication
technologies) equipment.

However, an alternative technology has become necessary, to end the use of harmful chromic acid in the plating
process. We have developed a plating technology with a low environmental load using a molecular bonding agent
developed at Iwate University and plasma irradiation.

Keywords : Plasma irradiation, Plastics, Plating, Molecular bonding, Triazine-Thiol
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Surface roughness estimation using color imaging (2nd Report)

— Optimization of a measurement system by using a parameter design method in quality engineering —

NAKANO Masaharu

It is difficult to control quality quantitatively using sensory tests such as visual inspection and palpation, which
have been used as methods for evaluating surface roughness. In this study, a method to image and measure the color
of the sample surface with high accuracy using a two-dimensional colorimeter, and to quantitatively estimate the
macroscopic difference in surface roughness from the colorimetric value distribution has been developed. This paper
investigates factors that affect the colorimetric value distribution by using a parameter design method of quality
engineering, and shows the result of optimizing the measurement system so that the measurement variation is small
even in noisy situations. The surface roughness and the width of the colorimetric value distribution were set to input
and output, respectively, and the parameter design of dynamic characteristics was performed. The distribution of
colorimetric values changed depending on factors such as the color of the light source, the type of imaging lens, and
how lighting was applied to the sample. In addition, by optimizing the parameters of these factors, it was confirmed
that it was possible to improve both S/N ratio and sensitivity by up to 7 db.

Keywords : Surface roughness, colorimetry, imaging, colorimeter, quality engineering
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Heat transfer analysis and its validation of surfaces heating for resins by
carbon dioxide laser irradiation

NAGATSU Yoshiyuki, OTA Yukihiro, SUZUKI Yusuke, ATSUMI Hiroyasu,
YAMASHITA Kiyomitsu and UETA Hiroyasu

For the optimization of laser processing conditions, the application of CAE seems more promising. In this study,
we evaluated the following error factors of heat transfer analysis and modeling for surface heating of polycarbonate
(PC) by carbon dioxide laser irradiation: (1) systematic errors of infrared thermometers derived from transmission
of radiated emissions; (2) model errors for laser surface heating; and (3) a method of measuring heat transfer
coefficients. In addition, we conducted analysis of laser scanning and estimated the thermal distributions. As a
result, the prediction errors of surface temperature rise was less than 10%

Keywords : CAE, heat transfer analysis, carbon dioxide laser, infrared thermometer, finite difference method
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Creation and exercise of technical data examples in material evaluation and analysis

YOSHIOKA Masayuki, TAKOH Shinya, UEMATSU Toshiaki,OSADA Takahiro,
OGAI Motoharu and KINO Hironari

In recent years, the authors have been carried out research subject with the theme of aiming to improve skills
related to materials evaluation and analysis and to effectively and efficiently pass on skills to new and inexperienced
staff members.

Through these efforts, staff members are steadily improving their skills. However, to be able to respond at a
level that can achieve the objectives of clients, it is necessary to acquire higher level skills and knowledge.

However, skills related to identification, classification, judgment, consideration, and estimation of data obtained
from instrumental analysis and metallic material testing are the techniques that are the most difficult to pass on.

Therefore, the authors created a collection of technical examples containing key points, know-how, and hints on
evaluation and analysis cases in instrumental analysis and metallic material testing, aiming to share and effectively
utilize the knowledge and information acquired in their past work and areas of expertise and to promote and support
the passing of skills.

As a result, more than 80 evaluation and analysis cases, exceeding the initial target of 50 examples, have been
included in the collection.

The visualization of the evidence and support for evaluation, analysis, and consideration, which until now
had been held only by the staff in charge, has led to the sharing and passing of techniques within the materials
department and is being used in actual commissioned tests and technical consultations.

Keywords : technical data examples,material evaluation and analysis,sharing and passing of techniques
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Non-destructive and non-contact measurement of hardness by X-ray diffraction (2nd Report)

— Effect of surface roughness and damaged layer on half value breadth of steel —

OGAI Motoharu, UEMATSU Toshiaki, UCHI'YAMA Munehisa and TERAMOTO Yoshinobu

Non-destructive and non-contact hardness testing is required in the quality control of heat treatment of steel
materials. It is known that hardness can be estimated from the half value breadth of X-ray diffraction on the
mechanically polished surface of steel materials. This paper investigated the effects of surface roughness and
damaged layer on the half value breadth of steel materials after end-milling, abrasive cutting, and mechanical
polishing.

The change in half value breadth with surface roughness was larger than the geometrically calculated diffracted
X-ray width spread.

The dispersion of the half value breadth of the end-milled surface was equivalent to that of the polished surface.
It was found that the thickness of the damaged layer, even as little as approximately 1 um, had an effect on the half
value breadth.

Keywords : Non-destructive and non-contact hardness testing, Half value breadth, Surface roughness, Damaged layer
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Evaluation and analysis of decorative trivalent chromium plating films

OSADA Takamasa and TAKO Shinya

Decorative chromium plating film has excellent corrosion resistance and resistance to discoloration in the
atmosphere. For this reason, it has been widely used in transportation equipment as a final finishing plating process.
Generally decorative chromium plating solutions contain highly toxic hexavalent chromium, so accordingly many
attempts have been made to replace it with a plating solution consisting of trivalent chromium with lesser toxicity
as the chromium ion source. The substitution of trivalent chromium plating solution has not progressed much due to
the color difference from hexavalent chromium plating. It is, therefore, necessary to obtain various data on trivalent
chromium plating as soon as possible and to promote its substitution.

In this study, to build up knowledge on trivalent chromium plating, the authors conducted corrosion resistance
tests, elemental analysis, surface and cross-sectional observation, and additionally crystal structure analysis of both
the trivalent and hexavalent chromium plating.

All samples prepared by the trivalent chromium plating solution showed equal or better corrosion resistance
than those prepared from the hexavalent chromium plating solution. In addition, the authors considered the factors
that cause the variation in brightness of trivalent chromium plating film. It is considered that the elements, surface
morphology and crystallinity of the plating films seem to be influenced depending on the type of plating solution
used for the trivalent chromium plating.

Keywords : decorative chromium plating, trivalent and hexavalent, cross-sectional observation, crystal structure analysis
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Influence of scanning strategy on sub-nanosecond laser peen forming
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Design of micro prism array for projecting pictograms
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Application by using X-ray CT metrology
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