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Table 1 Thermal expansions of YSZ, Al,O;, MgO,
and BaTiO; ceramics.

AL/L (%)  1.45 1.12 1.79 1.67
& X

) BHFE B LR TEREN Y 2 —HFEHE 28 (2014) 3.
2) Y. Sakai et al.: Jpn. J. Appl. Phys. 52 (2013) 09KA12.

3) H. T. Langhammer ef a/.: J. Am. Ceram. Soc. 83 (2000) 605.
4) Y. Ehara et al.: Jpn. J. Appl. Phys. 52, (2013) 09KAO02.
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Fig. 1 SEM images of as-fired surface of KNLN-based thick
films fired at (a) 850 °C and (b) 1000 °C.

(@)

Fig. 2 XRD charts of as-fired surface of KNLN-based
thick films fired at (a) 850 °C and (b) 1000 °C.
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Fig. 3 SEM images of as-fired surface of KNLN-based
thick films with the addition of NiO. ( )

3 ITHER#E D SEM 1427157, 1000°C DA A A %2 AV T c)
by K1) LD BREIEATEY | BEEZ EEETE 5 Fig. 4 Temperature dependence of dielectric constant and
ZEDHER SN FRLL-EERB L OOV ET I v T A tano of KNLN-based ceramics and thick film.
DHF RIS LU tand OILERFNEZ X 4 (R, EifER
MWE—T Lo T HIRENL, A EMENHAT 2% 2 ) —
RN T 5, JEIEOF 2 ) —REIX295C L s &5
Ty 7 AL BRI 30CEL, ST BT Iy I ALY BIA
WREEIH CEE RTRE T 2 2 L SR SiTe, Fio, JEK
BIOSLI T I v 72D P-E AT Y L AM#RER 5
(TR, FREE VR P3RS 10uClem’ TH Y | 2Ly
T2 w7 AD 1TuClem’ ([ZIZRIEeoT, R TIE,
NI Ty 7 ALY BRI RKUCE L LT 5 HfE
DAL L BERURF DT V71 U Gy DRSO SR R
ORIV, 2O ENEREOEBERFHE B L 52T
B &R S I, FRS FRVE R A B = b AR A Flg. 5P fysteresis cunves of KRLI-based ceramics
M ESEDLZENAETHDL EEX BND,
SE AR

1) T. Karaki et al.: Jpn. J. Appl. Phys., 52 (2013) 09KD11.
2)Y. Sakai ef al.: Jpn. J. Appl. Phys., 53 (2014) 09PB07.

F—U— R I, JEBK, mFEER, TN A TR
Development of Lead Free Piezoelectric Thick Films Prepared by Screen Printing

Toyama Industrial Technology Center; Yuichi SAKAI, Tomoaki FUTAKUCHI, and Tatsunori KAKUDA
Toyama Prefectural University; Tomoaki KARAKI and Masatoshi ADACHI

Pb(Ti,Zr)O; (PZT) and its related materials have been applied for actuators and energy harvesters because of their excellent
piezoelectric properties. However, due to environmental issues, there is a strong demand for developing lead free piezoelectric
materials. Lead free (K,Na,Li)NbO;-BaZrO;-(Bi,Na)TiO; ceramics is one of candidates for PZT, owing to its
temperature-stable MPB. In this study, preparation of (K,Na,Li)NbOs-BaZrO;-(Bi,Na)TiOj; thick films by screen printing was
investigated. Screen-printable pastes were prepared by kneading (K,Na,Li)NbO;-BaZrO;-(Bi,Na)TiO; powder and 2 mol% of
NiO powder in a three-roll mill with an organic vehicle consisting of ethyl cellulose and a-terpineol. The prepared paste was
printed onto the substrates with Pt electrodes. The printed paste was fired at 1180 °C in a crucible. The Curie temperature (7¢)

and remanent polarization (P;) of prepared thick films were 295°C and 10uC/em’, respectively.
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The Improvement of the Spatial Resolution of a CT Measurement

Monozukuri R&D Center: Chitoshi HAYASHI, Material Technology Section: Takafumi YAMAMOTO and Junji SUMIOKA

A method of evaluating the performance of computed tomography (CT) with the line pair specimen was investigated.

As a result, the measurement accuracy and the spatial resolution of CT are affected by the quality of the tomogram, which is

depended upon the magnification in the fan-beam geometry. Also the measurement conditions, especially the number of

projections per full rotation have a great influence.
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Fig. 1 Relationship between the type of PP and the
tensile strength.

Fig. 2 Relationship between the type of PP and the

charpy impact value.
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Development of the daily necessities using biomass plastic that utilize biomass of Toyama Prefecture II
Project Promoter; Wataru MIZUNO

Composite aterials containing polypropylene and rice husk were produced by the cellulose mixing-plastication molding machine

and that materials properties were evaluated. Properties of materials were varied by the properties of polypropylenes and

additives.
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Development of High-Strength Bonding of Magnesium Alloy to Aluminum Alloy
Hideki YAMAGISHI, Junji SUMIOKA, Shigeki KAKIUCHI and Shogo TOMIDA

The forge-welding process was examined to develop a high-strength bonding application of magnesium (Mg) alloy to
aluminum (Al) alloy under high-productivity conditions. The effect of the insert material on the tensile strength of the joints,
under various preheat temperatures and pressures, was investigated by analyzing the reaction layers of the bonded interface.
The tensile strengths resulting from direct bonding, using pure copper (Cu), pure nickel (Ni), and pure titanium (Ti) inserts
were 56, 100, 119, and 151 MPa, respectively. The maximum joint strength reached 93% with respect to the Mg cast billet.
During high-pressure bonding, a microscopic plastic-flow occurred that contributed to an anchor effect and the generation of a
newly formed surface at the interface, particularly prominent with the Ti insert in the form of an oxide layer. The bonded
interfaces of the maximum-strength inserts were investigated using scanning electron microscopy-energy dispersive
spectroscopy (SEM-EDS) and electron probe microanalysis. The diffusion reaction-layer at the bonded interface consisted of
brittle AI-Mg intermetallics having a thickness of approximately 30 um. In contrast, for the three inserts, the thicknesses of the
diffusion reaction-layer were infinitely thin. For the pure Ti insert, exhibiting the maximum tensile strength value among the
inserts tested, focused ion beam-transmission electron microscopy-EDS (FIB-TEM-EDS) analysis revealed a 60-nm-thick
Al-Ti reaction layer, which had formed at the bonded interface on the Mg alloy side. Thus, a high-strength Al-Mg bonding
method in air was demonstrated, suitable for mass production.
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Fig. 1 Tensile properties of CNF/PP blends.

CFN Mdiified CFN

Fig. 2 Dispersibility of CNF/PP blends.

Fig. 3 Micrograph of CNF/PE blends.

Treatment Particle Area ratio Particle area
number (%) (u mf)
PE-10 82 14.13 359.3
A 95 14.19 310.9
B 69 10.88 328.6

Table1 Particle analysis of CNF/PE blends.
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Fig. 1 Iris water.

Fig. 2 Iris soap.

(a) Iris water (b) Iris soap

Fig. 3. GC-MS chromatogram of Iris water and Iris soap.
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Study on microfluidic devices for isolation of circulating tumor cells
expressing a variety of surface markers
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Fig. 1 Coherence scanning interferometry image of
rake face of single crystal diamond tool functionalized
by a focused ion beam irradiation and heat treatment.
(a) lon irradiated area after aluminum deposition and
heat treatment in vacuum. (b) lon irradiated area after
heat treatment in air.

Fig. 2 Comparison of cutting forces and friction
coefficient machined by various surface improved
diamond tools.
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Application of Polymer CTC-Chip System to Breast Cancer Treatment

Material Technology Section; Takashi OHNAGA  University of Toyama; Kazuhiro TSUKADA and Takuya NAGATA

We have developed microfluidic devices called “polymer CTC-chip” that enable capture of circulating tumor cells (CTCs)
from blood of cancer patients. A CTC isolation system using polymer CTC-chip was applied to breast cancer treatment in the
present study. 72 blood samples from the patients were tested and CTCs were successfully captured and identified in the 13
samples, which was in good accordance with results of measurement by flow cytometer using the same blood samples. Change
in the number of CTC was measured for a single patient during chemotherapy and was shown to correlate with volume change
of the tumor. Therefore, our system seemed useful for clinical uses in breast cancer treatments.
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Development of freshness preservation technology applied nano-particles

Evaluation Engineering Section; Satoshi IWATSUBO, Material Technology Section; Shigekazu YAMAZAKI,
Human Life Technology Research Institute; Hideo KUYO
Toyama Prefectural Agricultural, Forestry & Fisheries Research Center; Toshiaki TUJI, Tetsuhiko INOUE, Masanobu NANJO
Toyama Prefectural University; Takashi KUSI

It is known that ethylene gas triggers to decays fruits, vegetables and flowers. Using technology to decompose the ethylene,
commodities during storage and shipment can prolong storage life. New decomposition material had been prepared powders
with mesoporous structure. The decomposition property and the tests of apples and flowers were carried out. The tests
compared with goods on the market. In addition, we have been developed the solutions including Ag nano-particles for

freshness preservation.
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Fig.4 Trihedral nano pillar mirror

Fig.5 Nano mirror scanner
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Development of Nano-structure Fabrication Technology Using Nanoinprint Lithography

Processing Technology Section; Tsutomu OBATA, Masaaki NASUNO and Yoshiyuki YOKOYAMA*1

Nanoimprint lithography is realized a simple high-resolution patterning method. Nano-scale structures is generated in the

thin photoresist layer by embossing. We built polymer nanostructures shaped by pressing the stamp on Silicon substrate and

processed using as an etching mask. Silicon nanostructure(nanopillars) is formed by etching via Deep Reactive Ion

Etching(DRIE) equipment. It is confirmed that silicon nanopillars are realized a minute mirror for reflecting collimated light

and worked as optical scanner. By selection of the etching conditions, silicon structure can be changed variously.
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Fig. 1 Schematic diagram of electrospinning system.

Fig. 2 A spongy aggregate of electrospun silk nanofibers.
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Ave. diameter
330 nm
Std. deviation
57 nm

(n=31)

Ave. diameter
316 nm
Std. deviation
51 nm

(n=30)

Fig.3 FE-SEM images of (a) as-spun fibers and (b)
dry heat treated fibers.

Abs

1800 1700 1600 1500 1400

Wavenumber (cm-1%))

Fig.4 Infrared spectra of as-spun fiber (dashed line)
and dry heat treated fiber (solid line).
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Digestion period

Fig.5 Changes in dry weight of e-spun fibers
digested by a-Chymotrypsin (solid lines) and Protease
type XIV (dashed lines). Fibers were treated previously
by ethanol solutions (70, 80, and 90%).
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1) H.J.Jin et al. Biomacromolecules, 3(2002)1233-9.
2) H.Kobayashi, et al. J. Biomed.Nanotech.,9(2013)1318-1326.
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Development of silk nanofiber aggregate for regenerative medicine of dermal tissues

Material Technology Section; Dohiko Terada

Product Technology Section; Ryoji KANAMARU

A spongy aggregate of silk nanofibers was successfully developed by aqueous electrospinning. The nanofiber aggregate

consists of amorphous silk fibroin and it means that by post treatments the enzymatic digestion rate can be changed.
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New Product Design and Development for Support of Traditional Industries Utilizing 3D-Printing
Junji SUMIOKA, Chitoshi HAYASHI', Dohiko TERADA and Takafumi YAMAMOTO

The business of traditional industries in Japan has hung low every year, this is the same in Toyama prefecture. Because it is in a
critical situation, there is a need to promote the development of products with high added value by one article manufactured
product and high-mix low-volume production. So, for the sake of tradition industry support, we examined how to take
advantage of 3D-Printing. Furthermore, when we performed interviews with the needs of enterprise 3D-Printing, it has been

found to be effective. Based on the investigation and the above study, we proposed prototypes of new products for companies.
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Development of Resin Powder for Additive Manufacturing

Shuichi TAKAMATSU,Tomoaki FUTAKUCHI

In order to investigate the possibility of resin powder production, it was carried out freeze grinding method and sphere

packing treatment to Nylon-6 pellet. As a result, it was obtained Nylon-6 powdre with an average particle diametre of 239um.

It was also noted that sphere packing treatment is functioning sufficiently.
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Development of high-performance mold by direct metal laser melting method

Takafumi YAMAMOTO, Junji SUMIOKA, and Chitoshi HAYASHI (Toyama Industrial Technology Center)

We made a comparative review of casting simulated result and actual gravity casting process using a mold, which

have complicated cooling water-pipes made by direct metal laser melting method. As a result, we confirmed that

effects of cooling by complex pipes in a mold can be simulated on some level and a change in the temperature of the

mold by casting simulation is generally consistent with that of gravity casting process. These results show that we can

easily detect problems and modify CAD data before the building process by simulation analysis and direct metal laser

melting method besed on 3D model.
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Fig. 1 FE-SEM images of cellulose nanofibers (CeNF).
a, untreated CeNF; b, butyl-etherificated (C40) CeNF;
¢, octyl-etherificated (C80) CeNF; d, acetylated (Ac)
CeNF; e, hydroxypropyltrimethtylammonum grafted
(TMA) CeNF; e, epoxided (Epo) CeNF.
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Fig. 2 Infrared spectra of CeNFs. a, untreated CeNF;
b, C40-CeNF; c, C80-CeNF; d, Ac-CeNF; e,
TMA-CeNF; e, Epo-CeNF. a indicates peaks attributed
to alkyl groups (-CH3; and —CH,-). B indicates a peak of
carbonyl group (C=0).
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Fig. 3 Photos of the diffusion test of CeNFs into liquid
paraffin (LP). a, LP; b, untreated hydrated CeNF in LP;
¢, C40-CeNF in LP; d, C80-CeNF in LP; e, Ac-CeNF
in LP.
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1) D.Y.Kim et al., Cellulose, 9 (2002) 361-367.

2) A.Isogai et al., J. Appl.Polym.Sci., 31 (1986) 341-352.

3) T.Kondo et al., J.Appl.Polym.Sci, 45 (1992) 417-423.

4) X. Luo, L.Zhang, Biomacromol., 11 (2010) 2896-2903.

5) H.S.Seong et al., JSDC, 114 (1998) 124-129.
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Study of Chemical Modification of Cellulose Nanofiber

Material Technology Section; Dohiko Terada

Project Promoter; Wataru Mizuno

Cellulose nanofibers were chemically modified in various ways to raise an affinity for general-purpose plastic resins. The

resultant nanofibers have maintained their fibrous shapes and hydrophobic nanofibers could diffuse into liquid paraffin.
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Research on weldability of dissimilar materials and formation of composite materials by friction stir welding

Processing Technology Section; Shigeki KAKIUCHI, Takaaki SHIMIZU, Shogo TOMIDA™,
Evaluation Engineering Section; Kiyokazu HIMI*2

In this study, the weldability of Al with Mg alloys by FSW was investigated. Two kinds of tool shape were used for the lap joint
bonding tests. In the welding conditions with the probe length 2.5 mm, the rotation speed 1000 rpm and the traveling speed 700
mm/min, a film-like intermediate layer was produced. When the bulk-like inter mediate layer was produced, the tensile shear load was
reduced due to the occurrence of cracks in the intermediate layer. On the other hand, in the welding conditions with probe length 4.5
mm and the traveling speed 25 mm /min, when the rotation speed was decreased from 1000 rpm to 600 rpm, the tensile share load

increased noticeably.

SR TERMTtU S —MERE No.29(2015)



BERE YT ULAIC&KBEMURATLIZEET 5003

FHIEEARTER  ex AT, AR, HEAEET-OTERT

1. #5

B & OB A S AT 2T, Hl, BEia R
v MRORBIEINNE DT DFEEMIE 72 & ~DISHA
AAEBNTWD, Lol EHREEORIE R Z128 T SN
Wi E R 285560 5, £, WIKO T Z
LR b IED — DO Th D, ThbD—xfK L LT,
A Y& T LAET D HE PRSI b, AR
TIET LA LDO—IFEIZE LTl L7,

2. A&

B 127 U A FEOBBRE RS, BEo%EE
DERENE SR ZEZ R 5 &, B—k YTt
HADBMER LI A A v a—T (LUF ML) 25 Oy DF5F
T CE 2, Ll WHOBEEE Y (40kHz)
DEARITER LT LA [HE dr 243K (4mm) LIRS
TEXNWZ ED, Jv—F 47 ua—7 (LLFGL) 23
FAELTLES, ZOxKRE LT, EEE L3k
LbRdr TT L AL L TS H e oA VD B
ENTWD D, ZHAMTIE, A Gou=6 (< ML ZTERT
2 KON U7k, S KB 2, SRR mE T
EZ PRI R ORI TR B D AT L0 TR
1%, RE7e GL 230l S ML OAF 35, @E, JE
AEZ L0 (= bw) ERET DN, TORE, BE
DR DT DIZH A ms LA EDOMEALE (i m D
HER) Thob, BEa Ry M l~olsf<cid, JE
REFRIOEIRED T8, Oy DX ERELDOEIN L EIN S,

Z ZCARBFZE T, K2 1R T L DI, T @ GL biEH
9L, T O ML £721% GL O AT T by 2 BEEGRET
DHEEFTITRS Lz, ZUck v, 1800y Di%E
(2R LT TR CIHEETTIMDO ML 2B CTE 5 B2 5
iz, WA Z-60deg 705 60deg & 572 D5A %
T LA T 77 & VORI SO THRE LT, 7 LA
fB@ dr =8.6mm (4 1) & LT, 60, 10, 20, 30, 40,
55deg D 6 RO ETINEZZ bz, £/2, TOGL
F7II ML O DT DIZ, dr=13mm (6 F1) & L7z,

3. RE7 LA VR T LDOFERMEEHE
FROFECESNET LA AT A GEEE Y
AAtYE T 2 v 7 #8L T4008A1, Z#E 9 : Knowles £l
fd SPM0404UD5) Z#kfEL. ¥ A7 L7025 3m OL#EIC
ST P ERE LT T ZHE Lz, TORMEEK 3 I
AT, FXE Y AR Oy \kHE L7260 I ML 23,

BARIELAT

6=-50, -38, -28, -18, -8deg {iTIZ GL MR S 47=, 8l
HI8 FE 973-60deg 7> & 60deg DFEIFHIS VN TH—E T
~T10dB (B %) #iERKE WG LI,

I, PP Oy =20deg DG 2 BT, EEFRMMET &
ZIGFRIANE R OJERHBRICMZ, T & R #FHE LI-kEE
%X 42T, R ORETIE, B 3m (csi o %
FXIE L C, by =20deg &2 K 9 7o BN & S RAFRR
HZ21T-o72, FXE Y, TRIZEBWTREZR GL A &
AL, 6=20deg | ML MERL S IVTZ, —J7. Gr=40deg
SATLO

ERERAMT x  RIEERAMR

X2 AR TREAT % 0 & Gy DRETE

M3 O ZEAHEDERIERAE T ORIERER

ELEITERMT I —EIRE No.29(2015)

45



46

EFREHRN
V_AOVF.V T
EFREHRN
e

60 30 0 30 60
AE 0[deg)

(b) 9 gy=-40deg

AE 0[deg]
(a) 8 xp=20deg

4 3EFEEZFFEDIERMEDTE TR ORIELERSG]
(O =20deg DIBE)

IS

£1 AERE . ‘

O [deg] | Oru [deg]

0 4-4

[dB]
)
2

8
Sey
ot ZT. 7Y
o
e

&
.y
L3

6- 14

10 48— -60

)

16— 24
36— -46

N
i
s il
O

Ll

N

AR

20

FEZE Oy — bk [deg]

26— 34 e
26 —-34 8 w 1 L

30

EN

(=N
[=1]

60 30 0 30
40 36-46 B Gy [deg]

16— -24
48— 60

55 5 G IZx®Y % TR DIRIES

6—-14
FUVE—Y AEREH

& LTEBEA DRI A4b)TH Y . 8=-40deg (= ML 23
RS AT, [FRRIS, 10D Oy (6 LT, 3 1 ISFEHk L7t
FHIZIUNT 2deg IR Chm ZXE L, =6 \ZHIT D TR
DIRIEEZ ROz, 72, TR O ML DFASE =0y & bru
DFELRDT, THLORREX 5 ITRY, FXED,
-40deg 7> 40deg DOFEIFH TIL, HRIEAED 4dB INTH -
7o ENLSNOFHFIZEB VTR, RIBOIK FARKE W
D, HRITE U CTHRAERE IR E ST D 0ERH D LEZ
HIDe Oy & G DEITE2deg LINTH D, VAT A
L UTIRER LG ML 2 c& 7z, R
AT DOFFEDEREIL, Orv=bhu =0deg (23515 5 TR D
&N D ddeg FREE L HERE U=, MAEESMREIX, 7T 1A
MR OMEIAKTT T 5 V=0 e v A S8 %
DIWREJERTHZ LT, Tiesm ERHFTE5,

4. YA IREIEERG
S 48mm DL =— VRS T ERG M & LT

T Y IEEE 3m ONEICRRE L, 3mISkiod 58
T OEHREERINGA (Ims ) (K H L, B & R
Orv & b X E U CIRKIERI 21T 272, BB LU0
B OXG 2 ikiE LT FERRE R & TR 6(a) & (D)IT
R, BRI ET S AEMETE—2
NENTEBY , 2WEDO TN ZHITE TV D, ZRBAE
BRIZIW T, IR D ORSHER BN TV e, B
P OIES A GO TR ORB PSR MLETHDH L5
ZTCW5D,

st
03[ (a)-40deg
— 02 e
ool J 2 }
@ / 000000000 06P™% 00y,
% . 0%, 4fPomm ] 009000 RN0g00°” ™ P%0a00n ﬁ%%.ﬁ;m
® E A
{ -6deg|/20deg,
0 500000 T i T A e Ty Py B
60 -30 0 30 60
G [deg]
6 YIARRENEERDHERBI
5. nﬁg

PRI T (2361 25 B Lz e —7 (i Tk fam
PER O ML 8RR ET DTG LTz, T ORER,
T O ML OEEREEZ 6 Bl& LoD, -60deg 75 60deg
DOFPH T AT AR E U CTHERER L= — 7
PEAFR-E D 2 L3 CTE e, £, Bl 3m ICBIF D H
—BXO 2 ROMBEOFAFZ R LT, 4%, VU
TNEA LEERFIREIR Y AT LOMER L L iz, g
BA%E A D72 2 ROThriEE HUFFI DT R ARRE T 2,

SE R

1) S. Harput et al., IEEE SENSORS JOURNAL, 8 (11) (2008) 1755.
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Detection System Using Ultrasonic Sensor Array

Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO and Naoki KANAMORI

A prototype air-coupled ultrasonic sensor array system was constructed. The spacing of the transmitter array was

determined so as to utilize unwanted grating lobe. The spacing of the receiver array was different to suppress undesirable lobes,

and the main lobe in directivity of the receiver array was steered around the angle for intended lobes in directivity of the

transmitter array. As a result, the strong main beam for the intended angle was obtained with transmitter beam steering six

times. Using this system, azimuthal directions of double cylinder objects at a distance of 3 m was detected.

]

IR TEE Mo 4—RIME No.29(2015)



T7AN—L—HFICEDZEBMHDOLEM TR DR

NN TEAER

1. #E

U— IO, #He, RimcdE e & oLz
ADnTHaR, EFE—AMEDOR S & @I
RN HHERD L—F N TAZ A~ T OREEE,
FE. SERA R ESEC TS E RS
TWD T77 43— —H)] BRI, KLk
W2 &0 EREE, DI 2 i ALE N T~ 3 AN R
INTETCNWD, —FH, BARETOZ7 7 A4 3—L—
WG O T ER L — Y OB IRCKIZ BTV
%o TERPEDNE T 7 A N— L —HIZ X A0 TE
DOHEST FAE L OetE 7 2 HEET 2 LN H D,
AHFFE TILERE 25 FEFEIEA LTZ 5kW 7 7 A /3 —
L — I T2 O CTEBM B O R m R O
R REME T 5 2 B E Liz~A 7T 7 AF %
IR DI DIEART — 2 DINE & MEEEICF] &
BT,

2. EBAZE
2-1. 6 SN E O R
L—HRDESEMNEEA Y — 7 REIIH L TLETE
w5 LT, L—ROEXRmIZEIT D= RVXEE
R AR, VI N ~OB B RETH L
MDHEETH D, ZORMEEZFHAET 5729, SS400 44
W2 LTI E 2 2L S BT 24T UVIA T IA R
X, VT IAREZRIE Ul U7z, I TIREARIRIC
70mm Efis U, FEHIEL SOmm HE O Rrmm 2 Hu =,
L—HH 77 3kW, 3% 0 B 2000mm/min & U £E 54T
E1%-15,-10,-5,-2,0,2,5,10mm & 2L & ¥7=, V—7 %
HAEO0EL, EHE+ THE-LLTWD
22 7L A TOINT

FEFRIZH W IRSERE IR CTH 523, 7'r
75 BT K0 R0 R UERRIRIES L 2%
EV T &N TED, =7 HJ13kW, B0 &
2000mm/min & L. J&# % 50,100,200,500Hz, 7 = —
7 4 10,20,50% & Z{b s H 7,
2-3. G £ FE DR

TN TAEIE O FRFEC R D OFEROR#E, U —
TIGRIC L BDHFIZR ENS U — 7 KEIIK L THE
RO TCLU—HEAFTTHLERH L0, A4
EORBELFTE L, L—F S 3kW %0 HE
2000mm/min, ASFE 0,5,1020° LBk EE, U
— IR L TCEEE 0 L LTWD,

KEL AEE IR

THARFES it

= HIEE

3. EEB#HR

3-1FE R DR

W iABREEX 1 1ZRT, EAiEZ —Ic L
BA. -10 £ TIET AT MO EWIEWIR T A Z-
DFLNDMN-15 EFTRELT D EETIAARITESL
BRSO TiIAR LD, BRfiELE HIZ LTS
G, A7y FEEHESTIEERITAANEL o
TV Z e bnd, BANE-15 B80S LLET
IFBVMBERI DR IT AR L 720 | DS TIE T —7&
— N L I o], BRALE-Smm T CHIT AL
SN E D B — RIED RO 70D Z &b
Do

-15 -10
5 2
0 2
5 10
1 ERNEICKHBMBIROEIL

ELEITERMT I —EIRE No.29(2015)

47



48

3-2. 2L AFETONT

R X DI T~ TR B D/ S 7200

TARFREIC 72 o 7, 100Hz10% 50Hz20%
INTHROREEZ K 2 IR TNT 2 —T 4 BKREL

7R DIEVIERFME DS K 2o TWND T &, Ta—T

o+ [A—CREMEEA G < 72 2 1F EVRREE O K X 2351 < 100Hz20% 200Hz20%
2o TND I ERDLND, FEEMENFLESCT =

—T A DREREBETIIARN Y EINBEL TS D

LD, 100Hz50% 500HZz20%
VARSI ORBBILT = —TF 4 BMREL R DIEE B2 /SILRAEHICKZMIBNEL
WEME, RS EBWMRL WL E, F—T 4—7

o4 CRBEENDRKEWIEEWTIART NS ho T, 3

BT BIT AV AEEEH L, 000 AEIC 225 OE—NKig |
L DEEIES L O AL OS24 3 10778, [T m RS

TARE, IWTIARES & BTV ATEOEEANI
RKEL RO TWDHZ ERNbnDd, 2B, F— UL A
g D34 (100Hz10% & 200Hz20%) . &I E D
LB DFBETIAHRDBREN ERDND, B, v
HEH N TOBTIAAREZ L 4mm TH 5, .
3-3. MBI 0D B 0 2 4 6
WFE DARFER [ 4 (TR, ARARKEL 25 /X)L R1E(ms)
IHEVIRRIE S K < 72 D IEITT AR I DN E L 7o B3 /NLAEHIZKDBREBEROEL
TWABZ ERDLND, AREBRETCLAZLET, U
— 7 K & OB ASAA Y = R IL XHRENE T
L. AEIE N AL DESMETT 500 L%
bbb, 72k, AFAIHED, WITIAHZDOTRN
RO BN SN D Z L3,

L O
aR o ©

o
(9]
I

RERRE S & U
TN

A

78
=
o

4. %
CHERNEE TSI TR AR A BIDRELS T
ARY NEDOEWRIT AL G LD,
cFERNLEE ST D2 L TIRTIABR IS L, B
BER DT AR LT HIENTE D,

<L A BRETTIE SV AR TR AR BT 5,
- U— I REICHT DRHNAEL/NSL T D EHET
IAATERITIRIAS N D D &7 D,

|

10° 20°
X4 ASAICEDBREBROLEL

F—U—R: Ty A= =W ERAE, VAR, AS

Development of fiber laser processing for metals.
Processing Technology Section;Takaaki SHIMIZU  Shigeki KAKIUCHI and Shogo TOMIDA

Forming a micro-texture for steel and aluminum-alloy are processed using fiber laser. Focus distance affect
weld aria. That made key-hole type at — distance, and that made cup type at +distance. Using pulse type beam, it
made shape weld-line. Pulse width affect weld aria at pulse beam. Beam angle affect weld aria. The angle for surface

is low, it made a wide and shallow weld aria.
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Study of life support technology using the portable information terminal

Evaluation Engineering Section; Yoshitoshi TSUKAMOTO, Katsuhiro SASAKI and Naoyuki MIYATA

As life support tools that utilize information technology, we have developed a system to grasp the situation in remote areas.

We have installed the web server on the one-board microcomputer, and built the computer programs as the server applications,

it has become possible to control the sensor by using a web browser. In the case of using the geomagnetic sensor, the variation

of the output was detected in response to the magnetic material movement in the vicinity of the sensor. In the future, we will

apply the system to watch assistive technology.
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Development of High Reflection Rate for High-Power White LED
Evaluate Technology Section; Masaaki NASUNO, Tsutomu OBATA

The purpose of this work is to develop the substrate of high-power LED with high reflection and high
heat radiation.we have investigated the forming an alumina layer on the surface of aluminum nitride
by electric furnace or fiber laser machine. However, the alumina layer on the aluminum nitride
substrates treated by the fiber laser machine was not confirmed yet.
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Heat distortion properties of polyamide specimens by selective laser sintering method
Takafumi YAMAMOTO, Junji SUMIOKA, Chitoshi HAYASHI and Wataru MIZUNO
We investigated heat distortion properties of polyamide specimens prepared by selective laser sintering method
(SLS) under high load and temperature. The experimental results showed that compressive deformation behavior and
amount of displacement with increased temperature be affected by building orientation on the SLS process. In

particular, specimen which inclined 90 degrees for XY plane is easy to be affected. These results show that we should
consider the influence by the building orientation depending on environment of usage.
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Preparation and Characterization of Gold Nanorods

Evaluation Technology Section; Kiyokazu HIMI and Masaaki NASUNO

Processing Technology Section; Shigeki KAKIUCHI

Gold nanorods were prepared via a seed-mediated sequential growth process involving the use of gold seed crystals and their

subsequent growth in a series of reaction solutions containing [AuCl,] , ascorbic acid and the hexadecyltrimethylammonium bromide

(HTAB). In this study, the effects of surfactant concentration in a growth solution on the elongation of gold nanorods

were examined. Gold nanorods were synthesized in solutions with different concentrations of HTAB. The nanorods

grown in a solution with higher surfactant concentrations were longer than those grown in that with lower

concentrations.
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Table 1. CrO;-catalyzed oxidation of 4,4’-dimethyl-2,2’-
bipyridine with Hs10¢.[a]

(ﬁﬁﬁ (ﬁﬁb ?ﬁ%gﬁ Yield (%)[b]
6 | 20/0 99
6 038 2010 86
6 05 2010 49
5 | 2010 89
4 ! 20/0 74
6 | 10/5 99
6 ! 10/10 62 (94)c]
6 05 2010 49 (53)c]
6 05 10/5 64 (81)[d]

[a] 4,4’-Dimethyl-2,2’-bipyridine 1 mmol, at RT for 24h.
[b] Isolated yield. [c] At 140h. [d] At 72h.
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[1] M. Griétzel et al., J. Am. Chem. Soc., 2001, 123, 1613.
[2]S. Yamazaki, Org. Lett., 1999, 1,2129.
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Chromium Oxide-Catalyzed Oxidation of Dimethyl- and Diethyl-2,2'-bipyridines

Shigekazu YAMAZAKI and Yoshiyuki YOKOYAMA

Chromium (VI) oxide-catalyzed oxidation of 4,4’-dimethyl-2,2’-bipyridine and 4,4’-diethyl-2,2’-bipyridine with periodic
acid as the terminal oxidant in sulfuric acid has been found to afford 4,4’-dicarboxy-2,2’-bipyridine in over 90% yield. Under
the similar conditions, 4,4’,4”-tricarboxy-2,2’:6°,2”’-terpyridine was obtained from 4,4°,4”-triethyl-2,2":6’,2”-terpyridine in
higher yield than that of stoichiometric potassium dichromate oxidation.
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When estimating clothes by a perspiration heat mannequin, we found out that method of location of a sensor by a laser

beam was effective.

The individual variation and ill-balance were big by the value by the subjective experiment.
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Development of the evaluation method of the field hockey stick

Product Development Section Akira URAKAMI, Masato MIZOGUCHI

Kanazawa Univ.

Youta ICHIJYU, Hiroyuki KAGAWA and Takeshi YONEYAMA

The purpose of this study is to develop the newly field hockey stick with high performance. A stick for examinations was
suggested which a weight was added in three positions on the stick to change the mass balance, and examined the physical
properties such as center of percussion, moment of inertia and hitting performance of coefficient of restitution. As a result, in
case of head position, the center of percussion moved to the stick-head side by 40mm, and an effective possibility was shown
in the ball speed by the result of ball collision test. As a result of the analysis of ball collision simulation by a finite element
method, the simulation result almost accorded with the experimental value and the validity of the FEM model was confirmed.
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