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Improvement and characterization of phosphate-adsorption capacity of porous glass materials
Ryoji Nakazawa' ¥, Hidemi Koyama

Eutrophication in a closed water system is caused by waste water produced by households, industry, livestock, and so on.
Phosphate in waste water is a key substance that contributes towards eutrophication. On the other hand, phosphate is a key
nutrient for maintenance of crop productivity. Phosphate fertilizer sources (phosphate deposits) are however, predicted to be
exhausted at some point in the twenty-first century. To deal with the above problems, we have proposed the establishment of a
recycling system of phosphate in the soil-water/plant system. In this system, phosphate-adsorption materials are added to waste
water, such as those produced by households, industry and livestock effluent. Following this, the phosphate-adsorbed materials
are collected, and are then used as phosphate fertilizer. In a previous paper, porous glass material (PGM) is proposed as a possible
candidate of the adsorbents which are applied to phosphate recycling systems. In present research, we developed a PGM which
has phosphate-adsorption ability 8 times higher than that reported previously. The adsorption capacity of the developed PGM was
12g P,Og/kg. In the process of manufacturing, dolomite (10%(w/w)) and Na,CO; were used as a foaming reagent and additive,
respectively. The PGM was manufactured by incineration at 750 for 15 min. Phosphate adsorbed onto the PGM can be
recovered by extraction by 0.005 mol/l H,SO,, followed by neutralization with NaOH. In addition, the mechanism of phosphate
onto PGM was discussed based on electron microscope observations.

Keywords dolomite, phosphate, porous glass materials, recycling, sodium carbonate
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VOC

Field survey of VOC emissions in small-scale printing and paint factories
Atsushi Mizukoshi . Miyuki Noguchi . Yueyong Ni ., Yukio Yanagisawa

In Air Pollution Control Act revised in 2004, voluntary effort of small and medium-sized factories out of the regulation is akey
to VOC emission reductions.  Thus the development of VOC treatment devices which can be introduced by employers of small
and medium-sized factories is necessary. In this study, to get information for developing effective treatment devices we
conducted field surveys of VOC emissions in small-scale printing and paint factories. VOC and carbonyl compound
concentrations in printing booths, painting booths, drying ovens and each duct were measured by GC/MS and HPLC. As a
result, it was suggested that many kinds of VOC other than VOC components consisting of ink and paint were emitted by
chemical reaction in operation processes or from solvents used in other processes. In addition, VOC concentrations and
compositions varied according to the operation process. It can be concluded that treatability of various VOC is important in the
case of developing effective treatment devices

VvOC
Keywords VOC, printing factory, paint factory
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Profiling of Reductively VOC Bacteriaby Gene Analysis for Bioremediation

1) 1),%2)

Kyoko Akiyama™®  Akira Monkawa

It is well known that tetrachloroethylene (PCE) and trichloroethylene (TCE) are organic pollutants in soil and are used in
various fields including the manufacture of semiconductors, metallic instrument processing, and in dry cleaning as cleaning
agents or solvents. Bioremediation is an attractive method in the technological field of the cleanup of polluted environments
based on natural processes. The detection of microbes by molecular biology is important to understand the effect of
bioremediation and its influence on the ecosystem. Real-time PCR is a powerful tool for bioremediation to detect and enumerate
the target bacteria that are directly related to the degradation of contaminants. The 16S ribosoma RNA (16S rRNA) gene and
dehal ogenase (RDase) genes provide fingerprinting of bacterial cells. We demonstrated that dechlorinated anaerobic bacteria such
as Dehalococcoides sp. were detected by the Rea-time PCR approach targeting 16S rRNA genes and three Dehalococcoides
reductive dehal ogenase (RDase) genes with assigned function (i.e., tceA, verA, and bvcA).

PCR
Keywords VOC Volatile Organic Compound Bioremediation Geneanalysis Real-time PCR.
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A Speciation of Bio-Fuel by Easy C-14 Measurement
Masaaki Saito'?, Masaru Nakamura® , Masao Yamazaki™

Gasoline containing bioethanol (E-gasoline) is being promoted. We developed a simple method for determining the bioethanol
content in E-gasoline. Liquid scintillation counting (LSC) was employed based on the principle that 14C exists in bioethanol but
not in synthetic ethanol. Bioethanol was extracted in two steps by water from 3% E-gasoline (E3). Their C-14 radioactivity was
mesasured by LSC, and converted to the amount of bioethanol. The bioethanol content in E-gasoline was determined from the
amount of bioethanol in the water phases. It appears that the method can be used to determine bioethanol content in E-gasoline
quickly and easily.

E3 C-14
Keywords E3 gasoline, water extraction, liquid scintillation counter, carbon-14
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PSL

Investigation of the effectiveness of standard materials used to the performance evaluation of
the PSL detectors for irradiated foods
Masayuki Sekiguchi , Selko Nakagawa , Michiko Goto ,  Masao Yamazaki

Six different minerals (dolomite, bentonite, montmorillonite, kaolin, talc, activated clay), gloss sheets for laser(LP) and ink-Jet
printer(1P), and four types of glass fiber filters (GA-100, GB-100R, GD-120, GF/C) have been investigated for availabilty as the
standard material for maintainance and calibration of photostimulated luminescence (PSL) detectors for irradiated foods.
Montmorillonite applied to a paper disc had an adequate PSL intensity caused by natural radiation in comparison with other
minerals, but the stability of the PSL was affected by light exposure in the manufacturing process. The PSL intensity of IP was
drasticaly decreased one day after irradiation but LP had an adequate PSL intensity with the exception of high level backgroud
counts just after irradiation. The glass fiber filters, except for GF/C, differed littlein PSL intensities between the upper and under
side, but compression in the filter caused fluctuation in the PSL intensity. Changes in PSL intensities of LP and GA-100 with time
differences after irradiation were further studied. The cumulate photon counts were markedly decreased in the first two months
for GA-100, and in the first month for LP after irradiation. GA-100 showed relatively less variation in cumulate photon counts
compared with LP and the paprika standard in a series of studies.

Keywords  Photostimulated luminescence, Irradiated food, Detection method, Standard materials, Glass fiber paper, Natural minerals
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TL

Detection of irradiation history of seasoning mixes composed of dried fish and its extract
- TL analysis and application considerations for mineral separation from foods -
Masayuki Sekiguchi ., SeikoNakagawa ® , Syunji Yunoki

In the present study, the thermoluminescence (TL) method (EN1788) was used to detect the irradiation treatment of Japanese
traditional seasoning mixes mainly composed of dried fish (bonito etc.) and its extract. The Glow 1 curves of minerals separated
from the seasoning mixes using a heavy liquid showed significant single peaks at temperatures between 146.5°C and 175.4°C.
The peaks are typical for irradiated food, despite the samples being not irradidated. The Glow 2 curves showed single peaks at
temperatures higher than that of the Glow 1 curves (175.4°C to 217.9°C). The peak temperature of Glow 2 is usually lower than
that of Glow 1 because the peaks from irradiated silicate minerals shift to higher temperatures with time. The TL glow ratios
(Glowl/Glow?2) calculated in the temperature ranges (167-232°C) defined by means of irradiated TLD-100 were above 0.1,
suggesting that the mineral samples were contaminated with organic materials such as protein or bio-inorganic materials such as
bone. In order to remove the possible contaminants, acid hydrolysis and subsequent heavy liquid separation were employed. The
minerals thus obtained showed no Glow 1 peaks. A significant peak was observed at 213°C instead of peaks at lower temperature
for the case of irradiated seasoning mixes (2.45 kGy) . These results suggest that the TL method may provide fase positives for
the Japanese traditional seasoning mixes because of luminescence from some components other than silicate minerals. It appears
that EN1788 needs some modification to precisely detect food irradiation for the seasoning mixes.

, EN1788
Keywords Thermoluminescence analysis, Irradiated food detection, Mineral separation, EN1788, Fish and its extracts
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Measurement and extraction of ionic contaminants on electric parts
Keiko Kurita*?, Hirokazu Sugimori’®,  Yasuhiko Takuma'?,

The method for evaluating ionic contamination on electric parts has been examined to better understand the causes of
corrosion accidents. Firstly, a simple procedure to provide a clean areais proposed in the situation when clean room facilities are
not available for pretreatment in the analysis of trace components; clean air blown into the area enclosed by sheets of polyvinyl
chloride. In this area, environmental contaminants were analyzed and demonstrated to be 1/10 to 1/5 of the values in the
laboratories at normal conditions. Secondly, the container and bag material for extraction was examined and polypropylene is
most suitable, having least impurities and high transmission property of ultrasonic waves. To compare the method of extraction in
pure water, plates of copper, stainless stedl etc. with equal amount of ionic contaminants were prepared. Contamination was
implemented by exposing the sample plates to acidic and akali gases. The samples were immersed in high purity water in
polypropylene containers and ionic contaminants were extracted. As a result, an extraction time exceeding 30 minutes is
preferable. The extracted amounts at 60°C are stabilized rapidly rather than at room temperature.  On the other hand, to obtain
stable extraction from real samples, alonger extraction time is needed. Thisis probably due to the complexity of the components
and the shape of the real samples.

Keywords ionic component, extraction, ion-chromatograph, clean area
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Implementation of High Speed Real-time Communication at Field Bus
Yasuaki Kaneda , Yasuharulrizuki !, Hiroshi Yokota 2

Recently, in control systems such as factory automation, automobiles, and robots, etc, controllers are networked by using field
buses. This is to give systems high functionality and capability. There are many benefits to using a field bus; controllers can
communicate mutually, system functions can be expanded, high dependability communication can be realized, and also cable
harness can be reduced. In this research, to ensure real-time communication at afield bus, we have adopted atime triggered (TT)
method to a field bus and constructed a communication model using the TT method. In addition, we have modified the TT
method such that a transmission window is efficiently and dynamically assigned to the band used by the field bus. As a resullt, it
has real-time capability, while also realizing high speed communication.

CAN
Keywords Field bus, CAN bus, Real-time, High speed communication
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1 2. CAN
CAN/Device Net PROFIBUS CC-Link [bps]
2
1SO 11898 125k 1M
2
1SO 11519 125k
500 900 157 SAE J1939-11 | 250k 2 +
2 +
SAE J1939-12 | 250k
PLC (12V)
SAE J2284 500 k 2
CSMA/NBA
SAE J2411 333k 833k 1
50k 1Mbps 9.6k 12 Mbps 156 k 10 Mbps 625k 125k 2 +
NMEA -2000
1000 m (50 k) 1000 m (1875 k) 1.2km (156 k) 250k 500k 1M
40m (1 M) 100 m (12 M) 100 m (10 M) 125k 250 k 2 +
Device Net
500 k (24V)
10k 20k 50k
2 +
CANopen 125k 250k 500
k 800k 1M ( )
1 1
CAN2.0B 1SO/0SI
1 IC
CAN
2.2 CAN CAN CAN2.0B
®
CAN2.0B
)/ Q) 2 CAN
ID CAN
CSMA/NBA 2
1S011898 CAN
TT TT
Window 0 Window 1 Window N
—> t[sec]
ref N
N
2.
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node i-1 null 88 node N
ref ref ref

1 ref
2 ref Acceleration acc
3 ref ‘
< > acc
3 ref 3 5
3.
3.1 2
TT
TT
ref
5 i
i
Acceleration : acc
acc acc
22 CAN k node(k)
ref
of node(k)
node(k) node(i+1) (€]
k=i+l1l, ...,N
3 ref 1
ref
1 ref
6
3 ref
3
3.2 31 T ref
ref
4
Window 0 Window N
— —
ref node 0 | null null node N
e node 0 node N e
- ¥ ref
4. CAN
6.
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64byte

125kbps

8byte 10msec

7.
4.
4.1 7 5
CAN 2
1 7T
10 msec
4
2
TT 0
64 byte
4.2 TT
8 8 peek to peek
0.001 0.018 sec
TT
2 9
TT
5
5.
TT
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TT

TT 1 95.75

: 505.31

21 7 2 21 8 7

(2)Nicolas Navet, e a. : “Trends in Automotive Communication
Systems”, Proc. of the IEEE, Vol. 93, No. 6 (2005)
2 : (2000)

@) : CAN (2006)
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A reconfiguration-based approach for reducing power consumption of embedded systems
with FPGAs

Mamoru Ohara* ', Yasuharu Irizuki* !’ , Yuichirou Shimizu* 2’

In recent years, an increasing number of embedded systems have been equipped with Field Programmable Gate Array (FPGA)
chips. An FPGA is a special kind of IC, in which user-defined logic circuits can be configured freely. Using FPGAs, small and
medium-sized enterprises can more easily equip a dedicated IC designed for low-volume production. One disadvantage of FPGA
against a common IC is its high power consumption. This makes it difficult to use FPGAs in some applications such as
battery-powered equipment. In this paper, we discuss the power consumption of an evaluation board mounting an FPGA by
means of simulation and actual measurements. From these results, we propose an approach for reducing the expected total power
consumption of embedded systems with FPGAs, in which we will reconfigure an FPGA so that we use both simple and
low-power circuits and more complex and faster circuits as the situation demands. We also introduce our studies on dynamic

reconfiguration techniques for implementing such an approach on embedded FPGA systems.

F—T—F :FPGA, MIAZT AT A, KIHHETS), FHHERK
Keywords : FPGA, embedded systems, low power, reconfiguration
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Environmental map generation applying scale invariant feature transform algorithm

Norihiro Ohira* "),

Shinichi Tomiyama* 2’

A method of environmental map generation is reported herein. In the case of generating an environmental map, we usually

input featureless images like images of the ceiling or a floor and their illumination change. The SIFT (Scale Invariant Feature
Transform) algorithm detects local feature points and extracts image features that are reasonably invariant to changes in
illumination, image noise, rotation, scaling, and small changes in viewpoint.

In this paper, we focused our attention on the image composition of featureless images applying the SIFT algorithm and
proposed one simple method. The proposed method could run in the order of n log n time to compose two images of order n
pixels. Also, the image composition was precise enough to be used, inputting featureless data like images of a ceiling.

F—J— K BREMEK, SIFT 7A=Y XA, EEARK
Keywords : Environmental map, SIFT algorithm, images compose

1. FL®IC

4 B OO A ER AR ICRIS T 272010, BAEMICEE
DA AT HEEEET, PILOEAEB DTG5
VAT ANOELREESTETCWD, ZOXIRVAT
LADOHBED DI, Ok (K7 OBASCEZE ) O
FE) Z itk L7oHiX (BREEHI) OFERSME L 75,
L2, BEEHEKIIZ(LOZ LOKHRCHRED AL HIE
I DEENRZNTZD, EROBBERIETE, AlROT
NNKELRDATREMD B B,

Z ZCARBIETIE, FrgaEhht 7 v =Y XA SIFT (Scale
Invariant Feature Transform) % J5H LT, Z{b0Z LW E
N OBREMXZGRT D HiEEBR LIz, RERETED
ARROEERHFHE R, EGomEFKEn LT, AN
8 2 MLDWFIZA— & —KFLTOnlogn) KEfI& 720,
SYERT D L9 R GETHD 0 (nd) BRI, @i
BN FREL 725,

2. BEREMAE

21 SIFTZILIY XL SIFT 73U X403, BEifglc
B 2 JRETR 7 R BUs 2 i U 72 2 IS B R ac s e 775
BT 27430 XATHED, SIFT 743U X
LU, WEORr— v - [\l - JEREROBLEITR L TR
ISR R A AN ATRE T 5 2 LA ST 5@, &
7z, BEAZICH LT, BEBODRWREEE R L

U BT v—T
#2) | RSB T AR 2e R

BELNTERY, BIAZLLOA V5 HEREEICEV CEBRETH
KEEKT DI LT\ EBbh b,

M 1AASEKE LT, SIFT 743U XA LD ME
M ZAT o 72l 2K 2 128”7, BRADFHEEZ R LT
BY, KEIOBITNFERERL TS, _

1 i

_40_



Bulletin of TIRI, No.4, 2009

EA NI T AEERL, BEOME 722D/ 720k
ViATe, ZOXIRBEHEEITO Z & T, M4DEHITKY
ATpZ EMTE D,

B 2. 2 DB LIRS ORGAT T 217 - 7o iR

22 RRYDIERERFIR  ABFTHE, SIFT 7= [ 4. [ 3 THIGT B HMUS ORE D IAH AT - T At

U X L% HAWT, B 2EBMICHT 50T 2 58N,

HMEEZFEHL, BBRARET), U FICAHIE CRES (4) ERITRBELEZREOBRE ARSI O
BEGEEKT VT Y X LOUBFIECHS>WTE LD 5, DRI LT, KT 2 ReUs M O FEBED SEE 3 5 s & 7
(1) HEa - BHEOEE AHEBETUIXLT, & DX BEEEL, TOMBCTHREIT ), BEFIE
NENOFA - FiE %, SIFTT L) XA v EH LT, 20BBEEFIAT 5,

35, X5 1%X 4 02 MeomBIIR LT, s d 28R o
(2) £BTHHBEORE  ASHEBH Tt S HEEDOAF AR/ E 72D X9 B AR L, AR LIk
FEEOHEZITV, — BT 25412 OFHSURR 4% %t ReERLTWD, ok, ARRICE VBB ER DT
AT B, Fiz, —BT ARHEEOEBICEME AR EL, WL, EHER - BICHEY EIFTERRLTN S,

— B DR EOEEDBEEL Lol K ThHIUE, BR
WEEM L LT (3) DI ZITH, BIEU T TH -7
LalX, BRORROGEMNSERINT S,

BB R R DI T AT - 7o R KT, AR L& A0
THIDANER L 72> THEY, T 2FEAR L EZ#H T
FEATND,

[X] 5. Fxit 72 AL O PR SR Al R

B 3. 2 e DEHEIZH USRS ORISAT T 247 - 7o i

(5) ¥TERHEOHE - (2 DUIIZBNT—ET DK
(3) ASAT T RN Y AH  HITKHEED R Uhr BEOEBDEELL T OHES LI, ANEgETIIHL

MR AT 2720 T, K3 OFTHEHENMNESSEND TQ) ~ @) OB EIT> LB HITK T 5, LTtk
BMOBEO LY, AHENCEEBRTH D E-BbN s HE SR ARV T, T OTEIC L BB A RIS D e
T, ST ENTLEI ZERHD, ZDLHIR /AKX FERIFHR R, EROBEFREKE n & LT, AJHEGRN 2 5
ZHIET 5729012, SHET 2R EE O IAREITH, B DIEIZ 0 (nlogn) L7220, AJJEEA mBOKIZIZ O (m!
IRIIZIE, X6 12T & D I RFBUR 2 ST U 7o B oo # JiE nlogn) 72%,

_41_



N

14 £ (deg)

X6 MELARNTTA
3. HBRLEER

31 BHOBEE AR L LT HUORNTH- 2
B2 LWEBEA D TIRETEOARBEZFHAEL
Too AJTHIRIX, 7 OX DR KHIHE 3 He Lic, g
KL LT, MBRERICES AW 7Y —Y 7 R TH
% AutoStitch® CE R A2 A 72723, ANEHE R ZEicZ L<
TR MENH CTE R o, =T —L RS
N TE R ote, TDRD, BHDY 7 FTH D ArcSoft
PhotoBase Pro Wk ik & IV T, FEI Tl E R AT
BxEANL, K% 1T>7-, ArcSoft PhotoBase Pro Tix, ¥
BEDPRAGBNMEEZ FHTANTLILERDHY, ZIhb
L VEEREBMBEZERL TV XS TH D,

7. ALY 7 b DA E o KIFEG 3 K

_42_

FOLESNLPESE RN It & o & —F%eis, 28 4 5, 2009 4R

8. RIFMRITK L CTHERIE & W 7o IR B it 2R

9. RIFMBIT K U TIREEZ HVW T2 iR & ks R

EBRZAREIToT-HERIZX 8, W9 0kHicRd,
ArcSoft PhotoBase Pro Z VW TA L L7-#5 B X 8 TH 5,
AERERETFEEZRNT, 2280 (1) 75 (5) OFIEIC
o THERLTEMENBK 9 THs, 2L, 9 TiE, A&
FRALERIZ X 0 B o ey OBE S R 5 0B AT o720
T, ErbERQATRRILTHD, £, ko 7diz, £
LLDOKIZEH, ARRERICK LT, MOHEOBRIIH-> TR
O EREMPIC ENEEBEMATERRLTH D, EED
AR A RIS, SRS TV RN, EESNL
EThHD,

X8 LK 9ITRWVT, FHIHEHIA> TV AIEDEY % H
Tl LThHRDE, X9 TIHEOSBROTIBIZIZ/ RN,
H 8 IZBWTERDAHB TN TERINTNDDH AT
Wb, X8 IXEEIZIE, 10 pixel IEFETHTAE I T
b, ZO X, BEMXEZERTDEC, AJJEGE L
THWOLNDEMDZ LWERIZIVTIE, AutoStich Tl
EBERZED S ONHRT, thodpkY 7 FTIXFEETE



BENRABMLED A EZIT>TH 10 pixcel IZETND L
WO RERIZ R o T2, BETIEE, T L0 uEkFiEICk
N BREMXEELBICEICZ LOVEBREALE LTS
FERS AR THD EBbND, £/, ADHEBS X
fRETE, BOHEZETHESTITO DT, TOHETH
BTV D EEDbND,

3.2 BRONERR  ASEEZRLEFEEZHVT, B
BRSLERZ o T2l 2 E LTk NEK 1 ThD, i
ZHR CATEBIC K U CTHE§ ) A XOEEEIT, 2 KD
Wi & AR L2 BR OB 2 % LT\ 5,

FATERBE L LTI, OS i% Windows XP kT, CPU i
Pentium M 1.6 GHz, A<V 512 MB @ PC ¢, BH%&i% Visual
C++ 2005 Express Edition L T1T> T\ 5, K22 B /L THN5b
£ 212, ANBEBOY A XBRKREL o ThH, WMHIKHHIE
FTHIZERELEDLRY, ZhiT 2 Bomikz AT 5
BrO2EDOFHERENO (nlogn) L7452 LITEET S,

# 1. AR

AN EHRO | A% | REEOL

L] DEFE B H[s]
r—=1 448 336 21.7391
rr—22 640 480 23.3579
r—23 1024 768 22.2624
rr—24 1600 1200 26.8014

4. FEOD

BROFEE LT, SIFT 743U XA%MH L 7=t
BIERR ik & 4RR Lz, SIFT 7Y RAEIERTAHZ &
T, HWAZEICH BAENER T VI Y XA Lo T
W5, £, SEWER LY 7 b =7 Tk, AJEHBRN
oo A JJ iz 5t L Clalls L TV A 5A ST S LTu e
WS, AR DEFRIT IS TR J 1 O HESR A AHT N &
28T, MIETDHILENARRTH D, EBEOIHE LT
%, K, IROAMBRAES, SHE0BEBHR oKy
IZ X DBRBEEHKOIER 22 ERFET O D, A%ITILFEE
M E&BLT, T/hEELOEBELZX > TITEZW,

CERc 21 47 H 2 B34, ¥Rk 2149 A 8 HEXA)

Bulletin of TIRI, No.4, 2009

X ik

(1)D. G. Lowe, “Object recognition from local scale-invariant features”,
Proc. of IEEE International, Conference on Computer Vision (ICCV),
pp.1150-1157, 1999.

(QEHILE, “Gradient ~X— R ORI -SIFT £ HOG -7, 1H#HAL
HIE AR 5 CVIM 160, pp. 211-224, 2007

(3) Matthew Brown, "AutoStich." AutoStich. 2009-06-10.
http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html, (R
2009-11-26)

(4) B &HY v > 7 v, "ArcSoft Panorama Maker 4 Pro."
ARCSOFT-JUNGLE.JP.
http://www.arcsoft-jungle.jp/products/pm/, (£ :2009-11-26)

_43_



2
x

FOHENLPESE B TE & o 2 —WFge s, 25 4 75, 2009 4F

DLC JEDHgEH -~ D H

JIA - HEsL Y A g

AR e

fil A e S VA

Bl ey

Application of DLC films for marine elements
Masahiro Kawaguchi™ , Aya Shimizu™ , Tetsuto Kajiyama™ , Sadayuki Watanabe™?,
Kazuo Morikawa™ ,  Yasuyuki Yukawa™

DLC (diamond-like carbon) films have the extraordinary properties of high hardness, low-friction, high wear resistance and so

on. Recently, DLC films are utilized in a wide range of friction and wear applications such as cutting tools, mechanical
automobile components, die surfaces and hard-disks. On the other hand, DLC films have almost no applications in mechanical
components for marine technology although they have good chemical stability. This is caused by presence of pin holes on DLC

film surfaces. Particularly the growth of pin holes on the film surface, which implies the degradation of protective ability during
the deposition process, causes serious fractures of mechanical components in marine surroundings. In this study, corrosion and
wear test of a steel surface coated by the films are accomplished in order to classify the protective ability of the films in marine

surroundings. From the results of this study, not only the number of pin holes but also the relative radius of pin holes decrease
with increasing deposition time, i.e., the thickness of DLC films. Longer deposition times definitely restrain the growth of pin
holes of the films. In addition, the corrosion and wear properties of steel surface in a NaCl solution which simulates marine

surroundings are improved by the deposition of DLC films. The size of pin hole expected by SEM (Scanning Electron

Microscope) and EDX (Energy Dispersive X-ray Spectroscopy) is discussed in this paper.

F—T—R: HATVELSRTA T =R, Err—, GEE—EEE VARERNT T X< A A EARNEE
Keywords : DLC, pin hole, Plasma Based lon Implantation and Deposition (PB11&D)
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Development of color drawing processes for diamond by lon beam

x1)

Shohei Taniguchi**, Takara Watanabe™<, Yukinori Saito

%2) #3)

In order to draw marks on a gem diamond, three processes using an ion accelerator were investigated. The results of trails

using a 0.1mm pencil beam method, a photo-resisi method and a photo-resist and silver deposition method clarified that drawing

with an ion beam is possible. The drawn marks were colored yellow-green, brown and black. Analysis by a laser Raman

scattering spectroscope suggests that the diamonds were colored by deformations in the diamond crystal.

F—D— R AF VB, ¥AFVESR, V77—t REEBIN
Keywords : lon irradiation, Diamond, Coloring, Drawing technology

1. LI

FAXEY RIIERBOATREWVLONEMETH S,
LN LIFEAEDX A YEY RIZEPAENMES, /hE0d
DIXTHEMICE SN ZEHHD, —FH, YVax—|Z
NT—FAXYELY REHRTLTA B2 R0, &
DR TETND, TZT, fifEOKRNZ A YEL NED
F—fbLCvaxzV—HELTHAHETEA LI, BT7—
LB TN T\ 5, BIE, 77 —{kikeL LT, EES
IR (HPHT) LB, 1R, Pikrlss, 7oy
LALER R PSR STV 506,

ETo, ¥ATVEY FORIMIELZ SD S, 77
R4 EEE S E LT 2 FENHEINTEY, 77
AvxTyF o7k, V=Y —ZMERMLN TS, Zh
O, A4 VEY REREZHID, XTE2EIFIET
HDHDT, BraxRETILFEEES ZLIXTERY,

YL EORRICBUIR D 7 — (b HiE, ¥ A YE Nk
7T HHWTHY, AT LIHMRIL A TEL RE
MM Z TR T2 2 L0 ) UFEEIEWTH D,

INET, A FVBEICEE T —(LIZREETH B Z &
DREN, ZOHT—FA A DFRFBFEZHENE T U —
VRO, @WET Ty T Ty, ZOFMITERD
DWNIT T oWt LD T E BRI LNINT
Teotz, £2, A A VEHFEEZHESCL TN &, AREERN
W BB ERELNC RSO0 2o HqpEy
ROEBEORSyOHE I FZ—THZEIZLY, hT7—D
XX~ — I R ER BT 2 HEERE TS LA HD
2, ALY —AFURENC L D H T —REEE R L

*1) S 4 TH A TR A—F
*2) RSP rRA R
3 BRI RS E T A IR

77
2. ZEEBAE

21 BHEEBSLUVLBEEHG XA X'y REBHIERN
1~2mm (11575 F7 > FLF) 7 VIV T My bLcA
LEAYEY REH0VT,

X 1R THEEEZ R Lz, (@ E—AERE 2R
L— MIBT7ZREBLTCA A E—2 2RO L, &8
T5HZETHmT S 5E, ) 74 MLV PA N RT
T FLTUANEBHL, HT7ATATITHIWE~—7%
BEINREB L, =y T ThRA A VRS E1T O Hik, (o
T A M LT A NHREF Y AT REERE T %, T
+ LU ANEEMAL, (b) LRERBRICELER, (4R
AT D ik, A AV BENT, 4 AU FAEE (S), 4 (Au)
A Ay, TRALX—% 1.5 MeV~3 MeV, MRIi% 1x10M~
1x10% ions/cm? D &I T1T - 7=,

22 SRUDHKHW AT ORNERHT LD
2, L= =<5t HrikiE (in Via Raman Microscope;
RENISHAW #t) & VTt 21T > 72, YAG L —H#— (B
F:532nm) (2 &V, BIEHPAAK 10 pm & LRIEE1T o 72,

_48_



ﬁ

A F o E—L4 —
HREHE, < X7 EE
(@) Ev—iEAE
HITARAY .
~— 7 i<
LA B |:> |:>
ZAYEVR A YESR
1. LUR N&AE 2. HAMEREH, LU R
A F =0 EEvTT
VYVVVYYVYY
A YE N Eﬁ
3. A A M 4, LU RNRE
(b)) 74 MLV RRYRIE
HTA AT L
~—7 &<
LYA B

FAYESR A ¥EL R
1. #HKE - LR MR 20 AN, LUX b
i EryFoT
e A A E—A

242222

“R-

XAYELR

o

bRk

AL ¥E R

3. WM TCHRExTy 4 T FLITRL o5

FU EWRES A A 2R
515,
(€ 74 ML YR NHRFEF~AIIE
M1 2o e FibEE
3. WRBLUEE

BLAFVEBHICES AT —HE X2 —LERE
WEVERIIH T —bLieZ A Y'Y ROEREZRT, 0.1
mm OFLIZA F 2 E—La%EEL, V7 NE XY AT —VIC
IVEELE, TOME, EELLBICRAHR T2
LINTRENT,

_49_

Bulletin of TIRI, No.4, 2009

B3I 74 MLTR M AZIEIZLY, 5 [12357) %
i L= A ¥EY NOEELZRT, Au A 4% 1x10"
ions/cm? JR A L7256 5, ST M T&E 5 2 L B 6 M
572, UL, 5x10%ions/em? IR EAHIIN$ 5 &, 7+
MR MRRILL, MBETER)Po7, ZHUTA AU
FREORE EANFEREZ 2 6ND,

Bl 4 1274 FLURMHRAEEAZIEICLY, a7
BEEO~—7 i LI ERERT, REEREEAVSZ
LIZLY, A FUBEFEO~ R 7 ORIERETERE Z 57,
~—FINTER, LoL, @ ~ () TRt SiA4y,
3 MeV THRE LZboix, 2FMICH 7 —{LLTLEWN
~—% I NHER oI, T, RIREEDOE S 200
nmiZxt LT, SiA A ORFER L pm & REWZDHIZ
AT EINTEHSL SiAANBEBRLTLESTZZ EDFKA
ThDH, TOFD, A4 ORI % RARFOBRIELLF I
L7120, AFHEERFESORmVAL L L, TXLF—
Z15MeV & LTI L7z, 20L& D AuA 4 ORI
B DAEFRITHI 150 nm TH D5, EORRE (d) ~ ) |
R, TOEAE, v—F U IRARETH -T2, MLEORE
END, A FVORBEI Y LIREERERE N LA 40N FE
WLTLEY, 2EBEBLTLEIDT, ZRLF—X
AT FEEBEITERRL, WELY A4 OREE <
THVERD D Z ERHALMNI T,

-
-

B — 2% ¢ 0.1 mm

X2 ©—AERKCIDHHE

() PR T (b)FE 5 5 - (c) st = -
LYX MEBAL,  1x10"ions/cm? 5x10**ions/cm?
g L-t% LA MRER LY A R RAE

3. 7 hLTURMwRAZIECIDHE
Au A F UG, =¥ — 3 MeV

32 SIUNKASHHRE HNSICAUAAURFLE
XA YE L KOS 1~5x10" ions/cm? D 5 < > A7 |k
Nt BEESENTL L1 vE ROE—Y
EMNMET L, G N MLz 7a— RaRE—27 038ns
ZEBHLNNI 0T, G RV ROE—J1X, V7774
MEEDOARFAFRINCRE TS B2 b TS, 2D
EDD, AFVIBHEHEEZBEML TV &4 A YE L R
D3AR, AHAIZHEEEICA L TS LB b,



6 (a) IZRT XA A v i@l Lok ClE, (4
VEEAYEY FHORFIRTOMAEERICEY, HBTX
MaDRE-LIRFOBENE DV, RSO P/
THENFEEL, TOREBTEATLIERBIND, 20D
DOEAIE, A FVBHENRELL 2512 E, DV A A
BOFFHEESNREL RDIEEEINT D, Z0=d, BT
— LA F R ERA A EOBRIE, X6 (b)) ko
BRI b EEX B,

O X ICHREECHEROT AR ST T — (LT
LHEE, BRSO EORSRRIC X 55 G L R

~ AT THA

(a) SiAf A
3 MeV,1x10*ions/cm?

(b) SiA A
3 MeV,5x10" ions/cm?

(c) SiAf A
3 MeV,1x10% ions/cm?

(d) AuAf A
1.5 MeV,1x10™ ions/cm?

(e) AuAf A
1.5 MeV,5x10" ions/cm?

f) AuAf A
1.5 MeV,1x10% jons/cm?

A A BT

FOLESNLPESE RN It & o & —F%eis, 28 4 5, 2009 4R

DHRETHD, LLEMeV DA A DBRE, BETHLT
PEF LR LT, #A4 VT MEEICEZ D BIIRE <,
B TEAT L L WIHIRERD L, iz, FZRID
BWE RSP OGEIEA A Y E Y REERT 7 —1k
TAHEDICK L, A4 E—A1%, BRIPKNT-DIZEA
YEL ROREHOLEI 7 DRESETHTI—IbT5H L
WIOEWRSH D, FT-A 4 B —NTEEERA RO T
T RNF ORI RETFER LT~ A7 2@ L CHRKNT 5
L, TORICAT—ALTED T LR TH D,

A A RS R SRARAE & RIBE L 7%

B4, 74 FLUR NG AT IEIC X DR

_50_



Bulletin of TIRI, No.4, 2009

60000 60000 6000
. YT . YT,
50000 N 50000 5000 - M
¢
40000 40000 4000 - .
£ 30000 . 2 30000 £ 3000
H . 2 2
™ 20000 ~ 20000 2000 ~
. .
10000 °, 10000 1000 w
e e\
o ] 0
1000 1200 1400 1600 1800 1000 1200 1400 1600 1800) 1000 1200 1400 1600 1800
Raman shift /em—1 Raman shift /em-1 Raman shift /em-1

(a) 1x10™ ions/cm?

(b) 2x10* ions/cm?

(c) 3x10™ ions/cm?

A A E L FiEREL1333em™ GV R
1200 v 500
: .
1000 1 . 400 U
; S
800 . o
2z V 2 300 . IR rod A ,’&"
g z Ky A . Ryt
5] ) ® Qfe o @ )
] £ 200 08 "&:‘{Q" -.}.ﬁ' ce . :P"Z?.:?u
. .
R O L:
100
0
1000 1200 1400 1600 1800) 1000 1200 1400 1600 1800)

Raman shift /cm-1

Raman shift /cm-1

(d) 4x10*ions/cm?

(e) 5x10* jons/cm?

X5, AuAf A UBERELE T~ 2T MLORRR

FA YL NHTE @) /(?/ @)
© <o
. LR TY] =2

O
@)
® .......n» o
. NS 0

O
O

(@)A1 AT K DHEF KM, EOFRE

R = S R e N

/I — KFXK, #Etkofilh — PN

IN—A A DFEFFES (BEERELWESR) —K

IN—A T DR (A UERE UHE) SR

(b)fs it IE 2R L & T — D BIR
(6 AABREIZEASNT—1k

4. FEOD

A F B =D KD MmN, 7 —Ten T
DL ERKHIBTE /M THD L) FrREFD,
COFEITRY, XAYEL FREICEBEEE ST 7
FoF72 il T, FEEDm EIZoRR 5, SbI,

A oE—URF Y DI — 7 FLEICHETX 50T,
FVVFA T2z ) —DERIZEHFELETEDHEHZ 20N
5,

(CFRR 21427 A 7 B3 A+, Rk 21 4- 9 A 5 H 526

X Ak

(O HEME, BRAZE— (XA VT ROBSREC], B EE
3, \o0l.63, p.36-40 (1994)

() MEHAL : B FRIBEHC LB 4 A Vv ROFaRR), B
LFE¥, Vole7, pp.56-57 (1995)

QUKHANES : EA L LTOXATVEL R, MEFEY, Wol.22,
No.1 pp.35-38 (1985)

(4)F. H. Pough, A. A. Schulke : [The Recognition of Surface Irradiated
Diamonds|, GEMS & GEMOLOGY, Vol.VII, No.1 pp.3-11 (1951)

(5)A. T. Collins : [The detection of colour-enhanced and synthetic gem

diamonds by optical spectroscopy], Diamond and related materials,
Vol.12, No.10/11 pp.1976-1983 (2003)

G)AROEN, fi: 44 BB LA YT RETI~DOH T —
SCTAEm ), REENHEE 116 [FIEEHE RS E 5 4E,
pp.174(2007)

MBENEBF: A A VRIIC LD XA YT R0 B T — il
7], Isotope News, No.644, pp.11-13(2007)

@BROEF, fin: A AVBHICLEZAYEY ROB T —1LEE
fitv), BORHSSLE B v X — R, 2 5,
pp.112-113(2007)

_51_



4 2009

Failure diagnosis of electronic circuit boards and components using infrared microscope
KatsuhisaToshima'?, Takeshi Kobayashi?, Yoshiaki Haramoto'?,
Toshihiro Tekamatsu™® , Yoshinori Nishino™® , KazumasaMikami™?

This paper presents a diagnosis of the failure and degradation for electronic components and circuit boards using an infrared
microscope. For example, overload tests of electrolytic capacitors, operation tests of printed circuit board relays, and pulsed high
voltage tests of carbon film resistors, are demonstrated by measuring the temperature changes corresponding to the degradation of
the components. Furthermore the applicability of this to estimate the failure and degradation of components on an electronic
circuit board was estimated. The experimental data obtained from this report are useful for technical consultation on the, recently
increasing, failure of electronic equipment and components.

Keywords Failurediagnosis, Infrared camera, Reliability
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Precise Demagnetization with Direct and Alternating Current
Kiyoshi Itoh™

In measuring the magnetic properties and magnetic particle testing on magnetic materials or products, an accurate
demagnetization of specimens is required. The effects of dc and ac current demagnetizing methods are investigated. In measuring
the magnetic properties using ring specimens (a closed magnetic circuit), specimens cannot be demagnetized with an ac current
demagnetizing method. With a dc current demagnetizing method, the maximum permeability and initial permeability differ from
real permeability when the current inversion frequency is increased. When using a dc current demagnetizing method after an ac
current demagnetizing method, specimens can be demagnetized precisely. In measuring magnetic properties using pillar
specimens (an open magnetic circuit), specimens can be demagnetized precisely when using a dc current demagnetizing method

after an ac current demagnetizing method.

F—T— N B, EVTHE, AR

Keywords : Demagnetization , Dc current demagnetizing, Ac current demagnetizing,
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Evaluation of uncertainty for the calibration of Digital resistance bridges
Hiromasa Mizuno™ , Haruhiko Numajiri*? , Masashi Sasaki"?

Keywords Calibration, Resistance, Uncertainty
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Aging Effect on Minera-insulated Type K Thermocouples
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1)

Haruhiko Numajiri ¥, Masashi Sasaki
K
Keywords type K thermocouple, aging, calibration
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Equipment for purifying and recycling turbid water with water-based paint
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Evaluation method of triethylamine in water and its adsorption by chicken bone carbon
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Efficiency of VOC Desorption from an olive-based activated carbon
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%, b= 50mliz 10 filiRyE L, i3 25, Mo %
BREL, @RI A 21572 (L 88 % ), X 11Tk
KEBR LTomr T OEZ R,
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oDA O
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AIBN
P H37Cg J\’ CisH3z
oluene O O
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I I
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L &R DR

22 ERFRRMOER (BEEDEL) 5y 1R
M A DOERRIZEWT, ZUEE L2 2 S H 572912 EGDMA O
#ME% 0.61g (B; EGDMA/ODA=0.1), 3.0g (C; EGDMA
/ODA=05), 6.1g (D;EGDMA/ODA=1) &% %7k &8
LISME, BT A ERISGET, BTN B~D
EAR LT,
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3. HBRELUVER

R VOC 7p & OIRMRMEEELY, RHET7AFAEELFL
EESTICESMINEND Z ERMbN TS, 22T,
FHR VOC #WINT 2 EEMEEL LA XTI T 7Y
L— bk (ODA) # MWWz, Z2EHIE LC=F LY a—n
VAL 7Y L—L (EGDMA) ZPTEDEIA TRA L TEA
ROBEEELZ LIk, BEHEE (K1 o FlosgE &
O TROEBEFEET DREHE L ME L 2BSES) 2675
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G TN ERTO,

ODA (Zxt¥ %5 EGDMA DEIA & WA OB iz 5 16
F % VOC oW EORIR %X 2 12773, EGDMA OEIE M,
N4 52 L7z > T, TCE OWIIREN B L TW\WD,
EGDMA % 1 %&Te ALL, WA OB &EIZkt L-TH 35 o
TCE #WINT25 Z ENbhotz, F7o, A lZxT 5 cis-1,2-
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%, TCE OBA LA TH D, T DRER, cis-1,2-DCE (2
BNTHK 30 BRINT2HENZHLTND I ERH LM
ot

4. I FEEREICHIT DA OBLERE R

4RI TR BT 2 KRB ORIEE T, ZORR
I%, ODA 2% % EGDMA ®%|4 (EGDMA / ODA) 7#30.1
N LI ERT 5 LRI BRI 2WINES DT 5 2
LHERLTWAD, EGDMA OEIAITE, WM IZI 1T 548455
ZRLTERY, BEEOEAICLVEESR VOC OWILE%
HlE4 2 Z L3 FRETH D, H7IZ, EGDMA/ODA 7% 0.05 LA
TThhE, 20EL Lo VOC WM TE 5,

4. FEDH

AWFFRORER, BEELHIET 2 Lick Y, #HFER VOC
BN EWEISTHRINTE 5 2 EBNBA LNz, M
B2 B EICHW S Z kit Xy, HEThoEHER VOC %
W - EET 22 ENTE, {BROIEREZFI T &3 H4F
TED, IBHIT, AMEEMEDFEREEEEIEDL L
IZEV, VOCHMREEFHESIT D2 ENTE D LMD,
A, AMEZFIE L, VOC SifEIC L 5HHEHR VOC O
NIRFEBRE FERT D TETH D,

AR HIE R E R T 0 7T Ao —Br & L TEM LT,

(PR 2147 A 6 HAeAE, Rk 21 45 8 A 31 HF5AT)

X ik

(1) =ZF0EME, fEmEs, arHRL, BmER, SRR 1EE
R FBREAEIT X B 22 B HHE T A DU EER & O, KB
BiSx5E, Vol. 25, No7, pp. 395-401, (2002)

(2)T. Ono, T. Sugimoto, S. Shinkai, K. Sada: “Lipophilic polyelectrolyte
gels as super-absorbent polymers for nonpolar organic solvents”
Nature Mater., Vol. 6, pp. 429-433, (2007)



Some estimates of uncertainty on sound power level measurements
Hiroshi Masumoto*?,  Shoichi Takada*Y, Koichi Kanda ¥, Osamu Nakata*? ,

A B JIS Z 8103:2000

Keywords uncertainty, Type A, Type B, JIS Z 8103:2000, synthesis uncertainty, expanded uncertainty
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3.1
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3.2 3 B 0.18
B 0.04
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1 6.
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An analysis of a cantilevered sandwich beam using wave finite element method

Shoichi Takada

Keywords Damping, Beam, Viscodasticity, Loss factor, Wave finite element method, Finite element method
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£=195[GPa] p =7700[kg/m*] #=17.8 [mm]

£=689[MPa] o =0[kg/m*] t=12.7 [mm]

F=195[GPa] p =7700[kg/m*] #=12.1 [mm]
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2. Douglas-Yang¥
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£=206[GPa] p =7850[kg/m*] #=0.8 [mn]
G=1[MPa]  p =1000[kg/m*] =0.1 [mm]
F=206[GPa] p =7850[kg/m*] £=0.8 [mm]

=1 [m]
o
1=0.3 [n]
£=2.998[MPa] v =0.499  x X,
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)JASTM E 756-05 “Standard Test Method for Measuring Vibration

)

)
)
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-Damping Properties of Materials’

Hambric, S. A., Jarret, A. W, Lee. G F, Fedderly, J. J. : “Inferring
Viscodastic Dynamic Material Properties From Finite Element and
Experimental Studies of Beams With Constrained Layer Damping”, J
Vib Acoust, Vol.129, pp. 158-168 (2007)

Vol.51 No.4 pp. 259-271 (1995)
Douglas, B. E. and Yang, J. C. S. : “Transverse compressional
damping in the vibratory response of elastic-viscoelastic-elastic
beams’, AIAA Journal, Vol.16, No.9, pp. 925-930 (1978)

Vol.60, No.580, C , pp. 4092-4097 (1994)
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Analysis of rare-earth metals by controlling atmosphere on arc optical emission spectroscopy
Tomohiro Higuchi

Keywords rare-earth metals, arc optical emission spectroscopy
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350-500 nm
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99.9 % 4.
(1)
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3.
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1
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Improvement of the multivariate analysis technique in infrared microspectroscopic imaging
Yasuto Fujimaki™®, Masahiro Shimada™?

F—0— K SLRMGT, FHAAE
Keywords : multivariate analysis, infrared microspectroscopy

1. [ZL®IC

TERDITE T 5B OMFERLRAN, BEESCBREORR
728, MEEREOREIZEKT A N T T AEFITE
2\, W, ZhHD T TV EMRIRT BT, M
EICX L CIESERMMEGNEToTCND, 5 LIc#f
BRI O3 FIEDO—DIZHIRIRINA A — D TIERZET
b5, ZHUE, BEBEI OB E RASEEER
HEDETZFIET, ZKTDIFER (FI I~y
TTF—H) BHLIENTED, LML, BRI A —
VTR Lo TR BN I AN vy BT T — XIS,
RO IBICEE S S JFEB R R 5, REATOZ 5
FOMEHITEHA LSO WHERH D, £2C, 2IHL1=HE
M~ B T — R a2 500 —FEE LT, ¥
fRIETNTY R NE b DEEREMH (FEAN) w7 R)
BUIZLIZHW SR THED,

AW TIE, BB A= THEICE > THELNE
FIBNT Y EL T F— 2R LT, BN AR S T
B RS LRI FIETH D PCAELZEA L, BonizT
— & & R LI R A ST 5,

2. RBREESLUVAE

FE—F—%FALIza—T 4 v 7EEE, ERICa—T
AT LIZRBT 4 27 %K 1 RT, a—7 4 V7 3%RE
(2R L7 BAR 30 mm OEEGBRE iR S ¢ 203 5, R
DOBIEOT ' IR ER T - Sl Uiz, B oo i#iiE
MDA T F TN L, ORI IO
DT % b VRIRERT - %8952 8T, RO
HEEREFT 4 A7 2FR LT, AWEBIRIZLL T 3 FET
Ho,

PVAC : RN U R E =1

PMMA : 7RY 2 X 7 YLERA TV (T2 U EHR)

PS: RUAFL v

D ST
*2) BT SR

M1 (F) a—T4 7B ) RET A2

2. BABRIROMY LB OB
BRI B OB A K 2 1RT, RHEHTY =
T T LA %V, 200 pm X 200 pm O fElE & 256 pixel (16 pixe
X 16 pixel) \ZXG)-> THIE L7z, BRI 16 [FR5HE, 1
HED & ZITHKI 15 4372072,

3. EEBRHERELIUEER

31 E—VREIZKDA A—DT (fEEXK) HE
LTODEROMNBERID & S RHM D & &I, FAT b

3. BHEOIRNTI AR b L
FRRICA SN e — 2 e D
(PVAC 1240vm™: PMMA 1448cm™: PS 1600cm™)
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NVEEZ B L, FREAR Y —2 (K 3) OMED LRSS
DA A= EGDHZENTE D,

Bl LT, K 3 CERIRLZEE (B—72) OMESF%
B 412779, PMMA [ZHRT 5 ©— 7 OIBENARIL, FEE
D PMMA D454 & —F L TWi= (X4 (1)), L2 L PVAC
WZHXT 2 B — 2 OFRESARTIE, PVACIZHXT 58 —72
23 PMMA OFfOhOE— 27 LEHRS>TLESTWNAETZD,
PVAC D534075% PMMA O EREI L TLE->TWH 2 &
nonsd (K4 h)).

X 4. CCD Hifgi L UNHER 22 & — 7 O5RE 53 AA
W ORI S AR T2 &, RSO L 1E B LAV A R 5 B
3.2 PCA BWIETIOER 3 HOMEOSRA~S
FL (%532 A7 bv) EHOGTERS ST EZITY, < v
VLT T =R BT D190 PCA T ET V&R DT,
ALY NOVETILERC T — X R O BUF ) VB SR 1 % g
WEtd 52 8T, BlOBPCLEBLUPC2 Za T EOALT
NECEDMITETANE LN (K5), Ziz PCA Rl
WCEREZRET NV EEZ, U~y B 7T —X O
WnHzZeE L,

X 5. PCA fRNTIZIil & & x b= ET )V
EHULATNC L > CTRIED ALY MVREEZRSICT 5 & L b,
ReRAT A VBEBHRARYT ML) A REERS &5 0NEE R TN D

33 YVEVY TR0 32 TERINTZ PCA
T ETVOT—FEy MIwy BV 7T —4% (16X16=
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DORST ] 1w E LT,

6 BLUM 7 T, 3FEOBIEL LOEDOMO[sy & L
T, BT OSARENEINRINTND Z ERDN5,
FM 8 IR T LI, RAKDELTRY AT LD
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7y b ETH,PBT #4 & Metal S5y 2382 5455 & LT
SHETETWA I E PR TE T,

- 91

Bulletin of TIRI, No.4, 2009

6. CCDEife (f£) LARMTRER (F) Ok
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Improvements of Pretreatment Method in Analysis Pretreatment
by Microwave Digestion

Yasuyuki Yukawa? , Kenji Kinoshita

RoHS
Keywords RoHS, pretreatment , microwave digestion, atomic absorption spectrometry

1
Cd Cr Pb 260 60 bar
RoHS 1000 W
5 P
ICP
Cd Cr
Pb
. Z 5010
@)
260
Cd Cr Pb
NMIJ CRM-8103a ABS
PE PET
PA MMA
Cd Cr Pb 1000 mg/l 15 (20 40
1.
Cd Cr Pb 1 mg/kg
02g 100ml
Multiwave3000
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1.
ABS PE PET PA MMA
20 40 20 40 20 40 20 40 20 40
60 % 6ml X X o X X o X X
60 % 10 ml x x o
60 % 6ml 30% 1ml x x °
60 % 8ml 30% 1ml x x
60 % 6m 35% 0.2ml X
60 % 8ml 35% 0.2ml o
[} X
3.
25
=]
20 ] O
o
15
X
10
20
5 -
, LN
ABS PE PET PA MMA
Cd Cr
Pb 2 ABS
2.
92 104%
4,
Cd Cr Pb
2
2
2/3 1/10
2. Cd Cr Pb (%) 21 7 9 21 8 18
cd Cr Pb Cd Cr Pb
ABS 97 98 100 95 9 98 () (Bunseki), No. 7, pp. 369-372,(2005)
PE 104 99 102 95 98 100 () (Bunseki), No. 7, pp. 373-376,(2005)
() C.Vandecasteele C.B.Block &
PET 100 99 101 95 100 101 , pp. 10-20 (1995)
PA 102 99 102 96 99 101
MMA 100 100 102 97 92 99



Development of functionally graded materials using graft polymerization

Ichiro Enomoto™, Shin Soeda’™, Masayuki Sekiguchi"® , Noboru Sakurai™®

Keywords graft polymerization , functionally graded materials

1 24
2.4 FT-IR
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2.
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1
2.2 1
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2.3 20
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() Kwon, OH., Nho, Y.C,, Jin, JH., Lee, M.J, Lee, Y.M., “Graft
polymerization of methyl methacrylate onto radiation-peroxidized
ultrahigh molecular weight polyethylene in the presence of metallic
sdt and acid” J. Appl. Polym. Sci. Vol.72, No.5, pp.659-666(1999)

( ) Yeom, B., Yu, Y.J, McKelop, HA., Sdovey, R., “Profile of
oxidation in irradiated polyethylene” J. Polym. Sci. Part A. Polym.
Chem. V0l.36,No.2, pp.329-339(1998).

() Shen, FW,, Yu, Y.J, McKelop, H., “Potentia errors in FTIR
measurement of oxidation in ultrahigh molecular weight
polyethylene implants’ J. Biomed. Mater. Res. Vol.48, No.3,
pp.203-210(1999).

() Enomoto, I., Katsumura, Y., Kudo, H., “Depth profiles of low energy
electron beams in PE multilayer films — comparison of simulations
and ESR measurements’ J. Photopolymer Sci. Tech. Vol.22, No.3,
pp.301-304(2009).
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Preparation of Green Plastic Compounds using Kenaf-core Waste
Kiyoshi Yamamoto® , Yoshimitsu Ikeda?, Yutaka Kawahara ?

Keywords Kenaf-core, Green plastic, Heat treatment

1.
2.
2.1
PLA
2.2
AKD
AKD
DNG63
8 2
SS-1S
6 2

5 wt%

P-14
®
~ >
~
L~
2.3 PCM-30
180
20 wt%
3 5mm 1
H-100 1.
(80 wt%%) (20 wt%)
A H-100
B H-100 (170 ,8h)x 2
c H-100 (128 ,6h)x 2
D H-100 AKD
76G 11 E H-100 3 5mm
1 170 H-100 30 wt
128
2.4 20 wt%
F85 100 110
JSK 7139 A
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Video Delivery System Configuration for Small and Medium Enterprises

Hidetsugu Takasaki™® ,

F—TJ— K ETAEME, &
Keywords : Video Delivery, Inexpensive
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Improving Sound Transmission Loss of aWindow Pane Using Active Vibration Control
Ryoji Fukuda

Keywords Active Transmission Loss, Operational Modal Analysis, Vibration Control, Cluster Control
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System and Evaluation of the Painted Film
Akiyoshi Onozawa'?  Toshio Kinoshita * Misako Yamaguchi 2 Nobuo Hayashi 3 Masashi Andou 3
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Examination standard and product design of electronic equipment
Takeshi Kobayashi , Mihoko Igarashi ,  Kazumasa Mikami
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Automation of low frequency immunity test by Excel VBA

Taiju Kurosawa'?,

Excel-VBA
Keywords Excel-VBA, immunity test
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Dim tek As Integer I 2.3 4
Dim dt As String 30 1l
Calibdev(@© 1 0 T10s 1 O tek) /IGPIB
Cal ibwrt(tek, ©  IDN?") 1
Call ibrd(tek, dt) 1
Worksheets(* Sheetl” ).Range(* B2' )=dt
I
Word 5
GPIB
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VBA
Word
VBA
212 7 9 21 8 24
() Tektronix: Programmer Manual TDS3000 & TDS3000B Series
Digital Phosphor Oscilloscopes
() NF ELCTRONIC INSTRUMENTS: 4400 SERIES AC POWER
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Electromagnetic field probe for measuring terminal voltage noise
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Partial adhesion process of silk thread and its application
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Development of knitting needle for coating DLC to metallic knit fiber

Akira Horie™, Natsuki Ikegami™,

1. [XLC®HIZ

AR, BEEROBE Y OF THAEIL, KEKEBEOK
BAEEMRE LTV D, F 72 PERNECI o T s 4
BRFGERRSE 7 0 77T b THHT DR A « Bl X 2 D BREE
{EEANTBASE ) CTHEV ABRABEE OB 2T TE,
BB L7-VOCI A Ml 7 4 V¥ — &R LT
AV

LinL, B CaBmBMEZ KT 2 EmetoF A0S
O2FAEL (K1), 1EOFFR CH A~ E AR EALOFFE O
AN L 72> TV,

AU TIL, MWEHIBETHEXF ARSIV EHSEEZHD
LL, W EAYELV RTA4 27 B —FKR> (DLC) D=
—T 4 T ERR L (D @)

X 1.

MEHIFEAE LT F X

2. EE&

21 FXBLUSUVDOFELL B (SREISEEETT
il SWG-V14G) T4&mifkiE (SUS304 EAE 0.1 mm) % ik
L7, etz BAMBESE CBIg LT, MR, Mmetiomed
X ARIWNE, MWEtD 7 > 7 Ml KON, ~Z12£<
FETDHZ L EMR LI,

WEt~DDLC D a—F 4 7%, 7w, XTI EHL
WHB LHOPRE TS & & L,

Kazuo Morikawa™ ,

*1) BT
*2) SN T 7 L —

Atsushi Mitsuo™, Masahiro Kawaguchi™®

2.2 A F MLEFEEIC K DRUE & RET DM A SR
DLC LD 56, 0B TEH LWVRRE EIF b1 4
ANEFEED (K1) TRE~ORIEAIT > 7o, BORRERI 1
iR, MREFEEmIC# 0.3 um @ DLC A JERL L 7=,
YE#L L 7= DLC #mt & A THmet & AV CRifmEE (B R
RUEFTRL SWG —V14G) |12 X DRt Ot AEREBR 217\, t
U7z, &@diEiE SUS304 E£L 0.1 pum, fRAEEIX 04

m/s, FERRIEm RS Lz (1% 2),

2. SBMRHEC L DAY
(b4 J5 D 7RI 1em X 1cm)

MAktt, metE RS L OVE M TElsi L
=& 2 A, RINLHFEEHE 100 = —AfRAE, F X050
7=y, DLC fmet ClifEsd Shieinodz, Fiz, RMLE
1% 300 = —AFRAAZIC SO HER S 7z, DLC fRgtcik s
IR SN2 D - 7278, DLC OHBEAHER SN (K
3,

X 3. DLC@%IJ%E’ (7> 7) o
A G AvFRFETEL, DLC ENHIEET 2 & D DLC fE)
X R0 X WE S S AMREMED R & Tz,

- 116 -



23 FIRXIAFAUEARER (PBIl iK) ISk BRELS
mEt DM AESREE A A {LFEE VLTI DLC B0 HIEEDS
BOONTTD, A A ACFEIEE I R E OEEVED X
W XA AN (PBI ¥ (3% 1) THR#Hz DLC
A R U7z, BRI X DA 21T o7 & 2 5,
800 =t — AL b F AR S URHER S o Tz,

£ 2T, PBI EDRNERE# 22t & 3 # A 70 DLC R
#F (£ 2) Z/EHLL, SUS304 5k T 8,000 =—%, T/L3IF
HIBRIASR T 2,000 =— A, §# 10,000 =2 — A OB 24T

>77,

# 1. DLCHED=a—T ¢ v 7 4AF
AXAVFEAEE PBIIE
RFZE&JR ) - 500W
EAREE 1kV 1.5kV (7L Z1kHz)
FRIBE ) 2X10°Pa 1.0Pa
DAL Thr 1hr
JEEHH 2 CeHs CH4
# 2. PBINETCTRAIE L7 fmEt
met4 IR i JE
AT & — —
30minPBIIfREH 305y #90.05 2 m
1hrPBIIf#t 1EFH #90.1um
ShrPBITiRE 3IREfH #90.3 £ m

X 4.

10,000 = — Ajf/kt% Ot

Bl 1hrPElls

5. 10,000 =t — A AR & OMEF (F)

3hrPBlIGE &t

(Z7v7)

-1 30minPBIlig

- 117 -

Bulletin of TIRI, No.4, 2009

10,000 = — A gt ORET & X 4, K577, 7 v 71k
R THREHTIZE L F X054 Lz, PBIl 35T DLC iz
i U 72 i T BRI N BAAR 72 < S X - SOMRITRAL
TWighhofe (K 4), XT7%2BETD (M 5) L AUBIREH
30minPBII &t 1d S UWH3fEsR S 47243, 1hrPBII féf, 3hrPBII
WENTIZ T ERRAE LD o=, UL, 1hPBI fHEt,
3hrPBIIl #iEt & B2, X7 ORI S F AR STz,

Fiz, @BPHE 10,000 27— R fRERE, RV AT LEHE—
WACEH R Z MR L, = NMEHIO SN X D755~
7o RINTHARE TSI L BI5YN %A L7223, DLC fw
FHIRBWTIIIBERDBBE Lo 7z,

3. 8

& BHERE R mEL S LT DLC /RS2 F L= & = 5,
PUF DR Z 13T,

ODLC f@EHIARIN THRE: & ol U Tl e X« SOMERH

L<mkEL%,

QORUIEFEITA A ACEEE LY PBINERHE L TV 5,

QDLC fReHI SN K D AEMA~DIEREE = X /edo

72

INBITEY, @BREHERR OmErDZH/EREE 72 <
L, &BMHEOmKERGIC L TH/h=y MUEEZOK
BHRUSA D= MG LD FIHFEE~OE N Z SR TE
D,

LthlL, RRIEREM O L, T~ E % it
L, DLCffstasem Sz,

FEFFHIBE  (FFFE 2008-145511 &)
Mimet ke O oflE G, WS, Wetz A=y
e O D BITE S5
(R 21 427 B 3 HE2AF, SERk 21 4 10 A 6 H Fseft)

X ik

(1) gaARFH AN, WkWs : [HBITE5 DLC BB,
it (2003 4F)
(2) ke, O) T#m— o —IMTEIRPTIERT K7 A
a—7 4 RS - [EkEe ko720 @ DLC BRI,
(2007 4)

AT



FOHENLPESE B TE & o 2 —WFge s, 25 4 75, 2009 4F

T —F o T —D7=DDOE TR AT = 7 pEsL BT

R S G S Tl

Kif

Il L

Product development of business dress for working women
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