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A Study of Degital Watermarking for 3D models
Norihiro Ohira* '’ ,  Mamoru Ohara*?’, Takashi Yamaguchi* "’

A numerically stable digital watermarking for 3D model authentication is reported here. In 3D watermarking for preventing

forgery, some watermarking methods that slightly perturb the positions of a subset of vertices are proposed.

schemes have some numerical and security problems.

However, these

For example, one using floating-point arithmetic was pointed out to be

unable to authenticate some cases correctly for numerical reasons. The other that uses integer arithmetic can be easily altered and

the amount of embedded watermark data is small. We focused our attention on developing a new watermark method for resolving
such problems. In the developed method, we could embed sufficiently more watermarking data than previous methods which is

also numerically stable and secure against falsification.

F—U—R:3DETN, ErENL, KA
Keywords : 3D model,digital watermarking,protecting falsification
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Development of a real-time task tracer IP based on bus snooping methods

Yuji Takeda* '), Tadashi Okabe* !’ ,

Masashi Nakamura® '’ , Ken Sato* 2’

Recently, the use of RTOS is advanced in a multi-core processor on FPGA/SoC, and to watch the task transitions is important
when confirming dead-lock conditions and operations of real-time processing. However, the conventional methods which use
software hook processes or processor specific hardware, i.e. the ICE, are not suitable for lengthy real-time monitoring without

processor loading. Then, we have developed a task tracer IP to extract only task transitions by snooping a general-purpose bus of
FPGA/SoC. This IP consists of several taps and a master, and the selectivity of communication I/F that transmits the trace data
and the core scalability are improved. Moreover, it can compress the trace data through difference operations and variable length
coding. A 46.3% reduction in traffic was confirmed as a result of actually tracing the TCB access by the TOPPERS kernel.

F—"T— K :FPGA/SoC, v NFaryFatky¥, VINAZAL0S, ZFAT FL—R, F—FEE
Keywords : FPGA/SoC, multi-core processor, RTOS (Real-Time OS), task trace, data compression
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Development of Power Factor Correction Adaptor
Hiroshi Shigematsu* '’ , Takashi Hasegawa* 2’ , Takeshi Kanaoka* '’ , Kazumasa Mikami* 2’ , Takashi Kobayashi*®’

We developed a Power Factor Correction Adaptor for low power factor and low power consumption electronic devices.
Normal electronic devices without Power Factor Correction function have a power factor of around 0.6. The developed adaptor
results in a power factor of more than 0.9 and can be used for less than or equal to 50W devices. This means effective energy
utilization and reduction of harmonics (electrical pollution).

F—T— K ORUE, O, TXTH, PSoC
Keywords : Power Factor Correction, Power Factor, Adaptor, PSoC
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a5 oY Cl0 BT Y Cll TER{E L, DC125V
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v RNV RER2us T TN D,

2. 4 DC—AC A >/\—4[EE DC—AC A 1 \—X[al
DOER%ZK 51279, Q4, Q5 Q6B LN Q7 bbbk
EI&IEL, 77V VREEEZEREL TS, DC—DC =
N—HEIEOH S THD DCI25V %, ACL00V DHEEEIELL
WICER L CHAT D,

TR OHIHEIL, DC—DC = _— X [FEZHIE L T3
U2 2%, RIFEEZIT- TV, U4 iE, U225 OFIEIE Bz
SE, QA BLVOQ OF— MEEIL TS, U5 i, U2
NEOHENE B ESE, Q6 BL Q7 »7— k&HRE) L
T3, UBLOQT NHMFICAVENEEZT L L X, Q5 &
Q6 1A 7HRAEIZH B, T Q5 8 L VY Q6 N [RIRFIZ A BE
EIHEE, Q4L QTITATIREEICH D, Z D2 HoDIRKE
% 55Hz OFFE BTV X 5, Y10z HBRC Q4, Q5,
Q6 B LV Q7 BRIFFICA IRRBIZ 2 72K 5, F-EIE
FEENED 100V 127D K 5, T v RN REH 2ms 521 T
%
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—Fa F&5 =53 I 150uH
-F5 P4 b2 P 11 C1ZEW
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il i zz ! ciol fr o
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2. 5 PSoC ORNERHERK 4 L5 THIEAH IC &£ LT
A~ L7z U2 (PSoC) DWEMERA X 612779, PSoC i%, BH
RENL—P =P 2 — AR5 EKEEREL, RELET
L2 LT, WERICT T a s - TV X VIRIERIE &2 R C &
Do

2dMHz 7 > 7 % 2 53 L7z 12MHz O/ v > 7 %, 8
By Ty RV R PWM 7252 —H—F 22— LI ftfs
LCTWb, 20— —F2— LTI 12MHz DV a v 7 %
240 4y (50kHz) L, $I71%0DF = —F 1 —tL ORI %
Phasel |, ZDONis{E5 % Phase2 IZH L, 185 E(LERC
Phasel & Phase2 7% Low O¥RFEZ 2us 1EV T, Z Oy
723 DC—DC =t v o3—& E[EPE & HI#H L T 5,

B2kHz D/ vy 7% 16y bT v RN RPWM 725 2 —
P—F a2 — VB L TWE, 20— —F2—)L
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{8 525 {LFFZ Phasel & Phase2 7% Low DIRBEZ ) 2ms 7E Y
M3, RRICT VAN T 7R —HF—FEVa— L%
L C%& Phase 5B Z0IKELCW\W5, ZOHESH DC—AC
A N—F EEIEAHIE L TW 5,

B E
PIMDBS_1
v Lo | Phasel Po[2] )25 Bt v
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PWNDB16_1
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o> < ANPIE TP
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2. 6 HIEAICERER  HEEICERERKAXT7IC
T, L3BLV LA L, M3 D LLBLUK 4D L2 DFMI
ICWEE ST 1 X —BEFT 52 &2k THEREN
TeaANVThHb, LID5F =A% DIBLORIA AL
TDC5VIZ, 1 1% —>H%D6ELURI2 Z4 L TDCI5V
WCHHRE L T D, LAD5 X — A% DIO BLTURIS 24 L
T DC5V Ikt L, 114 —2H% DI BLURI3 &L
T DC15V 28t LT\ 5,

EREZRAT S L, KAIC DC141V 725 R11 # /LT
DCI15V (ZEIRMAS &4, UL 2NEE) L )R E R 0 8 = 44
Db, ULV L3 O ERMAESELG S, U2 AEH)
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A DRI 2 S D,
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3.1 BERRE  ATA K vy CEEME LA ER

ACL00V - 50Hz #HEFAERE L, fHEsliisszAanms L
THOTHROBEEIToTz, WFERET X T2 OHNE
F173, 10W, 20W, 30W, 40W, BL O 50W (2725 X O 2
PR 2R E L, S HIIRIET 5 o MAGE L=k, 1R
T 1 SRIRAEEIT >/, b -HITEE L 0%
ROK 60 TN EFEL, TOMETICHiW=S T 7
Z[X 817”7, 10W DFFDZIHRITH 75%, 20W DIFDZ)=R
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REDBFITH 87% THh D, T — X B I I B S
8 WT1600 % FV 7=,
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e
82
®
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3. 2 LED BERICKDNEREOHR AT ¥/ T
BIEFIE L-paHEIR ACI00V « 50Hz 2R ER L L,
LED 7EEK 2 fll (15.4W) #WHIEHR L=b &AM E LT,
NRYGET X7 X O R MR LT, K92 LED BEKD
ESHIGEAOBERT L EREEE, K1 012 hFEK
BT X T B ES L LED BEREZBIES BT 56 OETRR &
W awy, R

< EEE

9. LED HERD HENE S 72 HA O BERT LY
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B9 OERBEN LK 1 0 OEFERBEHE KT 5 L, B
OO THNUBESNTNWD Z LR TE 5, LED Bk
DOHIESETHAEDHIRIT06 THotz, ZhucxtL, 5
RUET X7 X %N L LED BERZEMESE 72454, J1REk
BT X TEDANIHERN 097 IchFEmENT-, 728, LEDE
ROBEMES TG AEBLONELET ¥ 7 %% L LED
EEREZEIES G A LS, S oMME L%, LBERET
1 MIEZIT>T2, BB 60 o 7y a Y LT
EICIESWCHRER I Uz, 7 — & JIE IR Bk
K& WT1600 % FHV 72,
< EIERIE

<« W

10. RGET X 72 &4 L LED EERABES EI 580
BIERIREIE

4. FEO

kv Iarx sy x—4% Power Factor Controller
MC33260 & 1 7 L Z 40 PSoC(CY8C29466-24PX1) % =1 o
fr—7—& LT, NHFEYEERE, DC—DC = /\—XH
BB L DC—AC A > = Z RO = DOEEE A HHERL &
NDENBRYUET X T EEER L, SREWETSE,
BT 10W O & EH) 75%, HEET 50W O L XK 87% T
bolz, /K06 O LED BEREZAM & T 5 & 1K
097 L NRUEBEBIND Z L EHER LT, FBETIE, 1KY
BEHOWBIZRBWNT, BAhFORMENHEI>TWD, 4
BRAEME, ML, Koz MearEDOIE, Zhb =
UEMREZ A LR WESRIC T X 72 e HNnE 2 b
T, PRRICTIRUGEHEEEZMINTEX L9127 d B2 D,
(CFrk 2345 H 18 A=A, Fik 2346 H 23 AHEAT)

X [

(1) Semiconductor Components Industries LLC : MC33260 GreenLine
Compact Power Factor Controller: Innovative Circuit for Cost
Effective Solutions (2009)
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LSPR Characterization of Patterned Metal Nanodot Arrays

Elito Kazawa™* !’

For chemical sensors such as bio-sensors and environment monitors, it is useful to introduce a localized surface plasmon

resonance (LSPR) phenomenon. This is necessary in order to reduce manufacturing costs for commercialization of the chemical

sensor using LSPR. Therefore, substitutions of low cost metals for gold (Au) have been studied. The fabrication processes for

nano-patterned metals have been established. Silver (Ag), aluminum (Al), copper (Cu), nickel (Ni) and platinum (Pt) were used in

the experiments. Ag arrays and Cu arrays were found to give better quality than Au arrays.

X—— K BEZERGTTRAEY, L¥FELY, ST/ R

v b T LA

Keywords : Localized Surface Plasmon Resonance, Chemical Sensor, Patterned Metal Nanodot Array

1. [FL®IZ

ISR T, WROBRKERD 2 I HE
EISEMTH 2L WE O E/EH 2 EREIZHEIE L
T, 2D HERLEHDE» DIRFEDEPHFFCTE 28
BxREOMTRAI Y —= T EENMTbNS, TORX7 Y

=T ETHEEOWUERFEOOE DL L TREH ST X
£ 3L08 (Surface Plasmon Resonance : SPR) % Fu 7= & A3
HorW® PR MWD &, HHMARA Y Y —=2 7 Fik
DHWDEIEE DO (T_Y 7)) BARBEIZRDT
X&)H:/7ﬁﬁﬂ%%éhék&%_,m%%gk®

AIPMENMEFWE T HIEREE 225,

@Riﬁﬁﬁﬁ; 2 BHEFOEMREICTH 5,
WRiéE%&’%%%%ﬁé & TR ATRECTH 2 23,
FEOEDIIE—EDOFMHELE LT D, —ITIE, ¥
)zA@U&o@ﬁ_EéSMmﬁg@é(Aw%%%bt
v RFBAVLR TS

—J, @R/ R HERE T 5 2 & T SPR &b T
X5, ZOHBARIZIEIRRFETI RABRAREL B0, B
THEEE T T D ENTE D, /R TIOERAT S
Z &R L7z SPR T /K0 RN TR 2 Z &1
2V, TRLbBREAL TS O TRERT YT X® 4t
% (Localized Surface Plasmon Resonance : LSPR) & FREN T
W5, LSPRAFFETIE, &av A REETTHZLETHLN
5 Au ﬁ*i%’@ﬂ*%@i{if BoiLd Ag kL T-23% < A
BTG,

ElEan A REUMCH Y V7T 7 4 it T4
?&*i%%f/ﬁ@a%ﬁiﬁ%é‘sk Kim 513 V757 1 k%

D BRI S — T
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FAUWTERS 400nm OHERD Au RXZ — U ZEE L, TR
SRS T 5 2 &fLwR%%iL,% HiBR DA %8
WF 2L TEAELSEOREISE #HRiEThD Z L
%%LT%%Q&W%ﬂ%RK%?éH%T@J&QWMm
&W@%’@%éhé’kﬁ%ww:ﬁbf Kim & O#F
IZBWTIHEE 1200—2500nm O FRFMEIR 2 AV 5400 T
wé ST, AufhiT-O~THikE 2 2 % Z & T LSPR I
FBEEZDIENTEDLZLEZRLTND, HLIBHEERNA]
BETHDHROIE, &I 2580 #EEREIC
LSPRIEEZ# WA T 52 LItk b,

Fio, YFMZBWTHEFMRY V777 ¢ TRIELTZ Au
T Ry b7 b AD BT AREREL LTAYR—=F A
U7 (MPS) #a—7 ¢ 79252 & TLSPR % W CTHi%
MABLEWE  (Volatile Organic Compounds : VOC) 7235
WHETH D Z L EMENDTNDED,

2. ERF/ by MIHIFTSHLSPR

LSPR ¥ > ¥ & EALT % 7= iTbkks L Ol = %
NaeR<MADUERHD, £2T, Br¥oEEME%
& (Au) Moo e R TRETE RV RE L, SPR 2
EREFHICBIT 5 HHEBETOEANEIIRETHD Z &2
b, HREETOBEOLTWERE, T2bbLEEROR A
BEZ—7y e LTEXD, R1LIREVRIEETERE
DHEBEBROB LT T LHZBIT 5 & & bICEER (AW
FHE AL AR, AN RvD sp Xy RDEB O
W DR (IR E) Q%2817 5, ZOBEMEE X
D BEWE R Tl SPR 23 il S vz < < 72 B,



£ 1. AR REIEGE R OB R & R B
Ag Cu Au Al

HEEO

[L0'(Qm)*)

Sy KRR £ 5

LS [nm]®
Bl [¥g] * 56 0.66 3600 0.22

* 2010 4 8 71 O i 55

6.21 5.88 4.55 3.65

320 600 500

PR OERBM/INERETTVE L TERS, BFOIEH
DLRT IR TET LN TE D, RN DKELE
MR- Do BER o 1%

gt EnTEs (1)
&, +2¢,
LERINDY, o BRBEMETOFER, o IEDREOH
EBRTHD, TL T, DRPR/NOERIT T Xe g%
ELD, BNROEENEEEET 2B Drude €7 /1T
FHTEXBEMWEL, T XU HEHREAE2RD D &

L7%, ZIT, VIREERHOEHET b bAMEE, n,
BESDEE DR, g IEhOFEER, o FEEDT
7 A~ R CRBREA DM TH %, Ag, Au, CuDTF
R A % 2 1B B,

£2. HUKETEROT T A~ EHE o, ©
& JE TR Ag Au Cu
0, [10°5 7] 14.0 13.8 134

L@2)ITBNT, N NHEBEBLZERTE L2 61E, T4
HHIFRI L0 B EFEIRTHLEREOM/INEKD LSPR
KEIFAEOBEDEITRE L NEBD T 7 X~ AT
HWESND Z bbb, Ag, Au, Cu D7 T X~ JEEIT
FLEALERIUCMETHLDOT, Au B L Ag 28 LSPR % JibiEd
T2D7% 5%, Cu THFEERIC LSPR ZiiEE C& 2 b D& H
A bb,

LSPR 5D £ < 3, ZO&EMEE LT Au £721X Ag &
FAWTED, Cu DFIRIFRAAL STV, F, I
F & v O R 600nm mitk CTHWAHINRLL, I XE
VHRIEE R AT ARAMERIC & 2 ARG 2 s, R R
DI ARIMBIZ & > TH EANRBERE BN D T & ITHEGE
HHTH D, LSPRAFFEICEHVT Cu BRHV SV O
OEDE LT, Cudy RREERIC L D R D 72 8
LSPR DEENEN RN EARET 572 HIX, R 4R
SMRICE 522 L TEANBRBENBRNLD b O EHfFT
5o LSPR ZU Y THWTWS Au ORE4AEE LT Cu i
FIA R THIUL, SBMEE 2 ikt Tk L% 1/5500 D
Kax MeTE2Z Lo d, RIS, Al BEHTET
IHIE=a A MEBHIfFCTE 5, 22T, &R/ K
v h7 LA &ZBRAEL, LSPR %4735 Z & TLSPR &
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Y OMELa A N EEWTE D0 R LT,

3. EERAE

3.1 F/FYRFPLAHMEIE RO Aut/ Ry
b7 LA BE TR CIIERET y F o ZHIEZ Ty
5, ZTOLERZHEALTR (Ag), 7ArI=0L (A), $
(Cu) OF/ Ry hT LA DORIEERALT_LZ A, VTR
LEBWEH LT Ry MR TEholz, 22T,
LT Ry T AR TREZBRE Lz, X la [Z0EwT
DF 7 Ky MRAELREZRT & & BITK 1b 128 L < FAST
Tt/ Ry N fETRREZRT,

WRIOTRETIE, O=a—7 17T, QEBEF#HY V7
Z 7 « (Electron Beam Lithography : EBL) T, @ K7 A =
v F T TR, @Ay ZRETRE, ©®V 7 47 T,
BLUO®Z v F 7 TRO6 TRTHDDITH LT, A
FHETIXEEEMEEHAND L TREDZ YT U7 T
BWl=5Tf#E LT,

M1 &E7/ Py FMUELR
a. TIEMERATO AuF /7 Ky FRETRE
b. TRUBHOERT / Ky NRIELRE

Oa—7 4 VTR AARED LICAYya— R MNE
EHWTEFHRL VA M ThHD ZEP-520A (HAEAY) %
JE&#370nm 22 —F 4 7L, A—7 TR LTS,
—MKA 7Ry T L— M E WD L LY R MIRE R
5y IREL, EHITIELI A NBFHEET 5 REAMNE
CHDIZx LT, A—TF UV MEEEAT2E7 7 v 7B K
MEIZRERI S D, WICE IR LI 8 g & L O
EMAHE (Conducive Polymer : CP) T& % ESPACER (HZF
BIL) wAE a— kL7,

QEBEFHY Y757 4 (EBL) THE : 1Rl tsE
ELS-7500EX (= VA4 =7 At #MHW\T, ¢400nm M
B 800nm By FORRFIRICHBE SN D & HI2E
MAEWE L7z, WIC, #iZk TESPACER %% L, IPATY
VAW U T, WICHEHBUIRICT « v ¥ 735 LEF
FRIBEEL A A LS Z — U SR S D, BUGALEI D%
WEEAY CARICR L TY v R E T 572,

@OFRIATYF U I TR : KIA4 v TF > 7IZiX ECR
AF e TS EIS-220 (Y A =27 A%h) ZHWET
Iy (Ar) f A e —2LxvF 7 (lon Beam Etching :
IBE) &ALz, ZOTREEKTDE, KEOY 7 b



T TEBENMNE ERL RN EE2ER LTV,
@Ay B RICA A B —2 A3y % (lon Beam
Spatter : IBS) 5% T4 (Au), 8 (Ag), 7/LI=U A
(A, 8 (Cu), =v 7L (Ni), A% (P ZHERIL 7,
Pt TR EE CTHY, 2 A MEBICHFLG LW, BF
SCHR© U FRIR AN A B D O TRIERE T 5 Z LT Lz,
IBS |Z1% ECR ARIEHEE EIS-230 (= U A =2 A4h) & iz,
®V 7 M7 EHERKE O CEEEINE L2285
BEFRLIAMERELE, TERABID 227023
—L (A YT ATa— IPA) ZENENHNWTE
TR L2235 U v R Lz, RTRICK Y RE 4
BIENRESH, @B Ry NEORERICES,

3.2 ®B+/ Fy F7LADEE  JH W BKEE
(Atomic Force Microscopy : AFM) %W <CF ./ K Fo=F
EERET D & L BT, I -AH-TRI 5O EF
(UV-VIS-NIR) Z#HWT&RT ./ Ky NEROFEBEZ
Kotz HIEKERMIL 240nm—2800nm THh 5, AFM |2
13— FEERRSE SFT-3500 (EEMlfEdT) ZEHL, o
SRR 1T Solid Spec 3700 (BEHUMERT) ZMIH L7,
REBAOBE L LT, A% /—)L (MeOH), =% /—)L
(EtOH), 2-7u/,8) —L (IPA) ZHWT, FHMEH %
J Ry FEBICH T LZoe@mR 4 0E Lz,

4. HR B

HELZAUTF/ Ry M7 LA O AFM 1835 L VS E

%% LSPR #5412 1274, JEIBIE N ZEA, (Air)
DA ITIT LB E 2 1250nm THHDITKT L, A& ) —L
(MeOH) ¢l 1348nm, =% /—/)L (EtOH) TiZ 1354nm,
2-7nm %) —)L (IPA) Tl 1360nm & 720, EDBEIC &
S THIEH ENE(LT D Z L3 D bz,

Transmitance [%)

1200 1250 1300 1350 1400 1450
Wavelength [nm]

2. #R{EL/7ZAuT/ Ky b7 LA @ LSPR 5%
[EF£400nm  H & 60nm O Au K k% 800nm & v F TH-IRICHED
& L7 LSPR Fit: (RE-ZEERHM), 7/ Ky b7 LA D
AFMA& (5 umX5pum) ZEFIRT,

SOICHEN—EDEE, BIAITER 1250nm (1% 2 Dk
M) OIHERE(LICERT D &, AUEENERDEE
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IR 9.6% ThH 5 DTk LT, MeOH Tl 48.5%,
EtOH Tid 52.4%, IPA TlX 55.5%% 720, FEIHEICIE T
TIBREB N EOND, ZDZENDL, AuF/ Ry k7
LA DWFREZALZRET S Z & THERAMAARER - &
N5,

M3 WHIELZ&ET/ Ry b7 LA DR 240nm—
800nm DYEFMMHRFHEL R, ZOEERIZBONTIE Ny
N7 LA EAOIIBIFBN VD, 1l ErETiie—2
DEEI N, 2o —7138R (Ag) TIHHEE 320nm, 4
(Au) 1% 506nm, $d (Cu) % 566nm (CAELCTWVWS, Zh
LOWRIFE VIR LIEE 1L FETEO Y FHEBEBICL D
FHRDEFEHRPERIITE-H LTV D, ZhIxLT, 7
mI=vh (A), =v7 v (Ni), A4 (Pt) TP Y
— 7 3BE SN ol
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IR D ST i =R
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WRED IR T AT L L AT O I R~ i SR Re
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CUulTIZIZRIFEDOIIBREZ R LTS, ZHIZXH LT, Al,
Ni, Pt OILIREIL 7 0 — R TH Y, $5I2 Pt O T <,
EHIT NI HIEE A EHEB AR L TORY, BFRFcm®
WIENIRPtORBB RN b OO0, b7 & HUTriRIMK
TOR U PIGAICIEE S 2N Enbhotz, —MRKICNI <
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i, CulldAHRIBIC AN RIS & 5 2 L7 T A= &k
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EMC evaluation and examination of LED lighting equipment
Kenichi Haji'”, Takeshi Kobayashi”, Ryoichi Miyajima®”, Kazumasa MIKAMI®

LED products such as LED bulbs and LED tubes are recently widely sold due to the increased awareness of energy conservation.
However some LED applications are not subject to the “Electrical Appliances and Material Safety Act” of Japanese law and so on.
Therefore we can see some products which are not adapted to EMC.

We have used the International standard and Japanese standard of EMC of general lighting and LED applications on the market and
measured the conducted disturbances, radiated disturbances, harmonic current and supply current etc. In the paper, we would like to
report the comparison and results.

F—7— K : LED GBS, EBRIREEW I (BMC), B = v ia v, MERETEENE, @il ERHE

Keywords : LED application products, Electro Magnetic Compatibility(EMC), Radiated disturbances, Conducted disturbances, Harmonic current,
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Estimation of photometric characteristic and EMC characteristic for LED lighting products

Toshihide Iwanaga* "’ |,

Hirotaka Nakamura® '’ ,  Takeshi Kobayashi*?*’

* 2)

Kenichi Haji

Photometric characteristics and EMC characteristics were evaluated for various commercial LED lighting products

(incandescent type, spot light type and down-light type).
were almost all under the values for fluorescent lamps.

In the results, (1) the luminous efficacies evaluated for LED products
However, the illuminance per Watt of the LED products were almost all

above the values for the fluorescent lamps.(2) LED products including blue LED+RG phosphor or blue LED+Yellow phosphor
types are suitable for general office lighting regarding matches with luminous efficacy and rendering index.(3) The value of
electrical harmonics for the LED products did not meet the limit of JIS61000 .(4) The results for the photobiological safety
evaluation for retinal blue light hazard from LED products put them in the Exempt group of CEI/IEC62471 except the down-light
type products, which were in the Low risk group. It should be noted that higher luminance products may exceed the hazard

exposure limit.

F—0— R OGRRER, HEFHMmE, SRk, e Rt

Keywords :

1. [IL®HIZ

EhE, EFMLEOREMNS LED Mﬁof_%ﬂﬂaﬁh
FEEHEZED TS, BPHEOBMNIL, MKER LD
VBERAD SEHIETDHZETHHN, HopLX—, =
A NEBLE WO BN D, DXL D RNEAT R LF—
TENZEBTLHZ EnROLND, HHSITMAT, K
B SN M OB, RO [z (HEEME) 7R EORMED
BETHD, ZNOORMT, &%H, MR, Btk

Yoy AE, FHBACIRE, JHEIESE OXFRENS, &
TTIERONHE T Z RN TE 5, £72, ®iAoLaetk
DR E, BXFHEIZOWTHHRICEET INERD D,
EBICLED F vy 720 b 01k, EEICEMEREFTH D
729, RIZKT2REMEOBRENH D, AFFIETIX, HIK
STV DM LED MBIAZ B ZRE, EXRER L O
B D2 MRl 21TV, LED HRRAZSH % R Z2 i il
A+ 25 EToOmEIC SN TEREZIT- T2,

2. REAE

2.1 REHFHEORIE

A 21T o 7 BRIASR R, Alal, EICRESERERICIRE
L, LED fAASR A 14 LS, (FBERIE, ¥ U T4 M, AR
v N TA ME), #XT 7 4R (BEE, BEER), A

U S T —

*2) BRI S — 7

22

luminous efficacy, rendering index,harmonics,photobiological safety

BEIR 2 WMo 20 ] L L (K1), FMEEBX, 40
R, BREE, B, eodn, BEFHERE Lz, JE
BRI NGB K OB v T 0% v,

BIL AR AR L 7 I

LED HIS ELI%, I GBI, ¥0> 54 M,
ME) kL

2.2 BREFMHOAIE ARFIETIE, /A RAEEZ GO
T ERURHEDE 21T > 7, MEHBIL, WHEES, /1%,
AR, RAEI, ¥ ﬁ'ﬂ%j], BiETEE, B =y
varvdi Lz, FHEICE, N—F=v I TFIAY, 5
LIEJREIEHE, EMI Ls—2%, BMI 7 5> 7, BIREE (3n
) PEAVT,

Aﬂ‘f“/ N7 A

2.3 DAMEEERAE S AT LORFE HR B H TR
5 O e D AR (R I IR) (S8 5 & = MERE Al

CEI/IEC62471NZ SN\ THT H MEN H 5, ﬁ%ﬁi‘%f“ I, &£
RIZSHT DD ) 27 & LT, A, %ﬁﬁzﬂﬁ
FEE, BUC L2 R NEF 5TV 5, EléLED



EYEIT K 2 MR O /E R BR AR O ¥ — 7 (312 53 e 50 A D
E— 7 %8G, £, BMELEWCD, FZZoY 270
FWEEBZ LN TWD, MAEREEDY 27 27T 2720
W20, REHRSICE S Lo R ERE v A T A K
DITDLRTNIEZR B, AT AT AF—RMICHikE
TWaWe®, A, Ry AT A0 EITo7-, BFEL
eV AT AOWEZ K21 T, FICARWIEFER, 5w,
LB THR STV D, AR RIE, BUEICES L
BEABLOHEEAZERTIZ00KY, 37—, HE
By B BIERT D0 DCCDA A TS THR SN TW5, 4
FeEE, ¥ NE) 7 u A= FXERAL, $6 (g
S) BIEFI/NEL LTWS, BiliEsiE, HETFHEE
(PMT) , Si74 F&AA—F, InGaAs7 + F & A F— KD
10 &2 E LT, 200nm~2500nm % TR R8I To
HEEREE LTS, M AT AL, Bk, §FM LK
IEFEIR (O3 e B E R R + i Buik) A L
TH RIS R EE DI IE % 1T > TW B W, [ @IE B S B4k
Wi (7 v FOREHANCHE S ) TH D & &, AR
EEVERER A K20 X 5 ICELE L2 GA O A EIEEUR o
NG IR TR TN TE D,

L(A)=pn(A) E(2) = ey

L(A) : 53 e e EEE (WI(m2: stenm)), o (1): B
TEBIR DA RS, E(L) : AEYEEER D4 Yo IR
JE (W/(m? - nm))

HAELR BKE2-—wh
: B EbHIR
| A~

magy | R Zamme T1E

Eﬁﬂ @_‘E_:——-?- axHE | Bk
ASIRER

i

cCDhAZ

B 2. Sy el ERIE o 2 T b O

3. REBRERRUEER

3.1 RFHUEDBRIE  OGEZFEIM/W) & HALEEE
W= OE FRE(IXW)OBGREX 31T, £z, B
BoOREEMEOBIER R EZE 4 17T, K3 ITRT LI,
LED MERBA%REAZ, IR IMW) DS T, BERBEET
(70 Im/W FZEENZ R IF e Wb DRSS, BALTHEE T Y
720 OB TFREIXYW)TIE, B, &7 7% ERl->Tn
Do 4\ RT I, XTI MBIELHEAALTHD
23, FBEE LED IZ W T H EERCEEE WL T o It~
T, fREMERR, T, ETRENKEL ZR-oTn
LWz b, ZOXHICLED BHARE (BXE, Fvr T
A4 ME, ARy bTA M) 1L, HIFEDFEIMW)IZ DOV TH

- 23 -

Bulletin of TIRI, No.6, 2011

T T RIER N DR NN, B FRENELS, AR
v MBI HRICEHICE LTS EEL BN, £17,
LED ¥ v 7% LU LED BBlss B ozh=m EE L <, K
XOVERE T, BEFLED 7 FI2oWnWT, hEus
ECEIRZHENT T ONFEHLREBZTHDLIHDNRRLE
b,

RIAZR B DM 3 AR 5 1S d, Fio, SPEBhE
(IM/W) & SR GG B DO BIfR 2 B4 6 17”97, K 5 IR T &

3. IR & R O E R R
BB, JEIRO I BT ORI

—— EERFLED
——HH 54 FRLEND
—e— HY9U54 LD
----- BEBEKS T
180 - — BNER

e RE (cd)

0
#EAC )
B 4. BERRED IR R

22, TIRSNTWD LED FEAZREX, FIZ 3FHOFL
FRICK D TDHZENTE, TNENRRDI DM EH
LTW5, ¥ 6 2°5, LED ORLGFXBNCR D L, %44
LED+RGB #0tfED % A 7'(Ra=98), H & LED+RG H#OLE&D
4 A 7(Ra=79~94), H 4 LED+ FAHEIAD ¥ 1 7' (Ra=65
~85)DIE T BN E N, £, AN
DEWVHDITE, HFENMELS R LA ZR L TWD,
O XD ITHGFME L OLRSRI, Rk — 7o



R ER->TWS, NSOTIE, MHISNLEAT (F¥) &
VI A FE M O HESE R UE R P D BTN T, £ OHPTNCHE
L2 G O R EZH WD Z ko b b, Bz,
—RDOA T 4 AR TIE, FHEAFMEE 80 Ll LT 5
TENHEEESNTWD, TOREEMZL, oNIRMR
50(ImW)LL EIZRRET 5 &, Hth LED+HEAmBIKR, Hi
LED+RG #MAED ¥ A T DI SRR — DA 7 4 AR

HELTIEEE LYY,

HORIRSLPE A TE & 2 — i ge e, 55 6 %5, 20114F

6. SR EFEAME O B E A R

3. 2 BREMORAE BEXFMEOWMERREE 1 IR
To BHOFRE (OXE) 1220\, BEERHDHH DI
ZOHFMELLINTH 20 E 9 0ERL, FRZRNHOIEF—
FEORLZEZRLTWS, LED BBIZRED 5 6, &l o#il
Ex Lm0 14 BT 12 "EEZ0noTz, Zhig,
TEBMEL, BERBICEARSH LD EEZ BN, R

5. NSAT O RIERE R
# 1. BREFEORIER R
No. [ BB VIR S Lo b 22 N *? MESE® | MEE T s
iy
C63§§;“> Ak 5?§?§%2”> CISPRIS
1 7.15 | 0.88| A X 6.8 A
2 7.06 | 0.58] A X 6.7 A © A O
3 8.47| 0.87| © O 1.3| © © @) A
4 16 0.5| A X 3.3 O © O O
5 16.36 | 0.51] A X 3.3 O
6 9| 0.53| A X 20.6 | X © © O
7 | LED FR 8.74| 0.52| A X 20.4 | X
8 | A 1.38 0.9| © O 0.6 © © © O
9 5.53| 0.52| A X 53| O
10 5.55 | 0.52| A X 53| O © © O
11 447 0.42| X X 55| O
12 4.46 | 0.42| X X 54| O © © X
13 4.06 | 0.68| O X 1.3| ©
14 3.9 0.68| O X 1.3| © © X O
15 | #3467 21,91 0.62| O O 19.3| X
6] 7 22.96 | 0.62| O O 20.7 | X © A O
17| A# 91.11 1| © O 15.3 ] X
18| &R 73.71 1| © O 11.8 | X © © O
x1 3R *2  ENE *3  HEEED
85%LLE  © 2ALLT © RAED B & 2 72 ©
60% LA 1 O 6ALLTF O LSk X
50%LL A I0ALLF A
50% A3 X 10ALL | X
x4 HMEE IR EE *5 s
e KBS B 2 88 2 72 © e RSB 2 88 2 72 O
EN, EEHEOK O HrsE s VT A
ERNEEOAHOK A HEZ2 7 )7 L X
Hikkz 7 U7 L7 X

- 24 -



g ERIRER SO EN ML ETH D, iz, RAEN,
MET I T BT, ft A4 RiconT, BEHEE B2 TLES,
FlEREREERTRENA LN, ZhODHEE X
Bl RO I DO ERE T ~DRENRRE WD, +
Sy IR FH B COREN L ETH D,

3. 3 HRICxT 2REMEFE FEIC & DN E
DY RATZDNT, S BEHEERIE > A7 JZ K HHE
B KON CET/TEC62471 (23 < U 2 7 3MfE R &2 3 2 1TR
9, CEI/IEC624T11C L5 &, Mk, ARBEEICLY,
KR T I AT TN—TICEK oy Ens,

#2. RWAZED D OBEDEOIRTKF 2 2 PERTfRE R

EER)yid o)
= B T U2 T —F
(W/m?/sr)

TEERIE LED 375 ks (<100)
274 MELEDO 181 EfERREE (= 100)
X7 4 MELED@ 36.2 1 bR

B HEIET T 37.8 bR

HEVEER 9.03 bR

#3. EECHT IOV X7 T NV—T DXy

V27 T —F FRIM 7255 2 05
U 27 bR KA Y 27 (ERicGEEY S

A% PREME) Z5lEE I S0

UA7 TN—7"1 | @HOITEI~ORIRINLE L 22D X
(XfERRE) DRV AT ZRIEEI S0

VAT 7 N—72 | IEFEITES LVORIRISHR 2 K
(FRfERRE) W E T IIB 72 ARPRRIC L, U R
I ERlERI &0

VA7 7 N—7"3 | =B UTERROZEICL - TH
(P fERR ) VARY wgl&fz 4

FE L7 IR T, £ v T4 MELEDOA HMESEREE)
WXy Sn=PshE, &T TV RAZ%ER) OUR7 7 —
T T olo, B YEDRITRT 2RI 2T, LED
IRIAES BAE, 7 D455 10 DR b AR E D U
A7 PMOFIRE D @L< 2R B D, 4 B OFHMRE R
TiE, —REIAAE LCREE 2o /-MTR NIRRT,
bo & bAVIMEEE N E N F T T A4 ME LEDDT
I, FEMPERR LS, FLRERES/ NS W, A K
EL< pote, %, IHICEEORWRARERHERE SN
A, RT3 27383 L EZ2x6Nn570, L

- 25 -

Bulletin of TIRI, No.6, 2011

BRRFRIME 2 B2 DI IOE R & I, IR EE 2 4
ROBEDBELE END,

4. FEDH

Kkx 73 LED MIAZRE RESREAN) Ot FerE, EX5E
T, BEHEEOZEMOFMEZ R Z eV, RO Z L EZH 5
iz,
OAPEZNR(IMW) D E TIFE AT » 7T kiF b ong
WS, HNLTHEE 1M 72 0 O FRREE(IMW) T, EER, &
KT REBZTWD, ZDkz, LED HBIsEIT
2Ry PRI ARICEFCE L TWS, F7-, EERO®
T T EITERRENRE SRR D700, REIZH -5
TEZDOZ LI THHEET D UNERD D,
QIEGIMENE L 2 DIEE, HRDRIMEL 2D, A
72 CRIMI L 72484+ LED+RGB #0%6KIC & 538 ¢ 5 Koo Bl
WZOWTC, EEFFMEIIIER IS E O AR M, TH
EFER & TRBNR DT o 25, H i LED+HE ALk
F7lE, H LED+RG KON A7 + 2 DI
HELTELTWS,

@EXHE (/4 XEtE) <, EREORKEEZ B 5
WL hole, NEEXYEL, SRHKOMHELZE L
FIEERFDRRD LN TND LWz D,
@RIz 3 2 7RO R, 0L 28", —K
AR E LTHREE 25 0o T2, RV A7 0
BN LROND 0, L0 EHAORES L v XEIC
X0 FE MM A & D 7 YIRS D BRIER] SR S LB I
RBHEEZLND,

(FRK 23 -5 H 20 HS2fF, SRR 2348 H 3 HF52AT)

X [

(1) KT, LAY, TFIER: : THRPIE LED €Y= — /10
FRMEE S AT L OB ), FORERSLE e v 2 —
FFZEER4, No. 2, pp. 34-37 (2007)

(2) HFfdE—, NE—%, bt BEEE—, = EfE: [LED &
FHE D EMC FHICBEI 2 —B 4, B HlmE Paiiiim
., pp.57-60(2010)

(3) CEI/IEC62471,” Photobiological safety of lamps and lampsystems
“(2006)

(4) ZEKHT, PRIRME, WEIEREL, LAEHE © T CHOR bR
FEHRESIT ORI ), WORHE L pE IS & o & — W FE
%, No. 5, pp. 34-37 (2010)

(6) JIS 79125, “ERAEES O RIFIILNE” (2007)

(6) JIS C61000-3-2,” FEMEMINLIE— 55 3—2 F : BREEMH — Ml &
TS A FREEE” (2011)

(7) CISPR15,” 4 HR B K OVHE{ELRE & oD HER )5 5 A P D BB e Y
MEHE” ERRESIEES S 7 hi(2005)




HORRSLPE AT TE & o 2 — W ge s, 55 6 %5, 20114F

BEARRY 7= B U7 iEMEIR O ML S & WA PERE

iz

o BASETY BRI R

g R R B

Pore structure and adsorption properties of activated carbon prepared from herbaceous lignin

Takahiko lida™, Manami Nakaisi"®, Toshiya Hagiwara?,

Kouji Yamano™, Kouji Yamano™ , Kensuke Kawarada™

In order to improve the recycling rate of herbaceous lignin byproducts produced in the straw pulp manufacturing process,

activated carbon was prepared by the steam activation method from the lignin. In this study, we investigated the relation between

the activated time and the pore structure or adsorption properties._The volume of micropore and mesopore increased in proportion

to the activated time. As a result, the BET specific surface area and the adsorption properties increased with the growth of pore

structure. The maximum value of BET specific surface area was 685m?/g and the amount of iodine adsorption was 730mg/g.

Activated carbon prepared from herbaceous lignin contained ash. The ash’s principal ingredients were silicon dioxide(93%) and
iron (IIT) oxide(3%) and the ash came from wheat straw which adsorbed those compounds from soil.
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Keywords : Herbaceous lignin , Activated carbon , Adsorption property , Pore structure
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Evaluation of phosphate-adsorption capacity of porous glass materials manufactured from glass isolated
from flat panel display TV-set with sewerage treatment water

Ryoji Nakazawa*?,

Hidemi Koyama

*2) Naori Sasaki™,

Akira Ogihara™, Susumu Tsuzuku™, Yoshinori Nishino™, Ken-ichi Ochi*® Takehide Sunaga™

We have proposed the establishment of a phosphate recycling system for a soil-water/plant system. In this system,
phosphate-adsorption materials are added to waste water, such as that produced by households, industry and livestock effluent.
Following this, the phosphate-adsorbed materials are collected, and they are then used as phosphate fertilizer. In previous paper,
porous glass material (PGM) is proposed as a possible candidate of the adsorbents which are applied to the recycling systems of
phosphate. In the present paper, we examined the phosphate-adsorption capacity of PGM manufactured from glass isolated from
a flat panel display TV-set with sewerage treatment water. From these results, we discussed the possibility of applying PGM the

treatment of sewerage water.
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Study on Pyrolysis-Gas Chromatography/Mass Spectrometry for Contamination Analysis
Kenji Kinoshita*

In order to construct a current system of contamination analysis, pyrolysis-gas chromatography/mass spectrometry

(Py-GC/MS) was investigated and data collected. No databases are currently available for identifying the contaminants, because
their targets are mainly synthetic polymers. Critical data on carbohydrates, natural resins, proteins, biological samples etc., were
obtained in this study. Marker compounds for identification were also examined and were found to be effective for analyzing

biological contaminants. The Py-GC/MS method is useful for contamination analysis, which will assist the identification with

Fourier transform infrared spectrometry.
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Keywords : Pyrolysis-gas chromatography/mass spectrometry, Contamination analysis, Database

1. FANE

BAE, EWorHricBE¥ 2 IERBR 2 & ONT MR I HRD
%<, BICEMOEE THZ R BD SN ~IET 5 2 &5
KDOLNTWD, DI, FEEEE TEEMED SOOI
NEREIND, BYERD DDA, RAYSCNEDSE
DIV B O Fr 752 5T, FHCHT B SO N Y, <
LT RER ESEETH B 7200, PIERRIZONTE A
MICHE X, MAEMNREWEZIT) ZENEEL D, HIb—

DOBRYTIE LT, REBOFERRIC i%@ﬁﬁ%%%wt%
BEE, SRRSOy OMRITIZILE SN, BT
DRFESIZ iﬁ%%% Aﬁ%ﬁ5b¥#%éoﬁ%%ﬁ
RYOSHITIE, —fRICELE LTT7— U o ZEHRIRD L
ﬁ%ﬂinm)ﬁﬁménfxo IO E T ORE
ﬁﬂ ECHDHZ L, FLTURDRHEDTDDT —HX—2

BECTHLZLEZL DR ERTT D, £0—F5T, &
ﬂﬁﬁ Wyie EHEHER KR T H DA I AR EET H
D, BMEEICELRWET TR ERLEHREL &
oD, TN, BBy ooRilzSETLHZ L
PDRETH T,

B TekHl 2 et 212dh 720, BFE O FT-IR IZ X 2547

WABRR 22 T FIED LB LB 2 i, MM i Tk
k&é IEFEBED L < ORBHI XIS 3 2 Bl 72 0 ERE ) %
HL, FT-IRITIESG L NRWEITRE J1 23k LTz, AW
DTV BN D FEE LT, FT-IR O T 27 < k
7T 7 4 =B ENHE (GCIMS) kRS FL18 45 7 (NMR)
1) ik p AT

- 34 -

REBFTOENDD, MESHTBARETH D Z & RrHfee

NRRIEREINCEND Z &, % L CEARRE 2 /@M E 72 il
HENELETICONNATRETH D 2 L LD RER %

FEH L7280 iR GCIMS %38 IR L7z, B3R GCIMS 13k~
RIFFRA B TR b TWb b DD, BSR4
5I121E, WMET —ZIZOoNWTHET 2D T —FX—2R
DA TERNEZDIIE, WENDBYREE~KT D &0
W Ccholz, LLEDOETMNS, ROV D K%
iR+ 52 L EBERE LT, B\VfE GCIMS 2L T 5729
DORF AT > =D THET 5,

2. Ak

2. 1 BIERSE SZHEEZRLAGERBEMERVEDLTZD

2, HIFFEOTIIZONTHREEK L TICAHAIC T
D TR AL A D CRBEOIE 21T o 7o, B RE 51 Rk
7 113 %, RIR@ 1Rkl 4 85 fi, E%:ﬁaﬁhﬂ% 30 #,
T DMARSY T FRARF % 4 78 FRINEE L7z,

2.2 EE BUuyfiEEIR T a7 47 7 RH PY-2020iD
R\, HAZua~ N7 7EEMFHIT VLY b T
7 7 v —87890A/5975 C % Tz, FEAET ATV
5 F = —7 1213 Restek #¢ Rxi Guard Column (5 mx0.25 mm)
R, BRRESRIEICH D BRI  7 2%, T
YLy 77 ey —H DB-5MSUI (30 mXx0.25 mm, 0.25
pmZ—oHHICHY, 2B REBHITOW TR
Phenomenex # ZB-MultiResidue-1 (30 m < 0.25 mm, 0.25 . m)
EFRHOCHHNET->7Z, £, ¥vyETV—Tp— " T
7 )uT—ETa—VThHhHAT Y v —EHBH L, Bk



1000000

900000

200000

700000

600000

500000

400000

300000

200000

100000

50 10b0 1500 2nfin 2610
JBIFESFEL  min

M1 H—F7F756 (2r—HHK
L LTWBT, AEEIMBGEE & LCHARD = &

i
o
I
&
T
i

INTIEBNTHERII NNy 7 7T v a®fTH) T &Ik

D, 7 ANIERT LS OBREZIT T,

2.3 SWFE  EEFORMSHTICEVNTY, BIERSR
ETOEDD I LN TERNTEDITIANKRIZKETE D
IHREBUETH D, AR B R EEE 13N
BHFANEEED Y, HIREFHBICOVWT—EDHET
FREED [FAETASHE] 7o b ONTEH E O iR Cht
RRZERB 2 i S5 TBRIFEV IR (LB EE) ) 8
B D, FAENASHIETRE 2 FIEME L 222 63k A7
ET HEDFRY ST, BRI 2B SE
20T HZETRIEL, FAE LT AR % EEER R~
WMATLFETHY, WERRH ONEVRE) & T AFAED
BfREZ R LY —E 77 20350605, flzXK 1R,
=TT LLY, BEDDLEDOMHR, S LI RIE
BT D REMBEEZRDD Z LN TE D, TOEHIL,
e ASHTEIT SR GCIMS 12 L % B 5547 O o — B Bt
L LTER LT,

—75, BORREILRR A BRI iR SRk L7k,
GCIMS T/l %175 FIETH Y, JrBE L= BV g A pk
WER LI M m s 7 5035605, HlaM2Iirnd, &
NI SA v 7T NEFEID, Bl U8~ OGR4
ZRRAT L CIOLDORI RS ORENHIFF S ND Z &0 6, #
WoHT DR Bk LA L7z,

2. 4 TEHAR_ZBER HBohT—ES/TABLV
RA BT T NZONT, T—=H_N—R LD ETT O BRI,
v — 7 jliy T — Tt LT i, Y v
LTORBBRRERT Lz, TOR/IRERY 7 b =T
L LUTF-Search (Z7ur7 4778 2HEHL, £ohi-
T— X ERE LT,

2. 5 CHREHOBEA  ESovicinCiid HRRER
SOFEENPEALTRY, WG OlEE BN ET D
ZEWH D, MRREHIESI R, SRR, MR
EIZHEIND D, ZORTEEO RS OXGE LT

- 35 -

Bulletin of TIRI, No.6, 2011

&0n00n
£50000
£00000
450000
400000

3% 350000

L —
250000
200000

150000

100000
50000 ‘LJ“u_h_,Aﬁ,_J‘lw‘,»\ujJ‘_ﬁ
' &0 1000 1500 20hn 2610
SBIEREE]  min
K2 NAurIufl (R)zFLr7L7827—1)
Mg TH 2 HENIFI T E— 7 IZ OV THEAMDREZITY, Rl
NIALE DS — U DB IEDREEHEE T D,

R A2 £ & LTERBIAZ < oz, FTFIRIZ X
LHE IR THIFIHHT D 00, BETD
PR 5y DFFE I OFBI 72 £ 2 REICAT 5 Z &I XIR
Thb, TDODIZ, BVrfiE GCIMS OHEE % 72351 D
FikwEE Lz,

2. 6 IT—h—ILEYORE  MKEOREOHE,
SNERBRTHDNE I NEEEL S, FT-IR Tik+4
PIEREZHEL ZENTERVWI ENDH D, ZNHDmITx
ST B0, FERHEBO ETEEL RS~ — I — (LS
MOBRBE T T2,

3. R

3.1 EIEEME EPobrickBuk, @EEEEo
ROMKRMTH D Z ENENIZDIT, — &M LTaT
DY TN T DM TRIT IR 57220, 55 1 B
E LU GBIR LTERAEN ASHICB W T, 100°C % EASICH-
IR % 20°C/min & L CHIEEIT 72, &BEY > 7o
26, —HOvY a—rRESTLEWR LU #BRRHE
BRAT DIRBIRS AR E, BRI 700°C TRV A
TLIEZ Enn, REHEREE D 72D O RMFBHE St
DOIREFPE % 100°CH 5 7000CE TE Lz,

B L LBV OV TR, —REFEDT-HD
e UCHBER S 7 AOfa@E il 2 et U, Mk,
WRRrE, MO 3 OB T AEmE LR, i h 2
ALY ANT RO BWBERNER SN, $£72, GC A —
TURBEIIRIKEE Y 40°CE L, KEIEEE 3200 LT
FIRHE % 10°C/min &35 Z & THEGHIN T v AR L ol
MK ST,

3.2 T—AR—XBRE WA % VP A =2
A EOEMRGBBBILIRF L 0D BB DN, kR
FIIRBEZH ST H DO LIEIRLRN, A0l T L%
BET DERCE, FEE—7 OEEARY M ERERE LK



FORHBSLE B e o 2 —hF s, %6 5, 2011 4

K1 TFT—IN—Z2EEBEER

PET —4 il WET—4 B (ALY )
TRFRNENT T _—= 2 —EE(%) TR NANT T _—= 2 — 5 (%)
1 ik 95 1 2L ) 98
2 NE ST 92 2 Va=3% 91
3 B (S &<t 88 3 773 KEFA 90
4 Va2 86 4 s 89
5 j3) 86 5 A h3IIX 87

bOEE#HRE L TANIATL =D, #4350 7 izo0n
THERERGET D &, ABOMIROEL B 5 b OPRERRE
RO LB D RN AE LD, EDT2HIZ, KOOkt
G TN ONT B BIRHE e EERBRO AR B &L,
RIBICB T DEEEOm Ea R T,

HERZF & LT, T—F N2~ L T WIIET
—HIZDNWT, MBE(Tolz, MREFR LIRS, BUETIR
INTVWDLT—XIITEMENCET L HOBRL 0D, £
1ITABND X1, EMZROREHZB T HIER DTV
BEREMPRBFERD Bz iz, ERORERLY, #-
WAERL LTe T — & = XS B g i ~T5 F C & 5 aTREME
W ani-,

3. 3 MREHOEA WM SEIIZIE T T
VRRT T T UROKN, 72 b NI LB IR 7 Rk & 2R
MFREENTEY, —FIIZARBRELHWLRTWD
@ koT, LROMNENEET D Z LKV #BINTTHE &
25, £, EREIEEBEOMSINRE NI, 31 TRL
- RS D O b, EEIREOWREESY 15 SRR ER S S 2
Licky, EMESERE L, R3IRTE OIS, RT
N ACE RO RSy, I Ek e RS, v —
7 OB E L TR SN 2 LMy 2 R 5 2 &N TE T,

3. RV TINDSA 1S T A
(W & AV — T4 A VOIRED)
O T VA 272 E ORI LB
Q@mACEMNEIRBL G E e —2 L LTRilan S
@I AME < (B s IR SN D,

F7-, EMBEICOWTS E— 7 OO DU T Ehik
THEC, EEBRL (M) 57, 83, 97 IZHOW T~ A7~ b
TITELEFHRDZLET, M4IRT I, T 74 %B
LT 77 U RLEMEOFEE BN D N TE, &

WOV T E LR DM IR ZITS 2 EDBAETH
ST,

200001 (1)

= 100000

0
2300 240 2550 260 27ho 28h0 20h0

@)

oo
E

-7
nh 240 50 2600 2l 2ho %k

1onoc0] €3)

A 50000

2k 240 %0 2600 27ho 28l %o
IR min

4. FEWMSESICBT A~ A7~ T A (JEKR)
(1) m/z 57 : /357 4 VRBAVKBEOMRERS T D

(2) 'z 83 : F 7T U RBAKFEDOHREBLZT D,

(®) m/z 9T : ZDTF 7T L RIRAKFE /R EDMERERH T D,

PLEXY, FT-IR TR TH - 7= it ZslbH o
W, kTR Z FTREL T2 8 Z N TET,
3. 4 EWMRYUTINIZBITET—h—tEY
3.4 1 HEMMEE MMM E KT S TH
DHMEEAZ A LCR Y, MO ERSITE L —Anh
5, FD=HIT, BVGfE GCIMS THIEA1TH Lkl u—2A
DEEBSAEM THD LRIV adr (M5) B S
n5®, vro—2zaGied s TLdEie THY, LRIV
aVFZ = —bEMDO—2 L2 B b ODETNLS DK
NWEEE D, HONT/ A 17T MRS E LTEM
Tx )= VHEER (K5 5 F A NFUAAT L) DR
H &, AT TR S vz,

OH

LRG3ty CH,
AFAAT /=L

5. AREAIMLIE AT I 35T 2 Rk 72 BASy AR B D 15

BH SN HERICEDIL, VT =2 DB IRERRMCE
DL OFEFREAN THEA L S NI RO HFFREEWITH

- 36 -



KTrb0EB2LN, TENbE~v—I—bEMETHZ L
WX DR OTFEZ RIBT 5 2 E R ARE L 72 o7z,

3. 4.2 BWiER kLA FT-1IR THIET 5 &, £
e LCH AR TICEET 2 A7 MABBIEIND b
DO, ZNLINAELNDIERITD 20, —HEGiR GC/MS
THIEEITY &, T E LTE U BB 5 5%<
DRSS 72— R0, EkIaliEsba®, BB 27
N, BBRAERT 2 REIIL O LT HIRE R RO E—7 B &
Nl BE D/ 2 — i3 MHROME TH-TH, FE (8
<), Mk, 7777 EOFREORITHE R S 7z,
B ORI SN 2LAEME LT, ZTOMICERED A7
oA R En, flé LT, 612t MILED /A 7o
T LERT, 0T A EICITRER 30 4yLLKEIC 3 il
DATaA RPRE ST,

4500000
4000000
00000
3n0nann

E s
2000000
1500000
1000000

500000

5o 100 1500 ol 2 a0l
SBISERFE /min

6. b MLEDOSRA BT TN

EMEREHTIZ AT oA R ENER, 25 uA Rk
MRBIC £ > TR TR, MMEETHL 27 REF R
NI MK EIFRA D AT A R EnE, ®71z
A BT T NERT,

Soanan
000000
Bnanany

3% 5000000

E
400000

2000000

2000000

1000000 h wmmw @
Walll

500 10f0 15h0 z0fo 2550 000
SBITEBEE] /min

7. 7IIREFADN AT T A

RA T T 5 EICHRENTZREFEN R AT oA FE2X S
W BLEDFER LY, & o7 RgE LS DIEHRE LT,
ATFaA RORZ—VERHATLZ L1280, KB

Bulletin of TIRI, No.6, 2011

FAEEMEICT D Z ENHREL R o Tz,

HaC
3 CH,

HaC

HO
AL ZATA—L(R6-DIZHLTHRE)

CHj

CHj

HO
IILTRTA—)L(E7-QIZH L THRE)

8. M INZATuA FLEWf

4. FED

BRI D T E D =iz, B iR GCIMS %
AT5ZL2B0E LT, MBIEVESTH 300 FHEEOREHS
OWTHIET —Z B, #Hi=/aT —F_X—ADHE LK -
Too ET2, EWRENE IR AR ST B~ — T — LAWY
DIRBHAT > T2, AWFIE TR BT 5 7 2 FL B i GCIMS
ZIGHTHZ & T, BUUERBHITICB T 5E RN 2o T
W5 FT-IR Z4fi5e T2 FEE LTAHTH Y, REICE DK
SEFRBRIZ I8 1T 2 TR 22 BT W REAGIH OIER B IFEE L D
A BITRRIS FT-IR BUMCC IR NN 8 C & 2 AR IR SR o 3keh
BRI UDHE LT, T—FEEEMESE D Z L2 X0 554
FOIERERY, FAMEZRHRDTHL TETH S,

(PR 2345 F 20 B2, Rk 2347 A 5 HEsAT)

X ik

(1) B OBRARI A~ b VE—FAHSEETR—, p. 9-12 HdirfE#
= (2008 4)

(2) MR FERFHETI S No.513 , p.22-28 35 L (N 177-198, i iH
fE# (2008 4F)

(3) Serban C. Moldobeanu, Analytical pyrolysis of natural organic
polymers, p.237-256, Elsevier, Amsterdam, 1998.

- 37 -



BRI EESEHARA S0 o & — WP Se s, 5 6 %, 2011 4F

i X

Sy ey PRERGEEHE I ERIFIC & DR

[EPLI =3 L BaTfR A BBV

Design and fabrication of materials and products by two-color molding
with ink-jet type rapid prototyping

Yasuhiro Nishikawa**’ , Yujiro Abo* "’

The design and fabrication of materials and products with ink-jet type 3D rapid prototyping was discussed in this paper. At
first, the tensile properties of two kinds of UV light-curing resins, which were used as a reinforcement and matrix of composite
materials, were evaluated. Secondly, the unidirectional reinforcement composite materials were fabricated. The tensile modulus
and tensile strength of the composite material with the 40% reinforcement volume fraction were about 67% and 62% higher than
those of the matrix resin, respectively. Based on all experimental results, the nonlinear spring was fabricated using the two-color
molding technique.

F—D—R: A7V b, G, SRR EEHE, R
Keywords : ink-jet, rapid prototyping, tensile property, composite material, product design
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Design rules check for designing high speed print boards by experiment

Hiroyasu Sano* !/,

Ken Sato*?

Printed circuit board design rules for noise reduction are very important. The names of design rules themselves are well-know

to those who design printed circuit boards, however, parameters for each rule are not well-know nor publicized.

The authors have chosen two well known rules: "pattern line distance from a board edge" and "gap and width of guarded GND

pattern" to examine. Then, at first, we made several sample boards to get actual measurement data for those design rules.

Secondary, we compared them with those generated by a simulator to assess the accuracy of the simulation. With the results, we

modified simulation models to make them more accurate. As a result, we obtained accurate parameters for selected design rules

and concluded that using the simulator was sufficiently effective to design printed circuit boards.

F—T— K SL BMI 3 YORERR Y S 2 L—5, ARGV, Bk

Keywords : Sl, EMI, 3D micro wave simulator, PCB design rule, anechoic chamber
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ESD protection of electronic circuit boards.

Toshihiro Takamatsu® '’ , Ueno Takeshi* !’ ,

An EMC test is required for all Electrical equipment.

Kobayashi Takeshi* 2’

Especially, those items to be exported to Europe must obtain CE

certification under the EMC directive. An electrostatic discharge immunity test (IEC/EN/JISC61000-4-2) is one of the EMC tests.
Corrective measures must be taken if the product does not pass the EMC test. Failures caused by ESD may take a long time

to repair making it necessary to understand the phenomenon of electrostatic discharge.

A method has been established to measure the waveform and transmit a static waveform in an electronic circuit board. In order

to use this method in an electronic circuit design process, the ESD simulation model must be effective.

The authors found through experiment that the EDS wave frequency is between 250MHz to 300MHz. To suppress crosstalk

caused by EDS, components such as capacitors, inductors, varistors and zener diodes are useful. We evaluated that those

components were effective against EDS when an electronic circuit board was running under a 10MHz clock.

Of those components, only the zener diode can be used in a high speed circuit board in term of signal integrity.

F—D— K HEGNY. BESA I 2= 4. R, EMC X,
Keywords : Electrostatic wave form, Electrostatic discharge immunity, Frequency response, EMC prevention component
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Reverse engineering techniques of nonlinear configuration parts for EV conversion.

Takeshi Konishi* !’ ,

Takuya Yoshimura*® 2’ |

Eri Yoshiya *2’, Shiro Junya**’

In metropolitan cities such as Tokyo, the increase in air pollution caused by gasoline cars, strengthens the need for electric cars.

Although vehicle companies make a lot of electric cars, the number is still dwarfed by that of gasoline cars. A convenient way to

increase the number of electric cars is to convert existing gasoline cars.
The authors have studied a convenient way to create a 3D model for an engine room using a 3D-SCAN system. The open
issues were (1) to obtain highly accurate three-dimensional measurement data of an engine room, (2) to keep a highly accurate

conversion ratio from three-dimensional measurement data to three-dimensional design data, and (3) to reduce working hours and

make it less of an expert dominated field.

This paper shows a convenient way to convert 3D point data to 3D CAD data for an EV conversion with a 3D digitizer and the

ICP method to solve these issues.

F—O—F: V—R—Rx V=TV 7, SRt T —H, BV a =T a v

Keywords :

1. [FL®IZ

TEOHARZHBERE L Wb LI IZ, —FiIZ—
U EHBEOFAEN YD FiE 720, BEIFE L L CEE
ICEA L TWD, A& AR B R e & ORI Tl
HIC K DHER T ADRKIG YR, ZBLRFEIC X 2 HiERR
REALRES LN 72 0, & BT A M7e & OB 1B I
AV MR ORBEIEE I L, Ax OETTIZ)R D O
WBERIEL TS, ZOX)RBEND G, IFEETET
BLRABHEOLEENEGE > TVD, FEOHBEA—
HINFETCRLERABHEOHIEE ED, (RAEFHS/ A
7Yy REERR - AL CT& 7, UL, B A B HITE
By - HIAERE S S Sl DO KRR T ICHRGEAEEN R TH Y,
Ewﬁ&A&i%8%0A(¥W2Mﬁ I E->TWA,

—F CRFHEDOHEWIC %%E@JE’EF&%@%&ﬁ
AT TRY, é‘%‘ﬂjﬁ%ﬁ)ﬂ T, HPE I FS
2D FAR AR OBAT R ICHBRL 9 5@%%&%%‘@?5‘2%

U ETRR L —T

2 IR KRR TR TR R M TR

) FERFH A ERHEER I HH AR R BT
B = — =

D EBRFEER VAT ATYWA U VAT AT YA 2R
Ea—< AH A= AVAT AT —R

Reverse engineering techniques, 3D-CAD, EV conversion,

50

HAYIS, STE R B O MR A IC 1T 5 ML
MREE N BB HE T 0 7T AD—BRTH D, TRGEA

FHEEA LD WEKRBEE 0T =27~ (2008 4~
2009 1) VOIEE)T BV B A FEhE L, K& R & BT,
EH O, AR O%M T e Y= b E LT, AR BY
IN— g VOREFEERE LT, EV ar =Yg v
HEMT HEOME L U TEKBEERR M 2 WS h#E L <
BT 20BET 6N D, EODITITMERD B B3,
ﬁ%ﬁéhfwt@ﬁwﬁﬁ%ﬁﬁﬂq%W®M%%%z
5729, BRIEO=RILT— X BPMLETHDH, IbEF
B 213U F O3RN & 5, (1) mRFE 72 =00
FHAT — & OREEE (2) ZWROtHHI T — # 10 b =Rtk
— F D ENE B TR 2R A (3) — RIS ] R RE T AN oA
MAEMESEE 2y A= U FETH D, EH LI
SWIET VA —THBYEO PO G E B L,
FBEORWZRITRGTT — 7 AT 5 FIEEHE LT,
INHDHFETEY EFRD 3 S>OFENFERTE 5,

2. YN—RIToo=ZF7Yoyg

2.1 EVayvn—<arnli=E EV 21— g 03
BrEDHEMIZIR-> TSNS Z ENE L AN EESh
B IV, ZOZENLIAMICERTE S EV v



NV a VREREEND, EV 20—V 3 VR EfiIT 5
eDlilix, oo EoamE IR E T 5H M ERE
LENEZENEE T MM e BT 2068 R DD, Zhb
DEB 2 FET 2 72 OV, B S HE RS AR LD EVD L%
ERd D, ET MBI TIERICHSEOES DY EEwT D
VERD D, ZOREBIHRIREV 23— 9 O )
HemoTWn5d, BHME L CHEMRHNEZNELZDHKa
Ea—# ECHKENE & BERMBREMANLTDH I &N AR
TRV AT MMEOBVETH D,

2.2 YR=RIVISZTFYIIDMREKEE AiEOR
JEEMRRT D722, BEEORGFT —ZBNUETH D,
LavL, HEVEONEES L IFREIRNZ <, 1ERkFik
T, &t =T IR Rz, X 1 IZEDIE
ETRRETRT,

| BHERBEFHEEZTS

!
| Ao N—P/XRATEARBO T HEEAE

]

| FHETREZES

G F—CEc R ROmECEELEZAES S |
I

| ZRFILCGYIFIIFTTIRAILT—RE

X 1. fEROVANR—RZ =7 T FiE

ZOFEORMBEIIOET Y U ZICFRB L ND, ORE
PEEF OBIER KT T 5, OFEERITHWVEHTE
RAONKETHD, BNET LD,

2.3 FHEHRYN—RIVSZTYUHDIRE

EETIEZDOFIEICEDLD XL, 3 RILAF Y FITEY
By I T T NOEE L REOEEME ST — 2 & L
THV AR, 3 WILETNVEFHEKL T VX LT —41k
TDHENW) FENEREINTWD, LIEIND Z O T3
FENTEY, BHEERTIIMH S TWER, HEaan
B CEOMOEROT VA FRKBICHHATEZ LN T
X9, B ERTDHZ 3oz, L LiE%E, 3 KT
A% v oL, EERLIC LY, BEIEERISNOT
FAFTHRAT D ERFHITR->TE =720, fhERIC
BWCEHERTYA e RAOFELE LTHERBIRTS
TW5, SEEND 3 WTET LVEEHR T L, TV >
THEEICB T 5 FRIZHEIT A2 N TE, TV 7%
T BRI E L 72 D M WERRERE TS U v 7/ OF#EE
R, BOBEREEVNELEPIC 3 RTTETAERERT D 2
ENRTED, Fl,HERNREAX Y = 7T 50T 1H
TEREERTEOWNENR TE 57120, TF VT HELED
MBI, TORICAF Y= T E AW -HEDORIES
B, @G 2 ~HERE OFERM A2 BT 5 2 LT,
FEDHEERIBIZH LT R TELHETHHZD,
HENEERDANOTF A a2 BN THER ST
WHHEIFTH D,

o UXEAESE EV 23—V g U7 5k
IZBWT, BIfiToI NA—=22P=7 1 v FFREEZ AN

- 51 -

Bulletin of TIRI, No.6, 2011

THEMT 22 &0, TOEETRIZLUTOX 2 O@Y
T D,

[ Eevar"—Ca REBEo=R_ |
[§§$m5:>9>§n§ﬁﬂﬁwg§J
[ iﬁmﬂﬁéggﬁ@ﬁ |
I$WWﬂﬁﬁwUN£XI>9:7U>7I

!
CEm7o7ac—3iathmtpziEy |
TERATIE

X 2.
3. BIEMHH

AR PN ERRE S O SREE IR, X 3 SR B R N e
WA geE & —78 AR 3 298l 3 WoeT v 4
AHF=VIVID9i (=3I ) &t v rEawil) ©
A¥y = T hEFER U, R 3 WonT VXA F—I
FHBaE I, LR« ST AT I R 8 h 1 Ak
V25 F - HEMEE 50 u m T 3 WITHIEMNAIHET, U 73—
ATy V=T U 7R CAE IZIERT I, YOI %
B 3 W7 VENT =2 T 52 LN TE D, MERE
L ——E— A L5805 T 3 AR R T
GARL OIEBERE AR C 2RO ST — 2 2H/5 2 LR
T& %,

RSk 3 WL T 2 4 A P —

X 3.

BHAANED ST — 2N b U R—2R 2 P=T ) v T %
THoEDICIRN—2A =TV T T7 T =T
Rapidform XOR(INUS Technology #:  {E#) % v 7=,

4. HR

HARNFEO Y NR—=2AT =T Y o L, P b— A
BIXOMT 7 =220 TCENE LT,

4. 1 ABAE = Y A—b0OERERERY FET D45
o Y A AP

1 OWESHBTHET DL, 1 A% 0% X300~
1,200mm  Y:250~1,000mm O#FHCHHEIZ FEiiT 5, ZD
IAF Y UV TCAF YV ENTAREZ LA N EVH, K4
X, =P —LbORENRZ L A FERT,



1. TrYr—hOBERMNE
L2 X Wide
L—Y—54E XLD{E=10
HE AR 800~ 1000mm
e EE: 3l
=2 BE
T—ARE|EER 1/4
24005 — |ERE+/AXTLILE—
TUESD *2

¥ WD EEIFa=hI gt r L FHRREENEDTVD L—
BREDMHTH Y, LDE=10 1% 1. 1mW [ZFH 5,

X4, TV A—AORNERS

B4 D2 HODOT —F THER DGR CERE E
s %, HREDEAT —Z1EM5 L7225,

X 5.

Civetey phcav kA

ZOERAEDEILICP 7T Y XAEFHV, ICP T
=Y R 40F 1992 4EIC Besl H@I2 L wiRE SN SIETHE
oz A METEEL CGEHIISNIZEH S 2RI LT
VIR LRI L RERE L R/MLT 2% R 5 HIET
HD, Tibb NMEOENSR D88 T= {t; | iEN] 12K
U, 70 2 JEHE R CRHB &7z NgH O im0 6 72 5 058 S= (s
[ IENS) OLEA DY % EHT HICILAEE S OF A S I
WTCUERET L OB d 25k 5,

d(g,T)zngld(gij)zd(g,mJ (4.1)

ST 2 mE MET L35 &, s, Ot LR MIE

M =C(S,T) (4.2)

LREND, TITCEEIHERZERD LB LT 5,
& T, hlE S ITRIEAUEE M AR & 5 L ALEG D EIREI R 3
7 A= 3XIEHETHI RGBT hv t i3k la o Med
52 ETRED,

52

LI SEH B % — RS, 5655, 2011 47
N 2
ER=>|m-R, ~t] (43)
i=1

INEBEMEN /NS 2D FE TR IET,
ICP 7TV RLEFAETL AL FTHWDLZ LIk
DX 62552 LNTEX D,

X6 TrIUA—LDOBERADEENET—4

NI N—A b — A EREEIC N T 7 —
LEEEOTZ LA FTRIEL AT LAY FE& ICP 7 v
VX ATHERDEDLYEE, BEREbEiERzXK7I1I7R7,

X 7.

NS — ADERE DY AT — 2

4.2 YN—RIO=FYYy UV VNV—LADH
NEDE T — 205 XOR Z AW RET — & A5
T %,

FREHT — & ORI, LU T O FIECENE Lz,

O WHARA v > =D O

@ FEMEERRE S L7z A v v i b

@ FHBEREXMLIZEEDO Y 4T 4

P A » & 2 D SR EHERA LT 200 HiE A v va
DOHIZEKERIINZ B D SFEL, 2 < OREEERE N K > T
b, TOPTHERZRBMPEIRIIIERMPARIROEL %
NTDMERD D, ORI, FEETET D, 15 A
w2 D ORI UL, B & O F1EDZ VT EE
L7,

Z DB MFERE R LTz A v ¥ 2 OBt & i U 4%
TRREAR 2 SO U 7 i 2 VERR L7z, 2 o i &2 VERL L 7= o
MK 85,



8. TV UNA—ADYN—RTZL V=T YT

FSov 7 —Ab P —AhEREDFETCHE
e Ui, fERk L7 IR 9 038 0 T 5,

X9, hIUIN—LDINR—AT =TT

5. BE

SEWERR LIz P —hE N T v u — A
TR ENAZ I NRNR—22 0 0=T7 ) v 72T LORIE S
BT 220 EDRAEZRDL, =TV —AD
ER#ESS 2 +25mm & L7z, ¥ 10 3= P — a0l
ERBEEHET —2 LDESTHD, TOESORET
bbb YU — AORIESBEL MET — % & DOES
DEERFEZETH 1L ITRTEBY TH 5,

10. T2V b— AORESRE L dhim D=y

LIt - ——
oA
wg 20000

I 15000

o0
|00

Y o Fua: fayran prp st
243 [mm] 0

K11 =P b— AOWE sBE & i 025y O FE

TR E D ZSBK UL OFRTEIITHMLTND Z &M
P CE B, EV a2 =2 a VITHWARFHT —Z L LT
WL FTREZRHEPA CTH D L2 D,

— T, T N—AOMiE TR IS Y N—Rz
=T VT ETVORE RN T D ES LT OREY
KdTm, TV — A E REERRESE +25mm & LT,

- B3 -

Bulletin of TIRI, No.6, 2011

1213 b T 7 = AOPERBEL T — 5 & D& T
oD, ZOESORAEZT YV — L OME L i
T2 LOEGOEEFAET, KIBITRTLEBEY TH D,

12. FT 27 N—LOWERKEE #hif & D75y

T E R
WHL-DEV1
00003502
& 1500000
100000¢
S00000
I - B N
25,0000 Fa9: 89502 25,0000
7245 [mm]

13, N T 27— L OWTE R & il O 725 O 2

TORERNS, VU — ALK EREEICERT D D L
NARETH 7=,

6. FLO

AKFZED 3 SDOFBEIZ DWW TE LD D,

Q) =R TVEAY—EFIHL, ICP EERIHTHZ &
kY, EOZ DU NN—LABLRNT I —LD
SRITERET = WIS T N TE L,

(2) ZRIERBET —Z D OREGHT — X ICEREEICERT 5
FlEERELE,

(B) WIE L7z 2R e T — & LR T — ¥ O &Kk wAE%
IRL,EV ar R—=Ua v EiT A5 EDTELT—
X THDH LERL,

F7, TOFEEEZITIANA—RT L =T Y L IHILE
T 3 WILREH T —F A HHRIMER T2 2 &N TE D, K
MSEIZIB N TT — X ERRIC B L7 RER 13 60 HEfITH
D, SHREEORMEMRIFETH D,

(Fik 2345 F 20 H3efF, PRk 2347 A 27 HfF3AT)

X ik

(1) BEHECRFHOR WHEEE 5, B TR B TS o — A ik
SR LA RE TR TIOR3 1) 2 s s
Tk NFE B HEMET = 7T A ), pp. 56-73(2010)

(2) P. J. Besl and N. D. McKay: A Method for Registration of 3-D
Shapes”,IEEE Trans. Pattern Anal. Machine Intell, \Vol. 14, No. 2, pp.
239-256, (1992)

(3) PO RH, MEE=ZATA v > 20 OREERML " &1
15 1S S5 SCEE D-11,Vol.J83-D-11,No.5,pp. 1344-1352(2000 )



2
xt

HORRSLPE AT TE & o 2 — W ge s, 55 6 %5, 20114F

ERIACII TR DY ER A 5 EERAERTTIE O B S

Pl B A

sk 2)

N

e B

Development of test methods for color fastness to nitrogen oxides

Akiko Okada™ !’ |

Mamoru Asakura® 2’ | Takako koshiba* !’

We examined a method for testing color fastness to nitrogen oxides. In the test methodology of Japanese Industrial Standards,

sulfuric acid is dropped onto sodium nitrite which chemically generates the nitrogen oxide to be used. This method is hazardous

to the examiners health due to the high concentration of nitrogen oxide which leaks into the lab. We examined two methods of

supplying the nitrogen oxide via gas canister as substitute for the Japanese Industrial Standards. The first method involves

continuously supplying nitrogen oxides into the exposure chamber from a canister. The second method stores high concentration

nitric monoxide in the gas sample backing and injects it into the extraction exposure chamber using a syringe. As a result, the

dispersion of concentration in the exposure chamber could be suppressed using the nitrogen oxides supplied from a cylinder to

make a practicable, steady examination.

F—J— N ERRY, RORSOE, BUEREAL, KT, JIS Bk

Keywords : nitrogen oxides, test method for color, test-control fabric, gus cylinder, Japanese Industrial Standards
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Pleat processing that uses swelling agents on silk fabrics
Koji Takeda* '’ , Chiaki Kimura*" , Kengo Kobayashi* !’

In the present study, to successfully produce pleated silk fabrics that have the softness of silk while maintain the pleats, a pleating method
was examined that uses swelling agents. The pleating method using swelling agents utilizes steam to set the pleats in silk fabric given
swelling agents. Urea, ethylene glycol, and dimethyl sulfoxide are used in the agent. This paper discusses the results, the relation between
pleat retention and swell, processing conditions, and practical performance. The results show that it is possible to achieve pleated silk
fabrics that have the softness of silk while maintain the pleats. Especially, the process using urea gave excellent pleat retention in the silk
fabrics. The relation between pleat retention and swell showed a trend for pleat retention to increase as more swelling agents remain in the
material during setting. We examined processing conditions for pleating methods that used urea. The current investigation produced
excellent results using values of 40% aqueous solution concentration, a pleat set temperature of 130°C and pleat set time of 30 min.
Additionally, practicability is satisfactory. It was discovered that pleated silk fabrics can achieve the softness of silk while retaining pleats
through the use of swelling agents.
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Highly elastic collagen gels prepared from thermo-responsive shrinkage and swelling
Shunji Yunoki*

Highly elastic collagen gels were prepared from cross-linked collagen fibrillar gels by the use of their thermo-responsive

shrinkage and swelling. The collagen gels prepared by simultaneous processing of fibril formation and chemically-induced
cross-linking dramatically shrunk in hot water (80°C). The shrunken gels had a rubber-like elasticity as reported previously.
Interestingly, the shrunken gels gradually swelled in cold water (4°C), and partially recovered the appearance and mechanical

properties of the cross-linked collagen fibrillar gels. The thermo-responsive shrinkage and swelling was reversible. The swelled
gel showed highly elastic properties; its stress-strain behavior changed little through 10 repetitions of penetration to a strain of
0.5. The strain at the breaking point was above 0.8. The high elasticity of the swelled collagen gel is expected to be useful for
tissue engineering applications in which elastic properties are required. The swelling of the collagen gel in cold water seemed to

be due to the renaturation of denatured collagen. This speculation is supported by the similarity in thermo-responsibility between

the gel swelling and renaturation of denatured collagen.

X—T—F:aF=rr, S, B KN oEARE, REGENL

Keywords : collagen, gel, fibril, denaturation, renaturation, thermo-responsive
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Study on a method of fixing the test piece in nanoindentation test
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Development of deposition technology of high-durability DLC film to the dry drawing tools
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Estimation of diffuseness of an irregularly shaped reverberation room by numerical simulation.
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Comparison of sound absorption coefficient between reverberation room and impedance tube
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o1 AR DMMEREE AR O SR A T RERUBR

M (BERERTRL, AG-100kNIS, AG-20kNX) THIE L7,
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apl L LR M40 ), a2 L L rkRE Rl a1 o4l E 4000 )
b)-1 BRI R AREA0 ), b)-2 ERE R b1 o8 R E 2000 X))

U URRIEIE O 100 R DR A LT\ iz, LEEd->T,
i N = A T 2 v 7 1%, KREARTHrOBH TS
ik BN Z < Z DT EN DD & 9 7 KRBV E I+
SIS AIREARRE ChH D & PSS,

3. 2 SEM-EDX IZ& 2% Atz flEIC B LIfE (U
T ATy 78, PRO-128) L7-t%, SEM (ELIONIX
#H#d, ERA-8900FE) #1523 L OV 3L —43 A X #4536
strgs (EDX) (AMETEK #:#4, Genesis > A7 A) (2Tl
T LTz, TORREZR 21277, a)-1 13 LH Lk,
b)-1 IXIRIEHREEOMBZ R L, Wb =0 Ao &
JVEES{RIZ Co, Ce BLUNCu DIFENHER SN, EHIC
2 FTEECCRT LD IR CRE Lz, MLH LR
T CeO, K- ~10um DOEE Y ik L TV BEEF 2
Iz, 2L, BIERTOfMBEN AR IR T T CeO, ¥
KRBT ) A —F—ZREs iz <, HrRicEE->7%
FRE SN EBEZBND, —F, REMERFETIEH
FF LR COMMPBEN A 4 OIRRETE 572728, K 2 b)-2 (2R
£ 91T, CeOp KiT 138 pm DRIFEAIED Z &</ LT
Wiz, F£72, BICLKK2b)-2 05, BT 2 v 7 KN ERD
ZERRAFFO T & DHERR S AL, ZEBRNEEIZ Co, Ce BL N Cu
DHEEBEENTHD Z ERbooTz, Zhix, Bkt EED
K2 T, NWHOZERE CHEERNESE L, A H
RahkizvEEzohs,

3. 3 ICP-AES Tk B HT  ARZ L 7o il 2 F & IRV
® Co , Ce BLUV Cu DILFEE/NLAE ICP FILH I HriE
(ICP-AES) (EitBufERTHL, ICPS-7510) (T Lz, 45
WrERZR 2 \ORT, BIEHEHETHRM L2 IR & W%
DLFETCo, CeBLUCuNHEFFIN TV, LRV
RHEFESNZ B, WILH LRI & RERICIRIEH

FrE b O EREICBWTASI TH D L EZ DD,
2. ICP-AES THIE L7-
R AR K ON2IE IR O RCE /L H

mol(element) / g(sample)

Co Ce Cu

FRUH Ui ikt 42 48 10
IR R 44 45 11
IRV 44 46 10
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PLBRAEE 23 L Tz~ = 0 SRR AR A, LM LR
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B—a VETo, BT Iy ZICHEFS B IRERHE
W2 & DRBIIERE R m <, F£7z, Co, Ce BLU Cu DIk
PERN R0 To, RAUEREEE A & OEEHE TRV bR
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LTEY, slEFEmEoriem L4 Big LIFREZHED T
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(CFRk 2345 A 24 AfF, ERk 2346 A 21 H#32fT)
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BFOLBELIEE, AR Fan A FE, S/ A—|
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HAEHBICH A Y <A RATREREE AR L, EoA%E
BEEHWTEBICAEEHE TH DX 7 EOWEZ1T
W, N F U T ~OISHTTREME A FRE LT,

2. ERERELRIEERE DRIE

2.1 BRABREATEEOHME  WEICHWBIRE
BELHIESEE 1S, WO R gE s & L CRlE L 72, X 1
WEEE O 2~ 9, L—Y kI, 17750 mw, i
£ 632.8 nm @ He-Ne L —%#—% H\\ 7o, B /L 1%, PYREX
o NMR & (B 10 mm) % v iz, BELEIE, B2 150 um
DOEVER—NLERBL, TNRT =275 MIAA—RITK
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K OMGELS LR ORI 2 2 BS LT,
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2. 2 PMAHEAMNETREZRVEHFY A XOENT
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CURH BB e BB 2 it 2 70 B, ARBFTE T,
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[

He-Ne 632.8nm

LvX

FINSULTTH AR

1. TR G FECGHL I E 2 i DR [

2. 3 ZEOMEEEHE  EEOMREFMICIE, BEERY
A F L kif-(Duke Scientific. Co)B L WMa-> 7 15 F R |
Y >4y 7-(Sigma-Aldrich Co.)% 7z, ZHER Y AT L kL
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r7aTXxA MY U, 5FR (CeHyOs)s = 972.85 T, 4t
RITK 146 A, BT 7 AT, WEICNRR 45 ARS
6.7 ADZEE o 72 K=V ROEED Y+ TH D, WE
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X, BOEAREEAELTRY, ELEEEN O/ LN
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L0, NS IRRIAITIRA O BELE O DOFIE A E <
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XL RDAEMER DD, T2 T, AEEZEZTHET D Z
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D2 D K5 KICHEMRE S &, RAE 30° TRIE L7,
B 4 ICEPDRDIEAFMB\ETNT I T 470 ) —5F
ORI EART, WA E D, 0nm b 30 nm ORFIZO
HRARAADOE— 7 BRI NT, Zhd, WELZY v
RIEN, BELTHARNWI EZRBT5, BEHEE»S
ROTAMFET VT I ORI A XL, 6.9 nm Tho
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Too IMIET VT I 0, 43T E 665 kDa TEIZ3 DD K
AL L 6 DOV T RAL UNORERESNTWD, Bk
TORRIE, HHAKTHY, 457V A XL, 40nmx4.0nm
x 140 nmYThHh 5, AR, FMiET LT I L HHER KT
L EEBETDHE, BEODTYARXL—KT D, —
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747V =X, 18 340 kDa T 3 FEEH, &FF 6 AD
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and Interface Science, 136, 480-492 (1990).

(2) J. H. Brown, N. Volkmann, G. Jun, A.H. Henschen-Edman, C. Cohen,
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Sci. USA, 97, 85-90 (2000).
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2. 1 TMREHREBSTC&L B D-7 3/ BRERDRESR

20mM @ L-~ U 7 T 7 VKRR A v RS L, DR
EkEIE EEmdElAksa~ 777 (HPLC) THIEL
72 HP LCHMTIZIZ MY 7 b7 7 o L RRRIITE RN
B, LRE D-RDOSEEN Ly VIET VT R v R
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HHLEZ, ZOHTAE, NV T 77 28 DR L-RDIA
ToHBECE@RL ), o7 I BT DR LAEE D- b
U7 R 77 ORI b, £, MV T b7 7 ronEE
FyETYV—FBRIKEH T I uTRA N UER YT 7
0 S A S —T

ZEH Lol L 7=354(0.3 99) L 0 SEEARS Ko 7,
IIMTEAE, FREER 50mM kU AR ESFEERK 0.15M HEAk
F MU DA, FiE LomLy, BitEE 280nm TH o7z,
2. 2 BELEXEFRICERT DTS/ BEOST

NV R 770 2E0R8MELT, KENLOT I R
LT, v BRIBEHC X D 2L R N D R R LT,
KENLOT 2 7 BROEML, —BRKIZEEL TEH
L7EZRKREZRET A X w0, EERIC 10% R Y
7 o aFEEEZ YN - BRAMEIE L, AHIZ~F3 280 -
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o7z,
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1. [XL®IZ

fitff1%, VOC (Volatile Organic Compounds, f#%&M: AL
W) I EERIRIBTHOMTHZENAEETH DD, HE)
HRL THOPR T A EiciBEL FI s hTE -,
VOC % 53ff 3 2l & L CEESRBOASN L HEHESRT
WAN, A4lE VOC OFEEIZ L WV BERBENLY, £z,
KIBFIET D Z & THREBIEFEINSLT <25 L0 H
RH D, EHEDIE, ZOX 5 mALMIEOMBEEfFER L,
H.-> VOC D4Rk geIL RIS T & 5 ZAfi 7z Co, Ce, Cu FE{L¥
A L7=0, 20X 912 VOC T X 5 figtthe
W72, KA S IREEE VOC DB DO TR, fil
MAEANZVOC YR E~DEAbLENTH S, LitiHh
BT, BIARIRD Co, Ce, CuBR{bMfilit 2 M L TR
D, B2 R S I IERE I = &R AR
DT=DFE UIZERIC Y a — P RARHSES Wi EoRTEN
Hot-, £ T, AL D Co, Ce, Culp kit %, #x
RAEmA~ LR LT Wk ok~ 245 2 LT
Bt 2 fERL L, 2 OPERE DRI 21T - 7=,

2. BRI O /E R K OFTHi

2. 1 EEfEOERE  BERE LT, BRRTEZERS L
~3mD TN (TR ), EET VI (EREFE
), €AT4 N Feiiski) 220 EORECTHEML,
ERRIZ L R OER AT o 7o, EHRIEIRIZIE, Co(NO3),,
Ce(NOs)s, Cu(NOs), DK%, FNENDEREA A D
ELVHEREEA 153 M, 153 M, 034 M &72% X HICHHRIL-
Wik E R Wz, 2Oz, 1 SRR ERES, ITE
DIREIZ LY 60 S OBERRZATV, Z OEAE% 3 BV i
FTZL OB R To 7, Aok, BERRIREEIX, LA,
2 [B1H OFHFFAS 250°CC, 3 [l HIX 550°C CiT-72, fERIL
TR A X 1 1R, £72, Co, Ce R bMfiliiix b
RS OME EIRERE B\ 2 E 3> T 5@, 22
T, GEBEICAFALELT—2 (LLIFMC) % 2 W%k X

U s S e
=2 B v —7

Shouichi Somekawa

* 2)

Y8 W%l L, BERGIEAR C MC 2 3 fE b S ¥ 2 Z &gk
DMFLAZ TR S, HRmEEZEMSED 2 & bR-Al,
BB, TAIF~HELEY LTI AB, 7L TH
YU 7 VIT AAB, B4 T4 MR T MWEZB & LT,
L A RRIERE D Bl v & LT, TR Al A
PR O fEOIZ X0 fERL L 72,

K1 7oK (L) AT LI Oh)

2. 2 fRISOEHE AR OHHEMRE o bR i AE & OV
Loy O RE T WA ERELLEE (A AR~LEL Belsorp 18
plus) ZfEMH L7,

v v Do fREIEBERFARIC VW 72 3B OMERE & X 2 1R
o VR L 7o HEHME 2 ORISR L, B 100 ppm D
ML R & ik 380 mi/min THE L7z, $HEMREY, 22
M (SV) 728 5000 ht & 7225 BaFIE Lz, RISEHD
D MLV U RE R CO, BOBEIIE, ZhEh, GCIMS

(Agilent # GC7890/5975 MSD) K OVRAMR CO, E=%#
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N BN Z 570, fittOHFREITZL 2D LT
mans, fERLEY BT, IR EmE
DRE VI CBEOIEEEIZZ <, THEBY OFR L 2>
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F7n MRS | g/ | /e
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1A 0.999997 A 6.47
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Consideration of the circuit design for LED panels in a showcase

Takashi Hasegawa* '’ , Hideko Matuura® '’ , Seiji Koganei

F—TJ— K : LED, SUTIRIES, FEHEEE

Keywords : LED, Lighting circuit, Voltage doubler rectifier connection

1. [FL®IZ

WTEE, LED OFEIMENER S, FIegh=En 150lm/w
A% LED HBB LY, ax b AT U bR LTV
BNy 7 2 g —fr— X@AXWﬁﬁkUﬁﬁD%
R UGG, s o ORI &Mk b oG 7

Wi %@, Wb OMEFRIT, EHREAKE K RDBITHES
T LED OAEMN %< 725 &) RAAZEFFON, RRVEH
EE—ICH L CTELRER DD, —T7, W o OmRE
FRUE, NANEHEE I L TDZ &LV,
LED Dz 53 Z LN TE 5,

AKIFFETIL, a—lr—AL LTOFYAL U EE2ERD
ZLEBT DD, TEDLRETARVORDLI S AT EMZ
SND L OICEEN SO AR L,

FEIERERA 100lm/W @ LED 1%, AIHDGICEREN D DX
BEAN T NE—DK 30%T, DD 70%ITHEKL LR,
BERSITRTAL R 2 NmbN TS, LED OB
D S EHER URBVEEIZ NS, TX 572174 < @ LED
ZD I WEIR CARITTE A e ME LT,

— %P ABNILERE ACI00V THDHmd, AHFETIEZS
< @ LED % fUT S/ 5 7= O GBI &8 A LTz,
BRELEHET L2125 -T, £< D LED ZEISIT
DL ENTED, BFHAVWLORZa VT YA Ty
NRIERGEEI R (BLF, @R EES) &, (FEEE R E
B2 LC, LED RUTEIRRIZOWTELE LT,

2. EE

2. 1 AC-DC EREIEDERE LED (B E B i BREN D
728, AC-DC &EJR[EIE A RUE L7z, EEmE#FE & LT
LINEAR TECHNOLOGY #-#4 2 s 7EifJR LT3092 %, LED
& LT ROHM ##L LED, SMLK18WBICW1 (IEJ5 [ B -
ER 150mA) & Lz, FERICHWEREEXZE L, 212
Y, BT a—7 afn Li~LidEng v — v n%E
NEBFRBGIERF L LTY, R~R3 IZEIF OFF BiIca T
PITFEE I TV D B 2 BRI T 72D D %R

VR
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2. AUTF UYL Ty MUK ERK

AELT, ZNEhMA LR, Li~L; DERRE AIEE A
ERLBHETELMTH D,

2. 2 LED HORE % [E B2 BT LED 12 DC
60mA LL EDEE N & EREMHE L7z & %, LED % 36 @l |
EHHHGE L CRIT S5 L, LT3092 2@ L CE B il
TR/ D, £Z T L, 2 OEREIZBWT, AT X7
T ACL00V ZEINL, EFNZEE L7z LED |2 DCI5SmA,
23mA, 46mA DEERE ZNZENF L7 & &, LT3092 CE
EITHIEATRE 2R e R D LED a2 L7z, AR RER 1
T, 8B L LT, A—higtosET — 7 %Kiz
L7z, & &EiiTO LED OIEFAEEIZ OV T b3 LIPS
L7,

2.3 BE-BAE-HEDORAE  R1OMKRICKESE,
1, 2 DEFEIZBWT, LED # EEHI#E e /2 ik K4k C
EAIELE L, p5AE 100V, 50Hz ZHN L CRE - 548
N&E - NEEZZENENIE Lz, WEMEREZR 2ITRT,



F 1. LT3092 CE F il vl RE 72K LED %4
i FE R HIAE T RE 72 Sk LED #C g5 160
i A 7B 3 ] (BET—5)
15mA 79 fiEl 42 1A # 3.1V
23mA 73 {H 40 1 #13.2V
46mA 60 {E 35 f# #9 3.5V

* FIEIEITIZ FLUKE LT O 2 L=< )L F A — & 8842A % il 7=,

;__,ﬁ%ﬁﬁg_owfiﬁﬁﬁﬂﬁ&ﬁlﬁﬁif
PREERE L, BREEE HRICOWTITERBEADL B 10 4
%L 1R ENENIE LTz,

F2. WE - HOEIE - HROWERR

[F] & HE
A" HhE SR VAR
jfit ﬂ:‘(F I3 =N B
15mA 575Ix 6.0Wh 0.79
(& EIE
- 23mA 783Ix 8.1Wh 0.82
Hie
46mA 11761x 13.9Wh 0.88
15mA 338Ix 3.0Wh 0.73
W 23mA 472Ix 4.1Wh 0.75
46mA 743Ix 7.2Wh 0.80

¥ BEICOWTIE, 7Y #VIRER (LUTRON #h:¢ LX-105) %
T, LED #+% NI TR &8, 10 EFK 40cm ON7E
THE L7z, 2HPEREEE LT, ENEZMITIRE (01x) (2L
THIE L7,

sk ATNE S & STEROMEITIE YOKOGAWA L7 Lo P g LT —
T F T A FWI1800 % v 7=,

L, AREIELVELNIZIER 1h OFIH %)
%ﬁ&®%1ﬁ%ﬁﬁéﬂﬂbf;777#3“6&)60

3. MREE & 1h SEA R ES OB

)

# 2 XY, FEEERER -
WIE ETTRBE,

3 kv, RUKREICEWTIE, @HREIEO;MEEE
R L0 S ENEIND 2L, RENETIZEZOMH
FISBRV, AFERIZ OV T, IR LA OFE (%K
Wik, WEEFEIIAEE L TV DR, (FEERERE
BT PE 2 b LT D) BPEBEZRIFL WD HDL
EZ 5D,

WEEEE b, BRAKE
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2.4 REREORE  WEFIELZ 2. 3HEFEKIZLT
SRR 26°CIZC LED (2 DC46mA O EEF 2K 1 FEfEE L
7B, EBFHIEZET LT3092 & LED OFmEIEE 2 HIE
L7z, & 3 PRMIREDRNEML T, LT3092 - LED & b,
GEFEREIE O R@EEEK LY bEWERE o7,
X 4 IfEEEEREK A AW L 2 oRmRESMOTE
Zont, WEEE BEMEMER LV THo T,

# 3. LT3092 & LED 0> i B I 2 i 5

) A
A% 5 =X
LT3092 LED
(SR 75.9C -5 63.3°C  (9point H]7E)
JHH 60.6°C ¥ 59.7°C  (6point I 7E)
* JEIZILNEC Avio #HEUFRIMNERY —F & 2 — 7 H2640 % HV M,

X 4. (FEEEREEE AW EEoRmBESMEE

3. FEO

F—MREICBNT, WEREN BREN) L@ FEEO
FEBEREREE LD bV, AJMANZT 3 —72
AL L BV ET, BB RO
720, J1IFRom BRI,

TEBTHIEEE T LT3092 & LED OFRMIEEICHOWVWTIT,
GETEEIR - BEEE S HEMA ERE WLV TH
ST,

A1 VT [E] 1 % R A i T AC100V/200V U1 V) #a % HERE
#HT 5 LED ¥ a—r —ADFBIZEY HA TN, AL
GEEIEGR R ORAIE, EE 2R~ ORI M
T%D,ﬁﬁﬁﬁi@tb,Eﬂmﬂ_owf%@ﬁﬁé

RFFREZTT DICHI0, THE - ZHEZHB EL
7, BERMT =T V77 RALFOREFEK L E
e B o LB ERICA E#HOBEEZ R LET,

PRk 234E5 H 25 B3AF, VR 23427 A 29 A E3AT)

X ik

(1) BHSEIR « TS A A— K (LED) OZhanm LT o 45% )
ER A, Wol. 131, No. 1, pp. 34-37 (2011)

() A+EERET, /MM LE, BEHR—, HHIEME SRR,
FHEEHE  TLED % AWz KESEAIA — ORISR, FAatH
SEPESERAAISE & o & —HFFEEEE, No. 1, pp. 100-101 (2006)

(3) V&K — : TLED HEBIOBLIR & fk 7)), ERFEE, Vol. 131,
No. 3, pp. 147-150 (2011)

(4) FEBHAE 11-252920 (FRAARFER) « [HEUEEIE]) (1999)
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Making of a prototype by the Knock-down showcase with LED panels

Hideko Matsuura™, Takashi Hasegawa™, Tadashi Akiyama™ , Manabu Ohomori *
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1. [FC®IZ

ATFFE TILA 22N TR 4 22 % A RITHL AL T ]
el v By Ry a—r—ADTFA &7, JH
X SR ARIZT D EiC D, oY THEZRTIMEIC
W IR T E DG EME Lic, £72 HARD—RAVREE
HEV 22—/ (REY2—1910mm) #&EL, K50
PR (45068) Hla=v hME&Fx, BEmMIXEOLE, B
HZIE Y O XL WHECRENE1T o 72, LFREICIXBES
FTTHALEDE AV, B X¥— . a7 k- EFm
7R YRR R A T L 72, LED S oL Z L A0A A T2 R ST R DR
VESL 2 BUE L= D CHET 5,

2. THAY

2.1 BEEROB®E  DARWEM T 21 XITHL
DL TEBEAREL T 572 0121%, FHERIR Y @b THS
FRLBHMN DI 70D X ORFtTEIT o7, ETBRTIEE
L CHEmRRE & P RERE D 2 FIEICIGREE 975 2 & 1T
Lz, ZNHOEME-TT VA L 2E2DICH0,
3WIECAD Z VW THE 2 2 = L—3 3 v LB SR
Lz (M 1), TOREYaA b, N—, NRLeEAE
Fel, EmEEOLAIFIeEEOYa AN, 2FHED
N— (BRa— FAICRS I T A L 723 —23 1 7 2403)
ERRVTHERR, FERHPRGRE OB EIILIFEHEDOY a A
Vb, 1HEEON— (HLAA vF, BFRa— KEIIRH
TN T &N LIz R—2% 1 7 ) LRV TR 5 2
ERELTWD EEZT,

2.2 SREEDHICKDZEHME (1 @A) 3 WotiER
BaEHFALYa A N3, N~ 18 (HLAA vF, &
Ha— FHIZRS T M T2t L7 3—0% 147) Ofi/hE
TNhERELE (K] 2), 0%, #i/hET VEFA UL
THOWGEE T 72 (K3),

D bef B ST
*DEA - MR N —T
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®1.3D ¥YI=lb—vav

2. BWoLERBEIC X oM/ NET L (LEIR)

3. HMNTARY Z— g 4]

2. 3 BRuTERMICLZEAE 2 @EB) 1 [\ H DR
EET NV TRAELTERER, YaA v MO k& & A
NTZAZ DD, K0 RN ELIALRT <, ML T
TENS Mo, VaA v MBROBEEEZITY, 2EA
DOETNEBELZ, (K4) & 52 LED #R{EAHLAD 5
SRETABRELE (K5),



4. 3WILHEMBEIC K DHEINET V(2 [EIH)

5. 3WITHHEIC LD EMRET L
3. JIREZET

3. 1 LEDEREN[EI & % 255t LED 2 & (ROHM #:#,
TE#E 50 L TN 150mA) % 36 F v 7 EFIHEHE L C 50mA EE
MORIFELER 2R L7, BIRE LT, fgAEN 100V, 50Hz
Z i1k L, LINEAR TECHNOLOGY ! 2 #i & it I LT3092
TEBERE L7z, TROERE 4 #h0 LED EER (— AEL
TEER 40W FHY) ZWEA L, I /N—% 39 L7=#%IZ LED F v
ToRmBE (R, BREROTIRELRE L CRIEREKR &
PRREETAM L 72 (3R 1), = DFE R, EH 150mA @ LED (2 50mA
WEL-EROSTN, £ 50mA @ LED X v & ifilRd LED
BERITEVME L A0 D 2 b oTz, £ 2 TER 150mA
LED % 72 s FEFEAR 9 B A& W 1454E L C 50mA il S,
LED StIHROEHRET A EER L= (K 6),

# 1 LED OiRE F5 & BREOWER SR

B LS R paES

[°C] [1x] [%]

ROHM £1-# 4% 50mA 11 630 68
LED 3A/E AR

(50mAs@sE) | EHE 150mA 12 720 68

A #+54 LED BBk 33 746 58

B #44 LED FEEk 23 944 59

C #-%4 LED FRER 24 618 53

D #h# LED #EER 23 820 73

* NJJEEPRD F1301%, YOKOGAWA #1484 WT-1600 % VN CHIE L7z,

[X16. LED KR (S KET V)
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4. EHRHE

HLABDOT 7 VLT LED BIEZRDIAATE SRV E 1L
RUEL, 4 #1% LED Z2HDIAE T T 7 UM TREVE
BUYEZITV 1 2=y NOERKRAIEZ AL T,

FEIZ LED SRV EEET S &, KAMAE SRS K
S U, BaREMERIZEREID AL, EHO T L AER
EREZNWEZICHEL WD Z EXbh o7z, HEIZ LED
SRANVERET S E, SEOLED RIETIEARRZ LT (1K
LT &) Thololew, FEWENLETHL Z Enbh
o7z, MIEIZ LED 7SV ERLET 5 & LA HRAIC K - CTE
SOESRNEPY, BRFEE LCREAVWTEREEN
2EBEZOND, T UEEICE L & & EEE, Al
Ko TEARBEZT VT RN AEEND 20, R0 FHREIT S
WLEZ D, JEMICLED SRRV ERET D &, HTAEM
PERIZEBWTIE, WEBSIEo &y L& BNy, F
FSIBRHRTRRTEDL EEZD (M),

FEWRFAMEAZE LT LED 7SRV ORLE THix 7o 8 Y m—
Ta v OROEENRIRETH D Z LR’ ol

7. EHRET I
5 F&EH

RSP Z R T D Y g — 7 — A%, FRRIESCUSMNT
WO EZ AR S D2 EIXARETH-TH, v a—r—
ZBEEDY A R ELFTH LT L o7, FIEBRY
BB R D0, ROEERERO—DOTHLIHIIL—
BRICIIEE SN TV ER S S ICoEHE T2 2 i
HRnbolz, LnL, KRR TITo7y g — 7 — A3k
DY a——ALE N, J oI ROTLF VTN
A= —ADTHYALTHY, HapR)zZ— 30
AN CEEEEE 72D, SBIT/ v 7 XU U BATREIZZR
AUE, ko X P ERBICHETE, FHLERLES 2T
ED, FIFHOIENRENRD & Z ENHIFTE 5,

S HICMIAIZONT S, SERAXLVOERAICED, NV
T g VENREOHBN IR D LB XD,

FERCET TIE, L0 EMOLED SR /LE, L Bl
VaAy MNEROBMBEPLETHD EBEZ LD, RAfELE
HUCEMMERFRETH D Z ENRbhoTz,

(PRt 2345 A 19 H32fF, PRk 2347 B 22 HFsft)
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Application to electric material of Rapid Prototyping

Manabu Oomori* 2’ |

Seiji Koganei* '),
F—0— K RP, MO X, HFHE
Keywords : Rapid Prototyping, Electroless plating, Electric material

1. [XL®IZ

RP ik, SEFRIECHLT 1 AR e & DT 55 B
WEME 720 ER L TWAHD, K72 RP Bl ORE 2 1EH
LSRN OEE L EEN TN D,

L7z RP L, 727 VI LVREHEZ A & L7k
MTREMTCELHEMAH Y, MTEE, FHEEMER
RN T ENFEME LTk D, £2C, HEk
MEE LCoISHBIE LT, FEREBEZFIATE
B A~DIGHERES Z LT Lz, L LAERSETFMEE L
TOFMICIE, ERMOBEDLEART RO, HEELF
WoXFHAIC LY RP EMMICHVEREEZEHRIE D0
S XHIROFRERLETH D, 6-C, RPEME Do XH;
&S SEIFEIROBZRICE Y, RP EIROBEFESY
H~OISANFEEE 220, RP O Ky & &G BT
HETEHLOTH D,

2. RP EM DFERM

2.1 EKEM AL RP EA L R DBIEIL, 3
A DEEIEREALTL T 7 U VARG (LLUF RP E4) TH Y =
DOYMEREFR 1ITRT, EXFMELIET 7201, 7 A b
E— 2 (25X 25X 1mm) Z{E#LL7-,

BRFMEIL RP EMICERGERNEND Z L2 MEL, B
RETOLIRICH LY 52 2EEFEFR ¢ (=e—jev) &
FHEELand (=¢”/¢) OREEIT-T=,

2 BEWEICRT D et & tand OPEMTH D, 728,
2 LD, EFRIEEER TE < flibih T
WHFEEERME (B 7 AR ER) OBEES AL
Teo TOFER, RPEMOFFERIIAN 3 (at1GHz) T, FHE
BHIT#90.02 (at 1IGHz) DOEXHFEETH - 72,

LMo T, IGHZ LFTOHZRGIX, I AZKRF v
T B ZERZEOHERENERTE D Bbh s,

“ 1 AT
*2) T - RS =7
*9) Rt/ L—>

Takashi Hasegawa

*1)

Tadashi Doi*?’ , Kaori Urasaki* *’

2. 2 EEREME  RPEMIZOWT, BE (—20~70C)
W2t D ERFFEDZE(LEZBIZE LTz, R 35 RP M O
FECH D, KIRMTIEFBEERIN/NILA2Y, @SRATE
REL epMAZRL, FEEITHN 3%DOELETHY,
ERAF T OGS TR EREZ RO E PR T,
B2, 50CLALIC72 5 & RP FEEA OIS AL 28 7 &
W, BROEBLMDOVFERERPRELSELT LD EE
ZHLID,

BB, HEOFEDIZH T ATREF I ERIZONWT S, —
20C~70CE COMRBERMELNE LTz, FORER, FHER
DOEALRIE, HT7 AR VER TR 20%TH Y, RP I
I OFEEME L D BIREDOREAZITH Z L ARIAET
=7,

# 1. RP ZEM otk
H H HNL ARG fii &
SlIED R Mpa 60. 3
il B SR Mpa 1718
JNEE 7= DA i C 48. 4 at0. 45Mpa
H T AR E C 48.7
Wk % 1.53 at24Hr
# 2. RP EMOFHBEFRME (at23°C/60%rh)
. RP JEHT FHEARE
e GIE T 9xe %I
’ I tan § I tan §
10 3.2 0. 02 4.2 0.015
30 3.2 0. 024 4.2 0.012
50 3.1 0. 022 4.1 0.011
100 3.1 0.023 4.1 0.012
300 3.0 0.023 4.1 0.011
500 3.0 0. 022 4.0 0.01
700 3.0 0. 02 4.0 0.013
1000 3.0 0. 02 4.0 0.010
3. RPEHM®DD - ETWNEBEHDIRE
3. 1 RP EMOMmK, TERME WERME RP B D8

o T AR, mAMEIZ ST Y o MERR
HORSHIERE B 5 1E (JISC648l) A BEITHGEEAIT-
7=
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R P 3 ORI

JAPH R

JE

JE

-20°C -10°C 0°C 10°C

20°C

30°C 40°C 50°C 60°C 70°C

MHz ¢’ | tano ¢’ | tano ¢’ | tano ¢ | tand e’

tan §

¢’ | tand ¢’ | tand ¢’ | tand ¢’ | tand ¢’ | tand

10 | 2.8 1 0.013 | 2.9 ] 0.033 | 3.0 ] 0.023 | 3.1 ] 0.029 | 3.2

0. 034

3.2 10.031 | 3.3 ] 0.034 | 3.5 | 0.050 | 3.8 ] 0.035 | 4.0 | 0.052

30 12.810.025 2.9 0.027 | 3.0 | 0.027 | 3.0 ] 0.024 | 3.0

0.03

3.210.026 | 3.3 ] 0.027 | 3.4 | 0.033 | 3.7 ] 0.034 | 3.8 | 0.036

50 1 2.810.022 | 2.8 0.020 | 2.9 0.022 ] 3.0 0.022 | 3.0

0. 025

3.110.026 | 3.2 ] 0.027 | 3.4 | 0.029 | 3.6 | 0.029 | 3.8 | 0.031

100 | 2.8 | 0.010 | 2.8 ] 0.016 | 2.9 | 0.017 | 3.0 0.02 | 3.0

0.02

3.110.022 | 3.2 ] 0.027 | 3.4 | 0.031 | 3.6 | 0.038 | 3.8 | 0.049

300 [ 2.8 | 0.011 | 2.8 | 0.015 ) 2.9 ] 0.018 | 3.0 | 0.021 | 3.0

0. 024

3.110.026 | 3.1 ] 0.033 | 3.3 | 0.041 | 3.4 ] 0.053 | 3.5 | 0.064

500 | 2.8 0.02 ] 2.8 0.02 ] 2.8 ]0.021 | 2.9 | 0.024 | 2.9

0. 027

3.010.029 | 3.1 ] 0.034 | 3.2 | 0.041 | 3.3 ] 0.046 | 3.4 | 0.052

700 | 2.7 | 0.078 | 2.8 | 0.005 | 2.8 | 0.011 | 2.9 | 0.015 | 2.9

0.018

3.0]0.023]13.0]0.029 | 3.2 0.036 | 3.2 | 0.043 | 3.4 | 0.053

1000 | 2.8 | 0.005 | 2.8 | 0.006 | 2.8 0.01 | 2.9 ] 0.012 | 2.9

0.015

2.910.018 1 3.0 | 0.022 | 3.1 | 0.028 | 3.2 | 0.035 | 3.3 | 0.041

3011 RAKE  WhREICHYSTEH0OT, RP I
1.53%CTH D, LEOH T AR VIR TIT0.1% TH Y
RP M OEIXE DY, o S MBEIE~ORIER IR
MTRNWZ ENBRIENRWEE XD,

3.1, 2 TESZMRER FTAFE—2 (25X25X1mm)
Z WKL T U U AKERHE (40°C) 1T 3 Srigiitkls, &
B, Bhiz oMo BRBLOT VXL~ A s
2a—=FIC LV, FORER, BLoZEM, Bk
PRz TN hoTz, M1 T VHF LV~ A7 a0 Aa—
T XL DEREEEZRT, RN AW B ST
DEIIFE RS TERRENEITR ENR Do T2, Z DR
B, RP EEMICIE, 7B VKRR T 2iERH 5 Z &
N oT,

3.1, 3 THEEMRER o WP IR CHET 50
WOT A )P EREL, 7 A M —2 %/ 50mL
L (FR) T2 aRERIMOE{LE B E T V2 L~
Ar7aAa—FICXVHFR, K2 LTV F NV~ 7 1R
a—JHBERT, BETIIREREB IR AT, TV
HN=wA 7 aAa—TFOEBETHMANIMIEH D BRER
ELTEBIIR LN TN H D Z L 2R TE T,
3.2 B|EENi Hho=mE® R U727 A hE—RIZ
MEBEME NI D> IR AT o7, —HOMHE TR Tk
BAGTRIEIERCHLF Y XV XA MNEEZHWDLZ L&
L, =Ty F U ZHRICOWTRF LT,

RP MBI T 2L Z R T2 &b, =y F
7% J0COERRIZ T T2 T2, Do XBIIRE I NN LT
BEUEDIZE y F o 7ZERM 2 2k ¥z, LaL,
DoX AT ORBITIZEL RN -T2, BT E 7 v X
felzZ8 2, 40°CCIRIBRMI A28 2 THRGE L 7o, RERITNE
Ry F U RSS2 EIXTERNoT2T20, KEED
65~70°C CALERZ ATV FARGFE L7, RP FEpf 2RI DA RA K
FICEBLIZDOT, =y F U 7RIS LRk L,
R A 3 IR T,

I aLBEFER L2 o T %O RP M OEEMD
B % T AL —TITWVEBEOMERN TE 7=, F72, RPEM
REOENRE (= 7 V) OREROTZDEIE X Mokl
TNz, BE L T= it &tz o TEE
DIELINTNDHEEZXLND, o X MEHEMFITEKIZ
BERFRH], VRIRE SR TR ORHIZ S 2 3L T X 7z,
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X 3. o XA

4. FEDH

(1) RP JEATIE 1GHz LA T2 HIEH 7 AR & VIR L 1FIE
FIZOMRENEBLCX D R[REMENR H 208, AT 40°CLLT
DERWZ EBRRAETE 7,

(2) RP FEM D8 > X IZEBIT DIHEMIEN D D Z & HRGE
T&7,

(3) VIR BRI, WIRIREE D SIS O A L & 5 23
AR Ni D> & DB IENHSI TE -,

(Fr 2345 H 20 B3eAs, PRk 23456 A 21 H3AT)

X ik

(1) BHIE : TREAF & < oD Echid > T FERE A, FHF0
L AT A, pp. 102-103 (2008)
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Development of protective wear that can be promptly undressed

Takashi Kato* !’ ,
Taro Matsumoto
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Design of dependable data logger for inline production
management

Kazumi Sakamaki, Yasuaki Kaneda, Yasuharu Irizuki (HSEESZRT),
Masanobu Yamazaki, Kazuhiko Horigome (KT#/EfT), Hideo Nakamura,
Masaya Ohta, Hiroshi Mochizuki (HX)

4th Asia-Pacific International Symposium on Advanced Relaiability
and Maintenance Modeling (2010)

The importance of inline production management data has been
noted in product manufacturing. Although effective automatic
collection of inline production management data can be easily
realized in industrial fields, the collection method involves the
risk of data falsification. Therefore, we have been developing a
dependable data logger for inline production management. Here
we report the design of and a strategy for realizing a dependable
data logger that satisfies requirements such as integrity of inline
production management data, security against data leakage,
and tamper resistance so that the data cannot be intentionally

rewritten by manufacturers.

PSLILIC & 2 ZHE DB ERE DR

MR, WIIET, MkE=, KEWE RN, HREEH
SEx NEIT (BRTE), ZHEA (REFEREK), ARHEE (HARK
BT Y= 7 v W)

SE460E 0 AR B R IRSTIIZE ek S BH s/ FH s (2010)

10FE O A ZH OB IRGHIC & 2 PSLE LD FihEE, #EKE
24k, PSLEGI A HMGEL, BEOHEDHBIZ OV TR L7
NESEH U E LN OFREY (K1) 7=/ — V&) 12X pHEkd
RL7z

L2714 2#AWE7E N7V TE RBBRED A7 LORSE
(2D1) —BXBRERMOMEHRE—
AR S (FREEFRCHT), /RFEAD G 3E), el (e
B, TIOEME, IR G

P22 FEREMNERIF S FATKS (2010)

PHRERIZBIT 2ENEBRFOT L T LTE R (AA) BEIZ

RS ST PSR 2 v & —WFge s, 865, 2011 4

RZWPEAAE ST, KA L L CREHMEZ BB T 2 EE %,
—J, TI/BMOMETHLL-YATA4 Y IET VT FERTHRY
BT 5720, [P 7T LVTE FOBREICENTH S EEZ
bNb,

ZZT, REfRETIR, AP TENTVTe FiRREHME L
L-2 274 ¥ & 7zi s ER O RIS R IO W T L7z,

LY AFA 2RV ETE NTPILTERBREY AT LORR
(202) —EABREFHTOMERFE—

IRBRIE SR (BREEBCHE), /NRIERD e sE), WiEls GirzEwm
B, BsEmi, MR ORK)

P22 EENERES TR (2010)
FEEBICBTAENBATOTE T VT R (AA) BEE,
RIZWAEDS R ST MR E L CHREMEE BB T 2 EEA %\,
ZZTC, AWETIE, LV ATA VBBV ERTOAA TR
T HEABE VAT LA L-OTHRET %,

PTR-MS % R\ /= Sl 22 SUE 1% O 1AL T
ABE S (BRI, BOEME, /CEEF, MIRFEE GRKR),
M (WIH L34, M (BEEIR)
FR22MFEEENESIF S TR S (2010)

ARFZE T, R OVOCs THFIZHIE TE 2B FRE)X
IS &R (PTR—MS) % FV T, F2BR A TiOx/ s fil i 22 &3
FHRICE DT N7V TFTe FBX W a-E A » O5MH L 2R E
DER MR L2225 E LT,

SHRREHRESEST 7 « ANOERMERLADATRR
A (HBEEHEWE), FFIOEME, /CEmT, MTEERE GRR)
TR E NSRS SRS (2010)

AR, Yo INTADRADD - 2 BHEHE R 714 A
WoOEEEAERILE (VOC) 2HEL, ¥ v 7y AREDE
WAEIE L7 FAHMEHRICEINT, ¥y 7y ARIE % R
FTL72ODFFEIIOVTIRERTo 70

FRRBICH T 2HFREEGMOF Y L BILRISIC K DR FER
RE S (RRESAR), G, WOEmE, WREE GRK),
AR, ikEEEL (BRI
PR LR NBIRE R EMTR% (2010)

AHFFEIL, MFICEREHS T, TAURVEBMOLELET VT
FEZ 7 VAR HEFSE 8T, BRILISIZE > TELZ 2
RARA- ORAET 2 LKL, TORREEF2HREL

ERNOREEBMELSOFHY CBIXFIVEOKHE

AR (GRERHE), MEEES GERDD, TFOEmE, Wik
(GRK)

FR22FEENESIF S FRS (2010)

REFFETIE, BB BAEHY » RICEWIEEE ORI R A
WHESEDOHFG W SIS T B72012, —HRICTHIR STV B KM=
B, MAEES SIS NS B v RILEWOBHE 2 HE L,
ZORERIZDNWTEEL 2,

— 166 —



TANRE TV EEETRIEREREE (CEY 2 %5
SUBERESE, €HERE, AW HESND, KEES& (HX),
s IE'E, JREERIE (r —7 —8YFAT), LHE, TER (AR
BTHEREEEE TAXVFTVvaryEa—F71 v 7S
(2010)

TANRY T TN A EEREREREE BT S, HHEAMN,
Ty OREN, kX2 TFADT XTI F IOV TIET
bo MLEAMIZOVTA ML=V NOBZRATERT L &
R, T ORERIIBVWTE TSI DI T—) Y TEITWA b
L=V ET A28, Z2LTC, £F 2 F4ICBV TS
ATV, P OBRREATET D, COL) REEETHI &
THEEHEREMEEOEG LML T 5,

704 bTFHA DD DFHEICK BEEVFRIEDORET

e RS (BREESIHT) , IB AR (RESEHUT R R, M HHE (1
MR, RILAsGL CREIER)

FHAEBHREYS FLEY AT AL YT L= a Y EEES
(SI2010) (2010)

TUF s b THA B TEENRE, MRS omE, 72
HIRFEN 2 VB E OB O A TR, PRI X 2BIEREICS
JAMART EQBEETH D, RIFZETIE, FRICKVEBREENS
OB IIF LR T S e BB LR LTI L2 HMEL
T, FER L o Wl ES X TUMRIC L 2R B IF Y I 2L —
T a VICEDWTTFRIC L 2 WEBIEDRIT 24T o KFERTI,
B - T OO L7270 NI AT - VAT AIZDOW LA
L, BN XY ESHHMRIZOWTHRR S,

BEMNANEER S LIV OFE Y HER
BHEE, A4 RIES GRESND, ML 5 —), KL
He (HARHESFTRHRERT), AFRIEA, BB (RRIEEETT),
M EHEER (HR SR L), AFHIERER, INHER
W), AN%EE OoHABLG G HED)

WERFER SUSH - B FHIE RS (2011)

NICO-CHe i H LV 2 T, ENOREFHIESEEZ 2B\ T
FERIEERAT T DNz FFRIEERII NV B & UPtPAERER % 1] 2%
L. PAREFSE— M58 s I AR HBIRIR AL /A ASTE I & v T
fibhizze #ikE LT200mKUNT—EH L, Ntz w7y
BRI BT T RURBE AT T & 5 2 L AERE S 7z

¥ v 7IWVRBICK BIERE A N> b RIIORTR
R R CHREERRT)
LB RS AT 4xER £ (2011)

FEEMIA <> PARFIZ RS 236, IEHERORMEE) TIER
15 ThDo RIFFETIEY ¥ 7IWVEBE HWCRII AR T 5 ik
wiRFE L, NENZIFRMHE TS 5 * 2 —M#E, read/writefiE
=7 4 OB E IR,

BEE_— vy EILL2EEROBEKE Y —IVFHRICRIEFT
o ERERSECICEREOZE
TR EOR, REPRE], BB (BRERHT), ik GRRRIR)

Bulletin of TIRI, No.6, 2011

SE61 0 H AAM A5 K4 (2011)

MoEERILz HIWE LT, MOFHIZOHo XL, Do XA
—BREOBEERLHATR, o I HELREERHEEIC L EEK
ERMELTz. £ LC, ZOEREW S — IV FRIEREZME L7HR, &
ERBEHEETERBICT A2 LT, Y=V FEIERAIL, oD o
SR IED —JEHHE 3§ A RS O EREE R L7z,

VT 2ERWER Y M7= OEEHEMERIE
WHA, AR, (NS GRESRD, #rfses, 4 s (2
TR
ETIMHALEE S &ERE (2011)

LV F-IZHOE kYT — FOBEHE % HIH
L, BEHISTIEL-E Yy ZOBRRETFEEELEL, 20
FHEOFA K OG- A - FERIZOWTOMERIEEEITo 720

ERBEMITT H2LEBES S ERBRFEDOKRE

WA, BAESE, /NESAET (HREEHET)

HARZMRE S B A ) FEIMERS $158LEE RS
(2011)

LRI X B 0% B0 % FHM 3 5 720 O JISHAE (JIS
L 0855) 122w, HAZEMRM SIS 5 HHEIMEHRITW
IEEDRE 21T o 720 PR EE LT, EEmIYE R NA
EAET A BT T 2B, 717 — M3t 2 iRk
fiRARE L THWLHEERRS L,

i

HHEEOZICER U A REFT AR ERORBRIIRE
W&, HhHEE— ERESHT)

HAEEY S 20114FEEFMERES (2011)

SRS OZEALICRE D AR R ORREE 2 MEE L, AR AT
WCAELBEMHTOFEA T4 2 MET S 2 ET, ABHIR
AT 5T ANF—DERIITRT AT,

EHARE - BB EZAVEAREFEREES S S XAYHEREER
DEI%

RRIFHET, /RS GREEFNE), $# o MLIEE, MIAS—, #Afs,
AR (1) 8=~ &)

TFR2EREAT S SEKSE (2011)

KREFEE G T T X< 5EHI240. 68MHz, HI11kW O &
WEBEZHZ L7z AEOMBIGIETIL, BHRMIET CHONE
N &ATET 545 E g, 787 — MOSFET% HHw/7 vy v - 7
Wigs, BHERSNSBR SN TV D, RETIE, EENEENR
DOBI%E, MR R L THET %,

LEDEAREDRAERICET 5 —EE
frfle—, ALt BRE—, = EAIE ERESN)
FH2BEERFS  ZEKE (2011)

BIAERIETHH, LEDOHEMAOEROBE LA T
DD b, Lo L, LEDIWIEGE T 2 HHIE— M RETH
5720, ZEMOMTRICAA v FO0n/0Offic & 5 AEBIRFELH
BT BRI D B S NI IIBH A TIEH B0 HEAN S Z &

— 167 —



bdHNMOBEMIIEE L LRk Vo ARTIE, LEDEEE —
RE7IEBAERE L 2B ORAERZ BT 5 &, DRIF72ARE
WL 720 ZO#RIZE D), LEDEUE OREHEHS L RH
LEDHHIZ B O ) HF 12 L 2 RAEIRIIK T DT 2 LEDDH 5o

B> E L /NI T E ZOBEROERFML

LHRE, AT ER, BHEBRE GRESND, ik ORI
PR2FEERSY S EKE (2011)

AV TER L, FORMIEEMR= v r Lo X CHENE
5., 200 700 TR S HICPWKRT 2 2 & TH -2 EER
RS L7z ORI BEERICOWTHT L.

CSVicBW3aX MEROD—F %

GSHRE, AHERW, JCsHFEE ERWD, WFIEE, J85EM
iz (r—7— 84

PRE2IEELA S AERE (2011)

STAEREER T, MHEND Y AT LADEBEILEZ RS 5720
IZary¥a—g ) F—=2ary (CSV) dMMrbhTna A, Zo—
FHTCSVIZDD5 IR MPMEL o TWD, 22T, KT
FPGAZHWVCY AT A% EET L2 LT, V7 by =T ORA%E
ZRABICED, CSVIZhP 5T A b EEET 5.

1) 2 ZREERARI D BE SR B E 34 FE OO 3T
BRI S CRRFESRAT), VA ORI, MATHEsL, Brrisemi,
WR=EE R, izal (REEK)

bF A% HT64E4 (2011)

KIF7ETlE, AR Y RILAEWORTHOEBRANICER L, ks
Hril&Rzya) y A7 7 —YlEEEAY, S5y AT
LIk bEREERAR TOREIIONT, BRI,

Photo-Fenton Rt % AW A-ZRESR T O ADEFE
BRI BB, FIERAT RITK), FHE3EE, M
ph, BT, BPOSEME, WNREEHE ORKR), WIFERL (BER)
LFTH4 HT64E4 (2011)

RIFFEIL, IR LR o —FE & L Ok, HIEF OGRS ICH
5 1S photo-Fenton Ut & 5AH 125 L, S OVOCs B
ETOERAERFET S L v kA2 TORRIIONT, KL,

FRBEEAVETF b7 22 FORBICK 2 FREREFTEED
%

AR S (HREEFRT) , TR 955, MR ML, /OB ST, B IS M E
MIREERE ORAK), igEsl (BgER), MHEAAF (RIK)

L TaEs 7644 (2011)

REFZETIX 7 4 b7 = v b UG L BEEBLEM IS L, 22
K oEREAERILEY (VOCs) Dbt Hi L 3 % Fklze
RIEEEORIE LT o720 TORRITOVTHEK L,

FTIWNRCBEDOFJV CBIERISICE 3 R FER (RFEFR(IEEY
PRTFERICRITTHEDER)
AR (RREERRT), sk, BOsEmE, MR =i GRX),

RS PSR 2 v & —WFge Y S 65, 2011 4

IR, LR, (A

L TE% #6443 (2011)

Aigeid, EBEOZNEELEE L, HEOVOCH I L7z
EDBALIIS - RiFHERA = ALV THLNIT A L% H
L, ZOMRIZOVTIEEL

JIVEBZy TS EREICELETHRPIHELETMYNESR
120 6 K VBER BT

HIGEHEE REEERT), RRFEH, WA (BIRERK), BH
EE (ZEYR)

SB123M KM FAMH 2 F#E AL (2010)

R FZOHAMFN KIS T 5720, FTBERVLHMERD= v 7
VDo ER(TY M) ORBE LT ZVBERVZ=y F Lo -
& (FZUBRE) ORBICEIIL, $TIC—BTEALILTY
be —7, HEHSIIBWTIE, o XENOEBAMY ORAD
AR L OISR RUITT 2 AR E SN, B Rt
ThiiTnid, 2T, KifETIE, BRAFNECLLZA Y —F
SRR, ISHMEERTY, Ty MEE 7 T VBB OSBAMIC
L BHBOFENIIOVTHE L7z, ZOME, 7TV EEFIZBNT
FEEAKIDS= v 7 VBN AT TEIRD TR\ &%
o7,

HfD>EDIOLT Y —THEMALR RERK (BB 5 ERERET
AR E, RILAE A EREESERT)
123 E MBS WHE RS (2010)

70 A — MIFEHD o ZTM A - itk % 53 2 bR
e LTI Hn o Twizgs, AMiliz a2 05—d oA E) g H ]
ORRERoT720, 70 s 7)) —ALEEROBSEDKD H I Tn
bo RHIFETIE, 7 ULBIBOREL 22 BB EEIEOWRELIT
W, NF Y VB R B R RICT AR RS S BRI L
AR EATER S N D IOV TH LI L. F72, 8674
HitEEm Ex HIE L, LB BT 2 #{LHIOMEHRICE B
L, M %iTo7z, $ELRIE LCEMA VR VBEEZH, 358
F I &k o TR L 7o — DAL B B 0 R R 2 4T o 72 &
A, BNKUBOBEREDE N X o TR A 5 2 & A5
BEN, FTL7ZVBOMENL L bENZ LRG0 o7z,

BEEZHOLEADEERET I

W EAL, AT (BRI, AR (WEW{LIITZE),
TS CPEHA LB, B — OREK), KA, (ff
BR)

558 [0l 5 T 324 B R A i 4 (2011)

eHIRE TS 2 b D SR OWBFEBIZDOWT, HEROAWBE I Z
BT F R OFERET VIR LT, Fb—Fu—L %
FNETCIC L2 BTV EIRET B0 RHCIE, SRR Ok T2
W, FEERE & IR O R ATV, FRE L BTV OFMMEE R T,

EFETO-TIVISITAIEBTINIZTLBEREANDET /K
F7 LA DER
MR Y b, B GRERD, ZHER, —IH5 S,

— 168 —



AEZ (RK)
S558IA1G W B4 B AR A aff 2 (2011)

AEER LR L 27 VI =y 2l z EE T a—7) V7S5
TAFECE > THILL > /288 — U 2R L7281, TIVI=T A
AL Z 7 3 V&R A 2 L TEF TR F 88— kic—
WICEH S5 Z LRI Lize F /788 — oAb a8 & F 7 kit
VL Z ETHRTNA ANDIGHPIRFTE %,

TIVI =) LAGREREEICK 3 SERSIGeEEN/ER
HATEL (ERRERT), RIBIEVE, BEATHETS CRER)
5581t FH W A% B A A 3 43 (2011)

AV R % F5 D % & W SiGe# oK Bih 0 B % % H 15
T 72, AVIE & E SiGefd g A 5AIC (Aluminum-Induced
Crystallization) %% > CEAEMSIGeME 2 /5 L T\ 5, AlGe
IR 1Z420CTH L 720, ZORBELTIZL D 7 = — VAL
2ELWA, 10HD ORI 2 295 2 72 0BENTE LV,
FOWED BT EV450T 2BV T10 ~ 200 F2 TAICR fEFE T
EloZehs, SENILHIRZZ450CICHEL, AlLSiGeDRIE
BRI AT T B & ME L 72o EDXIC & 2RI OFEH2 S,
SiGeATAICHEZ & W #E &AL 51213, HOBAZBEANETE L, SiGelst
JHL ) SECAIESLETH L VAL E 2572,

TO—HEMICE BTV I =) LBBBRIERIER & AIEEDKRE
WL, AT GERERT)
AL RS FIVEFHS (2011)

BEERMICEORL LTIV I =y AESRICHBREE LI % 17
Vv, REES ORG24 ORBEER Lz, Tho ORERMO
HEHZIOWT, Fa— BT EATV, RS TG R & B
JE S %M S 2 T D TRET L 22t R 2 i L7z,

BRT T FIVEEICE T DEMCHFSNADHE
AINE R, BREEEE, R, AR (RREERD)
011FEEFHRGREY S BEKRE (2011)

I & LTV B GHzi OEMCKE 3 a0 92 774 & EMCx 3¢
WY TFNA YT )T 4 (S IH 2 BEBEERILBT 552,
EMCHHERiE~ A 7 0 A MY v THBIZFEEL, SISTA2-4%
A V=% AEOFNPB L OSIOFEM % 1T 720 F 72, BWHEAR Y
Salb—FEHEYI2L—FEERL, EMCXEIRMmE~A 7
QAN 754 O/ FEVEY I 2L—Tar L, Eilflislt
BRE L 720

BEM A EBREBASSI 1T I v L JTPCRHBRAEL/INY N
B%

MEIFREE, /PRl CGBREESNE), BRENIR, TraE GED
HARY 2 E664E R K4s (2011)

JE A% 22 FEBR T & N7 AL T O FRBF % =Rttt LR
AF 2 N=TRZ Do T TRZIAERRTIE, ERRTICLD
L7V AWM TR S NG HERIANETH I, &
BoSVAEZ QA N—2, BT FNA YT T T 4 OBEEE
AR TIER E N T UL 5 2V, KHERETIE, BEEESE%

Bulletin of TIRI, No.6, 2011
DOFEr & EEEEHMERG B L CREREZ AT .

REAVE100%/5 1 F ¥ AR B K OBRFAFDRFE
AT (HREESIT)

HERANHARAM S E40IAM OILEM TS Y VR 4
(2010)

WOBIET AL LT, LEMBTH - 7282 THEME L LT
B2BEITEILNDHD, BORDPLBM L IBETH SHIH]
13, DENOBEREENE, HMERE, REOLEIRE VRAD
MET, TEMEE L TOBERIIRIT L HPH o7z, £ THE
THEMBET B2, MEOEBOREVHEE, mENLELLZ
BHEEOEHNMENEZ L ZEDPVLETHL, TORALELT, b
THNHOEN TR WEILEZ X ) BOBERIRIGT 5 & & b IZETT
b3 BHEZISH LT, 100% /351 A~ 2 D EIEH L & 5RO B
FEATHTCNEE WS L7

BERICETDE - &HHEOVERERIN
M ETE (FREHT)
FESERN AT BE T n b 2HE S18RI%E TS F4A
(2010)

EPRBERT LD ML U 7R B ~ BRI (94500 ~ 4000
D O LEWIZOWTREG T 2T o iRk 2 TE B 725500
DRTWIRIZLTEERL, BEMEHE, sruxvwrsarild
Mo, BEORED FM L FRAME, FBEHITEER - FTIR -
Py-GC/MSH T & RIS 5 Z & C, ARIMEILA <=7 b IVGHT T3]
O LIS WRIRT A7 7V b Td o> THPy-GC/MSIZ & 0 ¥k %
WiEd 5 LD RETH B L L7z,

H>

A2 ) BT, hgmE A

MAFEFE (FREBHT)

BT7ATI— TRICFFO~ALeHE LG~ X=Y v r7a-2X
(2010)

AEEEEZHE LZWRRE)NT A T H 73— ORHEED
=2, MET7H7I—1 - [BIIHFHFL~MBEELT~]1] O
& LTIKERERZAT o 70 BMOBGET R ) O, sk
29 B X R TR, BRIV 5B EASEIZOWT
WY HUF7ze E72, A TIEL BB ) OFARRLE, B4 7Nk
Lo TEL NG ZEM L, HISMhTd 52T, BICH
THHMEROTY 5 ) &) EMH L7

AROLILERE

M5 (FBESNT)

WEREVNTATATI— [BOBDNEED] 7T ENVAT—A
(2010)

HEHEY B L L7Z2WRKRFE)NT 4 Th 73— ORH#ED
—OTH D [FEOBHZEL | OESHH O & L CIKERR %
Tolze BBEOSBABED A H =X L%, OY KU TORED—
HERE, HAREAOBHEEMOERICOWTHER L2, F /2
OWT, ZfL7-@Re, WIFRETIE L -E N CBE I N-§
BRNCEICN T 5 )l e L.

— 169 —



TR A SR ~EEHH RO TR~
R (HRRESIT)
HTFRIEWHERERELSE [FfmRVbToORR] ¥
RT 7 4 (2010

A VAR T Y LI, G T ST A B AR 0S4 AL S DI AR R
HTOR] (£HH22102 ~ 11.7) BIRICE S 2w, FERNC A S
N7z DTH B0 FHHNEILFIS000FEFT OB e Y L8 (RIK7T
27 7)) PERD &) DILFEDHT ORMRMEIIONT, — iR
W23 3 EFLL 720

REBBEOEINRSL LB

EREE (HRRESI)

FR204E BEMLI Y 2 REFBEB A SEHEE 70 7 4 [ 7a—Nn
% AL BB R O FERBIE L | AR R FBEGPY ¥ R A
(2011)

BEHS R WERNPL 0o 72720, BIZTOWTOFEE T T b,
BB IEOEIIRGH R D) B 2 22DV CRHAR AT RIS & B0
TR ERG L7ze E72, HILBBEICNT 2 BHOEILEIC DV T
L, BEFEMN 2 V2BV CHlEE L7,

BXAOHEZVHMS
MasEse (HBEEFNT)
BLBd S [RokEk~2Z20 2~ (2011)

EFECH A U 7SR o 4B 2B 2 BHA AT OF
FIZOWTHRE L7ze FRIMUINA RS FVAHTTIEHFI O LIZ < v
KIRT AT 7N EH3& - 7205, Py-GC/MSIZ L Witk Mg+ 5 2
EVURETH B LRz, WHIBE 2 &h SMICANOBEAM IOV T
ERkL7

Japanese lacquer craft and deterioration of the film

MasEe (FBEEFNT)

The exchange of experience in lacquer collection And processing
techniques (2011)

BEBEOENI L 2HLBBR L, Z ORISR RO -
MIEEDRFEOME XTS5 720 TN M F A EHARETRKE SRR S,
WLEHAM &M L7z FARRICE S THITE L 2239 o T %
MBS L, BRICEICANTD 5\Wnadsh HARTOHFAMIZ
DWW L 720

— 170 —



MRER—E KI5 —-5%F%

EEEHETORBEET X7 7V OB
T3R5 CRRRERCNI) , R G IR 78 88 | B BT e (MG X
HASULRRE4y 452711k 4% (2010)

BRI AR, BEMSEEIEE, s u ALy a3, FTIR, Py-GC/
MSHAT 2 FA L C, S L ) b+ Lol sy o
BHEIHHERN DV THE L7zo UL B TF H S 15 FRIMIL
ARG FVGHTIHHBO LIS WRIRT A7 7 )V 8T, EaHT
WKLo THREZFETE 2 LWL DICR 572,

MeVA A BEICLDFAVEL KOH T —{LHEiH

BHEF RN, 1585 (BEraRA » b)), FEsEl (LK)
B523[8 & ¥ 7 AR K OV O BT 0 3654 (2010)
HEZEORREERE L2 Y2 —HAFIYEL FON T —
bR B A A Y BREEIT, A5t T5Z &2 AL, 14

T, M= e A7 —OBBREHSNI L, /2, ¥AYEVFE
HIZSCFR~ — 7 % 4§ 2 3l & B L7z,

yIREBEIC L BD-47 I/ BOER —BHERBRAICHE T T—
HIREF, BIOEZ, AR (EREESNT)
ATRIT AV b — T - BRI RIS E % (2010)

T3/ REAREMOBF AT 2 FEOMEEHWE LT, L
BT I 7RO y HIFHZ X ODART IV BRAERT 2% Et L
T2 KPTL- MY T b7 7 2% y G L72EZA D-FY T M7 7
YWHERT DT ENMERTE I, T, BEMAORTIE, DAED
AERIZIIH S D 2 EAbh o 7z,

Total oxidation of toluene over Co304-CeQO: catalysts
el IE— (FFREFNE), Leny Yuliati, B#fIL, Ee—mk (HK)
TOCAT6/APCATS (2010)

VOC (HEEEAMLEY) J3&BE - 7)) =y FERBEDD
PR s, REPICHI S NS SEERELZTISEI L, RBEICH
EXEY BTz, BRI CHEICZR > T b, Sk >
T DA 70 B CTHER L 72Co0304-CeOz filtfi s, fEske 225 X <
HWHNTW S HEMEEIC T 2E LD, S HI2EN50f
BELEHIE O @SB R E T O EEMET ST, FKkERBEHEOR
BLZFI WE W) ZEERHE L, 202 LT E~ERLT
%9 ZATHHTH %,

BEH Z ADHEMEFRRR

WHET, LIRS EREST)

ESMBALY T I v 7 Athe  BITUSCER TR 2 (2010)
WS T A 2 Z4MED 72O OEET— & 2145720, I

AN S 2 IR ORE, BIRRE OB 0% - K% &2

X720 WEHAmm®D 7 F A TI&, 350C T0hMEL$ % & KL

AR LB AN e o 7o F 72, BERMIGTINC BT DB

T TE/2Z LT, BHRRID S RIS T RS 2 2 L8

WREE %2 1), T ARG OBHHFHURAT I B LORERDE bz,

Bulletin of TIRI, No.6, 2011

HEBLEERTHRE L F—HFX - €53 v 7 AAREOEAHN
REOHMRT—<IC2WVT

ERRESS, BIHEET, AAR—Z2, LT GERESENT)
ESMHAY T I v 7 A4y BATESCERSAA a8 4 (2010)

IR OBIRZEOMS- DD, REDWIFET —~Thb H20, 21
BT T AREAZ AT TIMBDEE] (A A7 T AT ZMEL T
VIR IE AR A 2 ) RH2L, 2205 LA T A OIS TR L BEBLS
(REMEH DT — & PHWARMENT IS LB 7 — 5 OPE) 122 TH
LR L7z

Glass carbon surface modified by the fluorine ion irradiation
SR, PAEL RMUAREE, SR, RAHE FRESRT,
PREE (BERT)
17th International Conference on Ion Beam Modification of
Materials IBMM2010) (2010)

WS OFBEDIGEI G 2L LT, REEMA~DA F >
MRS & 2 SRMSCE O T 2 Bt L7zo BRI 3R FR I D 2 LG A
BOBLIZOWTEE L 12,

EPBERUVIZFIVEDESLICLZNFFBEOTNFIRED
RE

PRI A, 2 GRERN, =A&IE5, SHE, BN (Z
HIHR)

HAA b4 SE4RBIRECH A2 (2010)

NG F Al & RN AR ) T ATV OMIVEYE F S B HA LA
L LT, NFHEr S VO — AT AFVEAY SR LT NFF
WA/ R) 7F L7 A= MIEVE - AT AT VEHERINL
T EROYMEETM % 1T o 720

142783 8T 57 1« —FMICH T DRBEETEDOHE
R, EHET, RS, R, HRERE GREER)
H A3 H b4 Separation Sciences 2010 (2010)

IKFESHT 72 & OB CHE S DO GHTIRKD SN T B, MRS
M OERIZ B CLE R TREOILE, EEI/EETH L, KX
TRAF>rux 7774 — (IC) OBA 4+, BAF VW
ERRIC, A= T T— (AS) B LY=o 7 V5T
BoERE TREOLERE 2175720 $/220F, ASHHKIZT
VEZTREDIAVY I A= a YRGS N0, FOKE
FEIZDOWTHE L7z E5612, 3 v 7 e LTlBHKE Vv To
AT 24T 5 720

Effect of compaction temperature on sinterability of magnesium
and aluminum powder mixtures by warm compaction method
whdE RERDD, it CaR)

The 12th International Confelence on Aluminium Alloys (ICAA12)
(2010)

WEBEEEL, R TR T AR BEET 7200 ER T
OtATHL, LAL, BETEHKEZRMLHEIIO VTN
NRENTW R\, REFFEIL, BB 12 T AW RN OR) R
R L, MgABLRME & SRR EO BRI O W TS L7z,

— 1711 —



Dissimilar metal joining of 2024 and 7075 alloy to titanium
alloys by friction stir welding

FIHEE HRERDD, mE—H K

The 12th International Conference on Aluminium Alloys(ICAA12)
(2010)

BIRESBEMEIOA20248 L ATOEERY, fMF & BLY
Ti-6AIVE 4 & BEEEERA L, #ets LU Law s
BAMS I RIZTHEIIOWTHET Lz, BEFHICIETIALIR SR
HALEY % ELREHEESAERT 525, ZOREGHEEIREE A4k
POtz #IT 2 2 &I128 ), EEEREGHOERSTRTHL L
AURIE STz,

RUATAZT b/ NFHBEEEEORE—EIVO—-XI T
JVEORMzHR—

LT A, 2 EERD, MEIHE, AHEE CZliLIKR)
S50l B 43 F-ETam e (2010)

RIFFE T, N F Tl & AR ) T A 7 v OMEM & Uk
FTHHEBEHIE LT, NFF#HEr S v E— AT AT IV E AR
L7zo ZLC, WNF T/ R ) TA7 ) Vicera— 2L
AT VEE I L 728G RO 2 17 5 720

77 ZAHABTREOBREMICRIFTNROZE
MBEE, BE S (FREEDT
HASHLZES 5594 % (2010)

3ODA=T)=HoI T ARMNEGRRZEAL, FnoKENS
—EImEE E TME L 721k, SinE T L TR LICS 2 5 R
EWE U720 € OfER, 250T F Tl LINEve 17w, A &l
L7 LB SN hrolco TNODOREREY, 7T ABA%
frBad, 250 ETHIB L T O RREMEIZ R D2 W LI L 720

Solvent-free syntheses of supermicroporous silica templated
by short-chain surfactants

FELVEN (HOEERCHE), MEAME=, #EUAMS, 432 (BEERY)
3rd International Congress on Ceramics (2010)

AVR=FZ) IR OWEM & L TRELHFLED S
A3, MHLERD D TN TRE T E 5720, RRN 2 SAHBI T
BFOHI SRV ENHL NI > TE, MILEL T3 A4 XU
Pl S IUEWE - O EALIC £ 0 & RE 2 VOCEN WL A BE D 5
HMfECc& %, LaL, VOCOGTH A XIZHLT L2914 XD
MILEEZETLD2MR R ER L7z ) REGIIEHETDH 5, KT
FTIFRIE LR 7 ABRA A > i CRIEEER O I L VIEEEEA T L
THEVHIEBFIEHL, BHETHVZWEREICZE DBV,
ZNIZEY, INFTEHEHTH -7, 07~ 1.0 nmOEMHEE T
DWW 72 MUFLEE I AT BRI 22 o 720 S OB 2 VOCO BBk 75
ICHW/2E 2 A, MIILEDRHA & &b IRAEREDTREER 121 1 L,
VOCO 5T A4 RN VHIFLEIC B W TR RKOWERE RS 2 &
PO o072,

PSLAIC & 5 RE R ADZ LA
BIMIE . (BREERCHT), By, 1LsIEde (GCHREESMD), #iEE

RS PSR 2 v & —WFge Y S 65, 2011 4

H), &4 I, s (BT A SR A IZERT), AHW R (H
ATy V=7 v )
5510017 £ 5 7 A= A0 55 4% (2010)

AR EEOBE E L COTLER, HRREES I Ey
B, ATV EEY 23BN EC & ) A e IR AL AN BEC AT
PSRV FRED H B HV I A vk A (PSL) BIIMTICETLD
HRIEHE L 2 2500 (FEEIOE) %, S ES ARG ICHE
T HUEND ) ZBECEEN D 5o AWFFETIL, PSLEHIIZE (X
1) ZERL, PSLEEOZALIZHED i LWPSLEIFI T % % B
L7z Z OPSLHBIEEDZ Y1k % S FHERIC & ) FERE L 720

HEHRERICL D YL 1 I FEABARDKRE

HIREF, BOEZ, A= EBESND, A%, HIDEE (8

FIIrERE)

FE53MU AL i (2010)
AFLyBLUTLA I FE2T02N = )VICERL, HHHE
(y M, ETFH, 70 b5 2 BE L, BUE SO L BE L7z,
YL A I FHEOEA LKL T, 2BULOSTRERORY) v~ =8

L7z T2, AFLYETLA I FORALHL 1 OBED,

b B~ — BRI 5 720

B> E LNV TOHURICEL 2 EEROMER
LEPRE, AT SR, BHEBREE GRESRND, iz GRERTR)
FR224E RS IR E S (2010)

WOV T ERBEBRL, BER= 5 VDo XX ) EEEENY,
EHIC, NVTERWTAIEICIYVEERAER L. ZofER
TREZRTEE LI, BREEY -V FEEICOWTHA LR
T —HBRIIBVT, o XOTFEIZODWTOEMMH Y, FOFik
WDV L 720

RREFEEREES T E BV RIRERE O1%E

ANBIV R, EHWTA RERDT), MUK T, THEET, /N
BT (EZEEMEMEETEDN), smEA (NPOEA S R
try—)

HABR#ers  F37HERRS (2010)

FRE 2 ECEROFAIR VI CHIEE 2> TB ) WX %
PRS2 2 EHPEETH Do KRB IIPREMERIZL > THHIN
TWa o, KHEEORKEZNRIBEREOSVREZT) &
BIFHICHE L Ve £ 2T, TRREERRE L PR L, 95O RFR
2 TSRIRE O BALME T & B B DV THE L7z,

X v v TH— R & h - IERIE AFERESFA I X 5 REMOF
BEME

A%, RAREE (BB, MR SRRk - 597
WEHERRZERT), M, KTz, ZHET ErEREk), &
EEH (RoMFEE ), HMH (57 WEHEZERT)

24l H ARRRIR NRHEE 4% (2010)

MR 5E B O B BRI 2212 D\ CUd e D R s s i 598
HOBBHPEET b Fx v THET0E — RIS 28 12D
WOTREI O S AL 2 A L 725 R, e o\ TRETS

— 172 —



B L o TEEHETREDPRELES 5 2 L 2R L7,

BRICEER T/ HFOER

Y PriEf CEREERTT) , BEVes 3, % B, /IMO5 53 (R
HA(L AR BRECE 5821 RIS X BF 7828 & (2010)
BSRIREMER T /A TI2oWT, R & BEELEBE L
B L 72T R ORGSR Z FHIE S %o

EIWVO—XTZAFIVEERWENFT M / BBERJIZFIL
BAEOHE

I A, il (RRRERHE), =AMEW, HHE, W ERAN (2
HIKR)

BT > Y 7'10 (2010)

INF FIRHE/ SRR ) T AT VIS VO — AL AT VEE R
ML 728 RO MM % 1T - 720 SRR ) T2 F V& LTHR
VA Tas s FERY)TFLIY T A= MRV, WEAERY
T DR AR 1B L CRliam L 720

INF T/ RYTFLY IS 2— MEEEROBBTE
ZEHE, FEILAT AN (HBEEECWE), BGMiiEs, HHE, & ERHEAN 2
HILER)

BT > #2710 (2010)

INFFOBEN S ENINF FHHEEZEH LT, R 7FL >
¥ ot—FEOBEELEIT, ITRE mERAREITo 2, B
ARIEIPBSHARIZ A, HITIR S O B2 S N 7zAs, HEMITK
T L7z £D728, NFFHHEIH LT, TIH ) EEZITVER
DOIRFEEAYEEIT) T LICL D, WHLZ2nwd DI T, HEE
DL S 7z,

LEDEEFAT TO &R/
KIS, WA, PREBE, HEE, PRIARE, WEERR
S RMIE, O, ARfE— ERERDE), WEUR, LAz, T
NIk, AEIES (EFHK)
HABE RIS 201042 K% (2010)
HEWI 28 L 72 LEDII O e th 2 48 5 7280, ek B35 L ULED
O & TS SN L BEOEIIET 2 EIREFEZITo 72,
AL Z WK T ALED & BB ORI L o T, HBIZ L B
BEORZ OMFIENDPEL L I Ehbhr otz 72, HIHOK
MEiwd 5 & &1, HOFFMBR R 22T 2 i Lk
U TIERTITHY, ki, OREBzHke 2iEEZ AT
HEPIZL TV BEDNH Do EWT I ORI HIL, [HDE-
XS] ORFL [RDONS - HELHFEES] ORTO 2 >0MlH
»SLEDIEMO.GE Ml %2 & 52 2HFTE 20 LNk,

RAFRMERAW LT S 7RAROBEE

vad Fxr, HEFE HFHIA, MO GRERDD, =iE
W—, Mgk OF L) K> W)

A BRI R Y 4 (2010)

TR A R A AR S SR B S & RIATEM 2 e L, HERetdAd
RO B2 D DI 24TV, B2 ) —F—& L TRIRA

Jlj

Bulletin of TIRI, No.6, 2011

T RMERE SR A AL L 72 SUER O, EMMEEICOWT
b & L 720

DoGHI#% % AW /-BEMICH T 50U OBERE

KPAwZE (RREEN), WILE—, miFE, ek (B
SMEME S ALY ¥R T Y A (2010)

SIFT7 V31 X A2V 5% DoGE RO 7228 & LT,
U TENDIGHZRE L2 #ERO O UHBEICIRT, #
BERL, DUORMBIITTHETH L I 2R L7,

KA DOERTNIBOMRET — B & DEEEICHETT—
LHE (EREBHT)
HAHER 4y 88517+ 3 - — (2010)

INFFOZEN S E NN F TR EH LT, BiRE oBs
o BB, M RAEMEICEEIN T2 ) 7= o
ML 55, 2OV F= VT AAY) TURES 22 L1280 T
BTHBHEN T =R L GHNTRETH 5 2 EAMEN TV D, A
FETIE, TAHY) OWRE LR LS L ORI OVWTO
WG ERATo 720

Influence of metallic impurities on the deposited nickel film
in nickel citrate bath (VI BE- v FIL®H->ZRBICHTZ =y
TIVENMKEICRIETEETHYHOZE)

HIRERE GERERN), BREMH, WTmA BIRFRR), H
FEH BW=r %)

The 1st Korea-Japan Symposium on Surface Technology (2010)

B o ZHAMIABEILHLE ML L Lo LT HIREVGEIC
HwbiTwnsd, miaell, sSmEbicthvd o 2 7o 21281
HEBEMOEZEMESFHER SN TBY, Do JFTHOSEAKY
OEBIIZOVEDE LTHEITOND, RWFFETIE, kD=7
Voo & (7 ME) BLOBSISHMO 7 =V EEE Hvwie=y
TV o & (7 L UBRE) OSBAMPOREIZONWT, Y E—
T AREIZ L WHET BT o700 TR, 7 T UVERBIIBWT,
BIEAMPIRINAR THINEMSFICBITT L 2 LB Ghotze I
&, 7T UEREBEROTERIC & o TR DSHIIH S 77z
DEEZ LN,

Effect of complexing agent on the formation of the vanadate
conversion coating s for zinc plating (H#{® > ED/NFT U
bR B BETZ R IC 35 (T 2 8B ERIDRIR)

WA, AT A (ESRERT)

2010 International Chemical Congress of Pacific Basin Societies
(PACIFICHEM 2010) (2010)

70 A— bRERIZE® o XN - HiiEEASTsb0L
LTI Wb RTW A, ANz b A5 —EOH EYE B O
Kllpoiztzo, Ntz v sz L WREBR RO 5T
b0 ABIFETIE, 7B A= FORFEL LTINS Y VBT VALK
BEREDTERNZ BT L, Wit SRR AR S 5 Setth 2 B S 2212 L7z,

— 173 —



PSLILIC & 2 2R DB ERE DR

MR, WIIET, MikE=, KEWE EEEDHD, HREEH
SEx EIT (LT, S (REFEREK), ARHEE (HAR
o A ) IV )

SE4600 H AR B IRSIIZE ek S #0F s/ FH s (2010)

10FEH OB A T OB IRGHIC & 2 PSLEL O FihEE, #EIE
Ak, PSLEYGID SMGEE L, BHEOHEDOHBNI OV TR L7
F 7o, BB USNOERY (R 7/ —)VE) 12X B HE
LR 7z,

Effects of heat treated and sliding condition on structure
changes of DLC film

JIEUHERL, &K CRREESCNT) , FEESHE, 1~ RIEW CREEFIK)
TRIBOLOGY CONGRESSIN AUSTRALIA ASIATRIB2010 (2010)
PBII&DES & 1) Bl L 72DLCHEIZBY L C, HidLE & L TNz
WP ZAT, ZORBEEGERE AT o 720 IMELEIEEE B X OB
BRGNS, EOFEEFEICED X ) B2 RIZTr, BLUZED
AN Z AN ENZDWTHRET L 72,

T 72 b ORIBICEDT7EMT7ITE FOBSE

AGBIE R (HREEFEIE) , A Rl T KB, I KA F, N& ST
BpOSEmE, MR ORKR)

PR22EERENEEI Y S FTRE (2010)

TA b7y N URIBE, 84 - MEREkE - BT AL —
FHAGDLELILICLY, OHTF VA VEAR L, AHEmE
& B RT 2 BB CTdh %,

KIFZETIE, KB O—2>THLZ DT+ b7y b UK
IBxE VT, ENERFOT € b T VT e FOSEEREOER 1T
W, EORERICOVWTEE L,

Ny TheREEBENE > Y—2AVAEERKRILLTILTER
BE DS AIE

TRHRIE S (HREEFERT) , (8RBT (FEARIE), TSR E, MIRSEHE O
K), WER (HARY L)

P22 EENER RS FATRE (2010)

AKEE, PECSIC & D SN ANL A TIVF L FILES % 5 [ fil i
WICHIETEL Z Db h ozl it Lze F72, REAIZLD
RN EERICTESE & I TX 2 X ) 12 > 7. PECSEH
WT, FFRENRVLT VT FIBEZHAN, BEIEVEAL,
B AR T H L VI TEEAT) SENTELI L EHK LT

SEERETICHT32KERMPSDFRIVLTIVT b FEEREIC
21T

RHIESE FRESND), /CEET, BOEHE, IREE R
P22 EENBR RS TR (2010)

KL, BVAT VT FIZEMERA,S 21 TiEsa <, /h~aR
HEPHOMT D EARENIZ L L, BHLLDORIVLTIV
T FHGHGEE SR E TICB W TEM O EKRENE L b ozl
G, BEERONMKG R EOLFILAHRI Y, FVAT VT R
WHERTLZEICEI) ERATLIEIRBEINZ 2 HEEK LT

HORERER ST R RS v & —WFge Y, 45 65, 2011 4F

ZFLC, ZORENS, BMOFEET) BICE, THM L &0/
ORODRNVATIVT e FIEGEEDHET 22 LG THDH 2
LERERL

SROHEBEHICHE S ERBEOYIEN - (LPHMEOEL
WA, WHETR BORESNR), ks, BIESEME (HHR)
EOTOMROF v 28 ) ¥ = a VICHT 5 ERSHE 3 515
I8l 53 T W s e ss (2010)

BOAL LV E T SNBSS & 5 [BIREE | 253512,
N T Y L 72RO ZBALIZ D W THEG L 72, S0 % sakl g 1
B LBOBEBEOZIZOWT, BEMEERE, B, RiRE, i
ME GEEML), FTIIR, EGA-MS, Py-GC/MS, 7% E#E ok
SN L 7oA R A ERE L 7,

Preparation and properties of polycaprolactone/banana
fiber/cellulose esters composites

I, 2 (HBESHT)

2010 International Chemical Congress of Pacific Basin Societies
(PACIFICHEM 2010) (2010)

RYATAT 7 by /T FHE /20— AT AT VEBEK
R U LSRR A FVT190C I TR L 72, BRI 7
Ay MERERERTEME L 72 72, BE S o ER T OSEM#EL
Brfro72,

Studies on the deterioration mechanism of raw lacquer film
based on ultraviolet irradiation

ha B EESEND, EAR— (7arys47 - I8K), BERE,
IR (WRERS)

2010 International Chemical Congress of Pacific Basin Societies
(PACIFICHEM 2010) (2010)

AR L TR & SEHI IS IRG L 72 B o2 iz nw g,
22007 T —F el AR EHE Lz, 1D H IS,
¥, JR%E, FTIR, EGA-MS, Py-GC/MS% W CHK % %
L7z 22HIEA Y4 YUV/Py —GC/MS% Fiv 7z, [ ARIESERL
)& THZEEG ] B8 w2 e T, BEREONSIICET
BAHNZANRERL T2,

Chemical conversion coating for zinc plating using chromium-
replacing metals

PRI A, R EMRE, THRE, ARITHEL FRERNT)

2010 International Chemical Congress of Pacific Basin Societies
(PACIFICHEM 2010) (2010)

HKEERSBRILEM T -7 08 7)) — (LRI % #RE L 72,
GD-OES% H\ TALUE LD 3T 2 47 o 72458, IRINd 2 B4R
DFNIEY, R DEBEEBRLTWEI LD bhol, ZLT,
I A DREEEIE EE—ICAER I N T WD 2 EATRIE S,

B EBEHAOHTEYICET 2RET X7 7V NORMA
TR RRRESNE) , SRR (e IR ALY ) | B M (WA 70)
w3 v 2011 (2011)

— 174 —



PR X D L L RS o B O RLEE AT R T o
ToAERIZ OV T L7z T FEEIIE, IR 92hR, SHIMEEE]
8/ s0Atr 3 ar, FTIR, Py-GC/MSHHi&#FMA L. 20
KR, AL ARZ VAT O LIZ WRRT A7 7 )
k3@ o 7275, Py-GC/MSIZ & D ME %2 BT 5 2 EARETH 5
Ebrolz,

ERBEORIMEBHICHEOERT 2R 2VTORE
WMEFEFE (GBEEWD, B, SEEHE (GRS, ELE— (7
Oyy47 - 58

Z4F 3 v F2011 (2011)

AFRERTT L ) HE Lo & o208 2 17 -
TRERICOWTHRE Lz, Tk LTI, BAIEFEE, TEMEEER
% suAksvay, FTIR, Py-GC/MSHH&HA L7, #4h
WINA R S VA TIIHBO LIS WRRT A7 7 Vv v 23 o 72
7%, Py-GC/MSIZ & O BB 2 Wi S 5 2 EATRETH 5 L biro 12,

Zy T VEREERICSLIET I ICBATOEBEIHYOHE
HIGEEE (ERERND, Bo&n W=v %), W& RBRzH
WFmA - (BIRFRER)

SH123M KPS FHE AR (2010)

B o ZHAMIL HBFIBHRLE T T 1L Lo L3 DIRIEVGERIZ
Ao Twd, ERRl, BB o & 7ot A28
LEMEMOEEUSEHERINTEY, ©o XBETOLEAHMY
OEMIIZOVEDE LTHEITOND, AWfETIE, ERkO=v7r
Voo &Z (7 ME) BLOBSGMO 7 =V fEE Hwi-=y
TS o & (7 L VERE) OSBAMMOEEIZOWT, 1 Y E—
T AMBEIZ L W BET BT o700 ZORR, 7 T UVERBIIBWT,
EIBAK R TR B RICBATT 5 2 L2 o7z. Th
X, 7 T UEBERSAOTRIC X o TRIBEORMEA LA S 27z
HEEZHND,

BEEZHOLEAOHEERET I

MBS, ek B (BRERE), AR (KL TIRZERT)
PR CPEHEMLHERT), miHAE— GRER), KaHal (fl
BX)

558 [l LG HI M B B AR A R & (2011)

i 2 b OB OWHIERIZOWT, JEROHREEE L.
VR iR OFERET VI LT, Fryv—Fa—1 >
VETNVEIICLIZ®ET IV ERET o AWTIE, S OHRL 11
TEIZDOWT, FEERE L T EO LK 2T, RELZETVOER)
[EX SN

DLCHEEFREHKFEDHITE & DLCESH4E D S
AN (HREEFEWD), hBEIS (ERRD, LHEER (R 8),
SFill e EEREEG), TAEKE GC7Vva—% 7T 1 7 AW),
#IEFR OSFTv7)
HAbSE  591HRF4ES (2010)

FAXYEYFTA 7 —K> (DLC) MIZ 8T EHEE i
YRR IRTAS, P OEEKEICL > CEOENIE DS, KFER

Bulletin of TIRI, No.6, 2011

DM TR (ERDA) %236 575, JEH &z 3
BTHbD, 7— 1 TEBREGRIVGESH (FT-IR) BEI3HEGKRHEE
LAMETE 20D, ZlTHH SN T2, £ 2 TR OFHI
ICFT-IREZ #A T 570, ERDIEIC L o THlsE L7k FE, s
g, BEEARETIEmL, HBEREIS L2

C0304-CeO2% AW ABER T FILDELEE - Ptiwt% /Al203&
D&
YeJIIE— (HBEEHEWE), #th—n (HR)
filfiaE4y  HE107 MM A4 (2011)

VOC (EEMAWLE) 3&E - 7V TERRENS
P s, KRR SN2 LREHEYTISRI L, BEICY
A RIET 720, R CRIEIC R > T b, BEfRT TV
IVOCH—TETH Y, FIR-BEER 2 ETHEHE LTHEH SN,
Ptlwt% /ALOsfl il CHERE T F L % CO2 % TRENHET 57201213
290C DF WA LEETH 5 DK L, Cos0s-CeO2fili ##E TI13210T T
W TE . FHRBUEET 25 & o THERE T F )L 043 7B AL TR
AR & L CA U A FERR IZPtIwt% /ALOsfil i 2 18 0 & i L1z <
. SEAIZHEET 27201213250 C U EE BB L $5 2 L0 5h o
720 Ptlwt% /ALOsfiEASHEfE = F )V O &5 RIS HiRE T 50
IR OWERRAIME RTINS L, ZOWHED -0 (il F1H
FTOSRRISHHESR T2 LSS,

Solvent-free syntheses of supermicroporous silica using
short-chain surfactant templates
VEFEN CRREERCHE), BEJTRE, MU, SIFEN (BERY)
Japan-Korea Joint Forum on Sol-Gel Science and Technology (2011)
Y+ T4 FOMILE 05nm) EEEFORXYVKR—F AT YA
(20nm) OMIZIZINE TERD E DO THEETH - 722N
SN Tz, AWFRTIE, BEEGHEEZ#EILT S LT,
W7V F VAR AT B RMEER V728 ) B OB RITHK
L7z,

— 175 —



MEFRR—E R

AT ZETIHDOVOCKRE R
ARTReF (RS
BT Vol 46, No. 1, pp. 18-24, (2011)
YO SN2 KA G 1R B W CVOCH BB S AR & % 2 &
RO ) B, AMBBRERH 2RI, VOCHEH ORI & 512

DT R7z,

EEMHOEEREE - FFETFIE
L CRREERT)
Polyfile, Vol. 47, No. 561, p. 11, (2010)

T ATy 7 MO FRERHBROMEII OV THM 21T
W, RFEMHEE R 7O L OEEMEORBRERIZOWTIE,
INFETHEERER, NFRREONE L T L, v L7z,

BELEICAL -ROHR
KRR (RSN
WEERAN, Vol. 49, No. 4, pp. 110-115, (2010)

HERIZ S AEIZH B L WBEBOLEYED 5B ERIGRO SRS
RESNHED TS, ZO—FHT, BEFEINTVORELE, E
WETHE R OWD, HEE OB D B ORRILH T
BY, INHORREEZ L7202, BEICH ACOEBLVEEZ L -
EFRL, TOZEEREHME LIIEMOBEILEN TS, &
ZTIE, BOBLERICEH L, DAL TV RWROREL
& ZOWALBAT 26 M L 72 THEME L L TOBRDOFH O REMEICD
Wik 7z,

ZIE U HMEDOVOCKE
VLN (R EERHT)
B3 L R 4R %5, pp. 11-15, (2011)
e DLILEL ) A OVOCHAEH L LTORE - K, BLO
RS L A== 70K —F 23 HOVOCHAEREIZET 5,

EFEBEAE - BET2€53Iv 7 X —HHR—

MR Z (HBEESIN), AZiHinAH, ZHAHR (LK - B

t5 3y 7 AERIL N K7y 2, pp. 391-398, (2011)
ANLERIZUDE LA L GE - AT 14 12T 3y

7 LT, HBREOBES &M L 2 — Lz, U VR

IV B DOREERE TN & B EERIE & & E&T0 & % R

L, B2 EEMEDPHIEE SN TE . &EICRY, 7 /8

TFERHGCIRTZy 7 TYN) =V AT LAORERa TRk

DR/ AR &, A E LTONI LTI v 7 A

FTETHBEILEN TS,

R RAOBEKEICONT

EIRERR CHRRESE)

L7 9 AF v 7 A, Vol. 56, No. 12, pp. 409-412, 2010
ALT I AF v 7 A (Bah) ZRET LB, LM e LTH

Wb ZOWE, BAEN QMBS RGICKE 2EEE SR
TWwho £I2T, &) BWIRLHMOMIEIZRZ TS0, SR
DRVREDHFIE K OFHE DWW TRRIE L 720

ABESA X7 TIIVOI EEHBEMES I2L -2 a3 —#BEBOE
w_

T FRERN, HEH— FRILRE (\HKX)

WIEIN L, 552254, 5127, pp. 685-691, (2010)

BT ERBEOBRNZBRTH D54 AT 2 )V ONT A%E)
U LB REREEZ WY I 2 b= a3 Y ETo 72 E5
THEBEOET VI, KT TV Th L H—F— FGiesekusE7T
Ve fviz, EBRTIERO SN WEEYEMED/ 8T X — 5 2 EH
LCyIalb—2ard$52LT BBHHERDT A AT ZIVOKR
ERHRDWEEEE LT,

R EERTHARE > 24— BTV / 75 Y DEMCEE
TP (FBEST)
EMCCL A — 1}, #26%, pp. 1-5, (2010)

TRER#S (BHREMCC) CTRITY 2MEE~OBR, £ET
77 7I% EMCY A s O#dr.

KEWEAEZBIRT 5 L —Yig#lmT
FRIER (RREEST)
L —F43EE, #35%, 2%, pp. 7-11, (2010)

KitkiEE ~ A 7 0h b F /) A7 — VOMMIIMIIZ £ - THEHS
F53 22 LT BHFNH 2@ IMERGASEIHTE %2, AT
X, BARFIC BT 2 RMEEGIA 5 REHRE & IRO R Z A
L7zo F72, FLW L=V ITEIC Lo T, x4 78 Ly X7
LA RBBIIE, B & wvo 7o s i 2 RN A S L. #iEomEs
MBS L % 3l 72 B2 DWW CTRES L 72,

FRPD (b, #itr&E28E
R K (EBEESLAIT)
ik 77 AF v 7 A, Vol. 56, No. 7, p. 211, (2010)

FRPOIRALEH & L THW T W 2 #HEEM O, =v b, Ak
AN O T DR B 6 R 2 FEARR 2 1 F# MBSO TR
L7z

BRHEEREEETROEZLS
AREA (FBEST)
SAHE, 5 pp. 216-221, (2010)

ST ERAT) BRSO TR L 20 E 7% & 2 WiFHoO—2%, [Z
DOFFETEZFTEINLON? ] TRbERBEIME L E2= TR
HTH b, KETIEIAMBERSE [FMOGBHEELLZEb0] ©
—BE LT, FEFICEANLEINSOMEIZOVWTERL, Z0OFE
FEZEZTOWTHET 5,

M S5DAN MOBRHREREREICE T IBRBESE
PoBEFRSE (RSN
MR R, 5H 5, pp. 16-20, (2010)

— 176 —



A7 N OBRORBEESICB S, B EX V7 MBI
O RHRAEFT ) 2o OBPTCET 28450 [#Hw] L LT,
N T TS R\ 72 DT ElZOWTHRA L7z,

AHBDEOOILYIAM: 7. &ELEVEIES XT LA
kRS ERESW)
WA, 4 7%, pp. 83-89, (2010)

FRLY =% %GO AT A OFEGEILTFERICOWTHEML
72o

BRSO R A A OB RLE EREBRIEICOWT
SWAHE ROKR), SUIlsE (ERERHE), #2I0F1E GRILK)
H A dh 5 4%3E, 53, pp. 64-69, (2011)

RAHIZEEFN TV ARAIIZLOTHTH 5 A BA DK
WRIZOWTE L DOFERE D725 LT ND. FRICAPIAIEEKEL
MTHHLZENE,INLDONREDOKIZHET 2HHRE S 2 TN
LHERGHN TH LD, BIZ AR THI LRI FI 4 MIEE
N LB AAOFTEE, Z OBRESIER IR E  F MBI
FARRICEOKEERIZEALGIPNITICSH > 72 EZ R L C
Wk,

[HA & RE M ED 7= DREEHET AR ]

AR BERG  (HRRE S

[HLA AR ARBMNHE D720 DR &R AT ] B L AR, pp. 93-
111, (2010)

AR, S ORMITrEa— sk En, HESEECIBITS
B OFEYE, PUBPEATA L L7z, L L, S B #E
HOMEHLNTTIZE Y, BbRfEERLRAFEE L -EFA LR T»
b0 £ L7, HLASAROLERFHI OV TIIFRE L IFHI2D
BWIRITH D, 4T [HRMARERIE 5 B2 aiRFt o3
EoHEBEL

Cue: 7O7 7 I JHIEBERITEFT AN IL—LT =7

PR (B E )

http://sourceforge jp/projects/cue/
HETANTIL—L2T—2 %V 7 b THETO 2 bEL

TAab B, seli%E ) ) — A L7z. ) — AiFSourceForge & \»

AF =T v~ ARREDET LWebY A FTIio 7z, i~ ==

TN EFFETIER LEY ) — A L7,

EEEWHE L RO

MEFER R

EHFEA YR AES0RERL S [V b ToR] B, pp. 5253,
(2010)

AR, GRS AR BRSO AL &M I R (Wb T o)
(£#H22.10. 2~ 11. 7) ORERFEHNEFIBH I Nzb 0T, [1F
B BERET 2 ~ROMFEIN~] O—HEHEY L7z, NHEIZH
S50004FRTOBE D i L#EY) (RIRT A7 7 v MERL &) ofky:
I ORERIMEFIZONWT, —HTRIZHHP ) 2T FHL 72

Bulletin of TIRI, No.6, 2011

BN RBRAOELEMICET2RET AT 7L DR
M5 (RS
B3 v b2011 - fERRICIET L Qv 2 EEER - #iE, p. 13, (2011)
PH23EIHI4E~ 15HICKR A Y — £ L b 00 %H, #EE
& LTHAT SN0 A FIREERT & U 1t L 72 #E SRR o 458
DREEIHT 2 AT 2 T2FERIZ DV TG L7z ARMRIRA <2 b Vg
HTIZHBD LIS WRIRT A7 7 )V b 93dh o 7278, Py-GC/MSIZ
LV MEEES S EDTRRTHL Ebh ol

AFRRICHEITS ‘%L Oa—-F ¢ > TEl
MEETE (RRERDD), EHEE (IEKE)
T Vol 45, No. 10, pp. 384-381, (2010)

AR, L RARTESAR AT o 72 T BRI O SRR (5
DHHTHERZ LT L OO DTH Y, FREF O % Hh o 727l RIS
[TADE] C [l 28E2ETrEEABEBIVBRALD
DEMEHTDH %o HEOFIHE1TH) 2T, MHOIEEE &
FeBAM OWGEEZAT > 720

I v v —OFGIEETICE T 2Rt RAERS
WS (FREEBI)
UAACHEREA R T3] OB ERMICET 2 % BTeLEE, 435,
pp. 64-70, (2010)

20104E3FIZB ML 723 v v~ —CTORMETHZF ¥4 2 >
TORBEWEE L0, I v r~—%2RETHIERIF O TRIZD
WTHE L7z,

ERZBEANOENMRRF I > TRET 2ERERYOBE—F >
T4 ERIRBHARAMEH IR VOY NI 5T 1+ — / BESTEIC
L B1%E—

MAaFFE GRERND, RESHEE EIL— (7arrq7-7F),
HEEHE (UG

KRAMAHRREA L T8 ] O EFNICE S 2 AR E, 5375,
pp. 3745, (2010)

GETETENT I o I EREBRD 5 OIS LA I
L, Frzichss s Nzl ez Ty 42 LT, RIS
DBRNZHAEZ BERALBIAE DTG IZDWTHRE L, 5825 LR 20
5 —ED R E R,

EETHMERC IV ICB- vy TV -ERICETZ vy FIVEWR
REOEREZN S L OEE2RE

RRFEH, R BIRERK), HiE&E (W=r5%), #IEE
KR GEREERRD, IWTRA (BEER)

20104 FE AR B RS2 2280 WIS RaE &

R ZOPKHBN ST 5720, KYEEEHVLERkD= v 7
Vo5 EHE (T MR ORBELTIZ VB r V- & (2
I VRS ERLEN WD, —, EERBICBIT29- &
WZAIER A AT DIRAN L B BN B EINDL, £TT, Kt
T, = v 7o SOOI EEL RIZTTIREEL LToo X
NOEBAFYORAXTEL, 7 TV BEICKITTHE LA
M OB OV TESILFN B L OREEFEWICHRE Lz, 20H

— 177 —



R, 7 I VBRETIZY T VR ESBAHMY OB L > TEE
K DB SND Z L3 5ro72,

REHMIALEERTRARE> 24— ZWMITIIL—7, [HDIK Y]
ICC b3 EfiTEER
ekt —  (FBEEHT)

Bk & AT, Vol. 51, pp. 1053-1054, (2010)

v L G OREL & FEFEORFENE, WHRMHIEF IO VTR
L7z

Instrumental chemical analysis of magnesium and magnesium
alloy

EAREA (EBEEFT)

InTech, Chapter 16 Instrumental Chemical Analysis of Magnesium
and Magnesium Alloys, pp. 327-344, (2011)

RTARTT AR TR T AEETOMBITEDS L U M=
TLEOGHHEDOHEIZDOWT, JISKRISOZ & DR DO HLIR
ERRERL 720 W2, BIRL ) 2 & OATEOFI L e 2 hth
fE L 7oo BIZJISHIME & L TR 2 720 D3RR 5347 D 3 7 &
METHEIZOW TR L, TOWIZENCRE L b2 — & LTl L 72,

EMORE, BEFEICOVTORE

Ty (BREERRN), 2R (MR ARemEnS), SELT (W
Tavy T A, NEKETF (WHARCAEMEEA TS,
BEASE (B A 7 ikt ), Tl — (=), BIRAS T (#R
ENCTOES))

55186 [H At T S BT AT 7t 2%

WAEER IS BT, #h 5 OB ANtk > CTHmEs 9
JERBMOMEIEIL L T b, ZO, ENTHIZHBT 53
B 5 FEM FIZH SN DI OA 7 T TR R O n 13
X —h— I LCHS TORY Aoy v 7t E
TV, 7 L= AR AN LD 72007 FIN4 ANOFERER IR
EE LD,

MEZICH T DBIEBDOEL VYRV ~BIEEZ MEIC
T3~
EAREA (HBEFT)
H ¥ T, [ b Ic 80 2 MO IE LI v~
HIZEAE % AT EIC 5 72012~ |, (2011)

GHALFIC BT, WEMEZ TS L THRRT2ETo7Tut
ARPOR LTz 722 D72OILE L RARBR O MR & R H U TR
L7

ERBBEORIMRBE CHEVERT 2R IS OV TOHKE
MA5a3E (RBEHT)

(93 v F2011— fa kBl LT B EER - #EE] p 4

(2011)
TFR23E1A14H~ 15HICK A Y —5E L7 b 0% H, WiEE
& LTHAT SNz REWIRICRT L CERIMR & SR A9 1 BB L 728
DEALIZONWT, TNFTEIETE Lh o7 [HERES] 122w T

HORERER ST R TS 2 v & —WFZe ey, 4565, 2011 4F

DIE OFERZ W L 720

Wood adhesives 2009(Z&#n L T

ILHIRRA (EBEEBCRE)

ARH I, 65%, 477, pp. 171-174, (2010)

20094F9 H 28 H ~ 30 H |2 oK THifle & 7= ARM A HNC 9 5 E
ARSI L 72 BRI AS O N B B AR B & s L7z

Use of time-domain reflectometry for impedance measurement

of fine-pitch and low-material-budget readout bus of the

PHENIX pixel detector

BRIGHET:, /NS, SRS (RBEESD), T, BaEez (BED

135

RIKEN Accelerator Progress Report, Vol. 43, pp. 210-211, (2009)
PALEEWETERT & 4T o T 5 PR 224E FE L MM T 2 47 9 R lS, T

Wt & L CI7 o 72 INE & BAL AT FE AN s 848 IRk 15 554358 | Fhm

L7z A iefd S ETH %o

PR244E2 A 10H ZE4T

— 178 —



HTMANIATBOE N RN PE SR A JE & o & —

et mitE L B R
% B Kk ®WA -7
B % B K —RB ¥
% B Mk Lk BRSO RWE M L T
£ B R A e LpEET
x M TYA L gER K

srEE23 () 7

HOGARSLATBUE N HORHR L SR B i g o & —
rgems H e
ISSN 1881-8676
CODEN : KHCDBB

Rk 23 4E 9 H 26 BH AT

& 4T HUFIRSIATEOEN  BRERSLEERNF s v & —
T 135-0064 HLABIL X FHIfE 2-4-10
TEL 03-5530-2111 ({t3%)
FAX 03-5530-2765
URL http://www.iri-tokyo.jp/

FIRIAT  BRE fdrde it
T 160-0022  H LA HTE K HTfE 5-14-11
TEL 03-3357-6711
FAX 03-3357-6890

A ZEHE D G T D LA ITIE, Bl o THEERMCEK O £, TEEZHTIEI W,
AKWPgeH s ONEIL, A—2X=U "6 PDF 77 A0 E LTIRIEL TED £97,
A== http://www.iri-tokyo.jp/

Bt EE70%
BHEeE70%BEfMZFERALTLEY

OHRBRZSFEVA VFZEALTVET .



MRME 65

FR235F

EX0IE A e

@ A Ol HMITRIEAN
i g i
TOKYO METROPOLITAN INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE

EfEEX70%

BHeE70%EEfZEALTVEY

TERBRZSTEVA VFZFERLTVET .



