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Development of low power consumption, low cost, and high durability micro heater
Hidehiko Yamaoka™ "’

In general, the micro-heater is adopted for sensors such as gas sensor, humidity sensor, flow sensor and thermal acceleration
sensor. The downsizing, low power consumption and high speed response are required for these sensors. In order to respond to
these requirements, a miniature type heater is being developed and manufactured applying the Micro Electro Mechanical Systems
(MEMS) technology.""®

However the MEMS technolgy is a high barrier for small-sized and medium enterprises (SMEs) to develop a product using a
MEMS micro-heater and enter into a market because of the complicated structure of micro-heater, and the costly semiconductor
manufacturing process required for the production process. Further, low power consumption for a long term operation with a
battery and decreased thermal stress for damage prevention of element are strongly required.”®

In this study, an improvement on the manufacturing process has been engineered for the new entry of an SME by cutting
down the initial investment cost and reducing the number of processes with high cost of running. The new structure has been

successfully develped with low power consumption based on reduced thermal capacity, and enhanced durability based on relieved

, 105, 20154F

thermal stress.
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Keywords : Micro heater, Cavity, Platinum electrode, Anchor
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Evaluation of electrical properties of dielectric and semiconductor materials using
continuous-wave terahertz radiation
Kouichi Tokita™ 1>, Yuichi Ota™ "’

Terahertz (THz) radiation has the penetration properties of radio wave and straight running properties of light together. It

is known that THz wave penetrates ceramics, plastics and papers. In general, evaluation of electrical properties of materials is

essential to product development. It is expected that the THz spectroscopy will be a powerful tool for non-contact measuring of

electrical properties, because THz wave penetrates dielectric and semiconductor materials used for electric devices and integrated

circuits (IC).

In this study, the electrical properties of dielectric and semiconductor materials were evaluated using the continuous-wave THz

radiation.

F—D—FK: FIY, lE, BRAHE

Keywords : Terahertz, Continuous wave, Electrical properties
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Effects of porosity on impact properties of AD12 alloy castings

Shinji Nishimura™ "', Kenji Sato™ "’

The effects of porosity volume, size and distribution in JIS AD12 aluminum alloy castings on impact properties were

investigated. Three different porosity volumes were prepared by controlling gas content of the melt. Volume fraction, sizes and

distribution were evaluated by density, cross-sectional observation of microstructure using an optical microscope and radiographic

examination. The toughness was evaluated using an instrumented Charpy impact tester. The impact fracture surfaces observed

using an SEM were grouped into two categories, the fracture surfaces with gas porosity and those without. The impact values of

specimen group without gas porosity proportionally increased with the logarithm of the solidification rate. The porosity reduced

the crack initiation energy, while giving only limited effect on the crack propagation energy. The impact value excluding the

influence of solidification rate proportionally decreased with increased volume fraction of porosities. The tendency of impact

values excluding the influence of solidification rate was influenced by the size and the distribution of porosities. The crack

propagation showed less steep gradient with the increased volume fraction of porosity.

F—TJ—R: T = n, B Uy LR, ReoT g

Keywords : Aluminum, Toughness, Charpy impact test, Porosity
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Development of new LED luminaire improved color appearance No.2

3) 4)

Toshihide Iwanaga ™ " Hirotaka Nakamura™ *’, Shirou Shirai* "', Shigeru Ichihara™ *) Masami Ishihara™

It is important to consider the color appearance of objects to which the LED luminaire lights up in the spectral distribution
design. However, it has been known that maximizing the effect of color appearance caused to decrease the luminous efficacy.
In this study, we report both a spectral distribution design method to realize higher luminous efficacy without losing color
appearance effect, and a trial LED lamp developed based on the method. With respect to the spectral distribution by this method,
the luminous efficacy improvement of approximately 16% and 25% has been achieved for (1) daylight approximation and for (2)

increasing the chroma of the color red respectively compared to the lamp without efficacy consideration.

F—7J— K :LED, L%, CIECAMO2, Z3tsrfiakat, SEzh=R

Keywords : LED, Color appearance, CIECAMO02, Spectral distribution design, Luminous efficacy
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Acting mechanisms of citric acid on the properties of nickel citrate electroplated film
Tadashi Doi* "’

For coping with the strict effluent regulations on boron discharge established for environmental protection in Japan, the authors

have developed a new nickel electroplating bath (hereinafter simply referred to as a "Citrate bath") using citric acid instead of

boric acid in a Watts bath. The citrate bath offers an excellent, practical, and more environmentally friendly plating method

for bright nickel decoration and protection. The hard deposit obtained from the citrate bath has the crystal structure of fine and

random orientation not achievable with the conventional methods. In order for clarifying the coating mechanism the citrate bath,

an investigation was made on the relation between the properties of the film and the presence status of chemical species of the

complexes with nickel ion using the citric acid and acetic acid and succinic acid. Based on the results, it assumed that abundant

free nickel ions are present in a citrate bath and the nickel is electrodeposited from the chelate of nickel citrate complexes. I

concluded that the finely-grained hard deposit of randomly-oriented structure is produced through the electrodeposition of nickel

from the specific structure of the nickel citrate complexes forming the chelate of the nickel ion with two carboxyl groups of

citrates among three.

F—TJ—KR: U, BRI E, JUBE= v Do X, LR, LR F UM, FL— b
Keywords : Citric acid, Electroplating, Nickel citrate electroplating bath, Properties of the film, Carboxyl groups, Chelate
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Development of boron free nickel electroplating for electronic components

)

Kaori Urasaki®™'’, Shota Takemura™'

Satoshi Kuwahara®'’, Tadashi Doi* "’

In general, the plating for electronic components is a duplex plating process consisting of nickel plating as under-coat and

gold plating as top-coat. The nickel plating bath called "nickel sulfamate plating bath" is used for under-coat plating but the

sulfamate bath contains boric acid. In recent years, boron free nickel plating bath is required in Japan, because boron became

subject to the effluent regulation. On the other hand, for decorative plating, boron free nickel plating bath called "citric acid

bath" was developed. This bath uses citric acid as an alternative to boric acid. The citric acid bath has already been launched for

some plating industries in Japan. Aiming at an expansion of industrial application of the citric acid bath, we proposed to apply

the nickel electroplating using the citric acid bath as an under-coat for gold plating of electronic components. Generally the high

speed electroplating method (hoop plating) is conducted under higher cathode current density than that of decorative plating. In

this study, surface properties and corrosion resistances of gold plating undercoated by the citric acid bath and the sulfamate bath

were examined. As a result, it was found that the nickel plating by citric acid bath gave better corrosion resistance for gold plating

than that of the sulfamate bath. That might be due to the difference in under-coat nickel surface properties between both.
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Keywords : Nickel electroplating, Low environmental road, Boron free, Plating for electronic components
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Evaluation of counter-activity to eliminate superoxide anion and OH radical
using ESR combined with radiolysis
Seiko Nakagawa * v, Masayuki Sekiguchi”® v

An aqueous solution containing 5,5-dimethyl-1-pyrroline-N-oxide (DMPO) was set to the flowing system using a pump and

irradiated with X-ray (voltage: 450 kV, current: 10 mA) in N,O bubbling to produce OH radicals. OH radicals were trapped by
DMPO and detected with ESR as the DMPO-OH adduct. The yield of DMPO-OH decreased along with the increase in quantity

of anti-oxidants (p-coumaric acid, mannitol, and thymidine). The obtained relative reaction rates with the OH radical reasonably

agreed with those previously obtained by pulse radiolysis. An aqueous solution containing sodium formate and 5-(2,2-dimethyl-

1,3-propoxy cyclophosphoryl)-5-methyl-1-pyrroline-N-oxide (CYPMPO) was irradiated with low-energy electron beam

(voltage:250 kV, current:1 mA, velocity of the conver:60 m/min) to produce superoxide anion (O,). O, were trapped by
CYPMPO and detected with ESR as the CYPMPO-HO, adduct. The yield of CYPMPO-HO, decreased along with the increase in
quantity of added polyphenols (hydroquinone, catechol and caffeic acid).

F—J—FK: 262 F v 7ESR, BB, OHT UL, A—_—FF o F7 =4y, Fil(twE
Keywords : Spin- trapping ESR, Radiolysis, OH radical, Superoxide anion, Anti-oxidants
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Development of separated culture system for iPS cells and feeder cells
using a protein-permeable collagen gel membrane
Yoshimi Ohyabu* Y, Shunji Yunoki* v

Induced prulipotent stem cells (iPS cells) are co-cultured with feeder cells to mainitain their pluripotency, but isolation of

iPS cells are problematic because of contamination by feeder cells. We have developed a cell-adhesive gel membrane with

permeability for high molecular weight proteins in order to separately culture iPS cells and feeder cells. Membranes of collagen

fibrillar gel (1-5 mm thick) were prepared at various collagen concentration, crosslinked with a commercial water-soluble

carbodiimide. The gel membranes were mechanically supported by a plastic mesh. The decreases in membrane thickness and

collagen concentration increased permeability of bovine serum albumin (molecular weight of 70 kDa), while the networks

of collagen fibrils in the membrane were dense enough to prevent cell penetration into the membranes. Mouse embryonic

fibroblasts (MEFs) were cultured on biological dishes, and the membranes were set over the dishes. Mouse iPS cells maintained

their pluripotency for at least 5 days while they were cultured on the membrane (collagen concentration 0.5%; 3mm thick).

These results suggested that the separate culture system allowed the soluble factors from MEFs to permeate the membrane and

affected iPS cells. The protein-permeable gel membrane has a potential for being used for cultivation of iPS cells for regenerative

medicine.

F—0—F FosEGEN, RBHEEES AT L, a7 =72, iPSHil

Keywords : Protein-permeable, Separated culture system, Collagen, iPS cells

1. [XC&HIZ

iPS (Induced pluripotent stem) @I, A OHNE 5 1E
M, TRTOMIICHKET 253t he (pluripotency)
ERHOO, IMFWRIHIESEDL LN TE DD, #H
R - RISE SR 70 ERix e p B CORAR IR S T
5, iPSHIRIE T ¢ — & —Hifn & Jidh 2 REAEHIIL & o
R ONME L S, O HEEFERIC R EE S TR
T AHZENMEE o TN, TIT, T4 —H—L
AFEFOTONERE SN, Lo, EERENKEVIPSHI
fa2 CTIZRBEORE & 72 b8 &RIkIx, 7« — & —Hifa
DEEAT DR E DIRMERF 2B L7272 T TE R o
7o ZHHLOMBIERTEF O T o — & —fllax 7HEL T,
HRMER A 0O B & PSHIICAEH T&E UL, FHbaARD
DT PITR S D,

2 THEH AT, MREANREETITHRMER T A e D
ZlRCC 2B OMIEZ B E T, KNENIZT — 2 —
A & D LRE 3 & R UK R R4 iPSHflalc A 5 TE 5 &

FEL VA3FE (—) mREE IR B A IT B AR
U SA A SR S — T

Bz, BEEEBRBLE yW L CiPSHlia & T o — X — g &
fREEL CHsR CE A %A, Mgt smd 527 -7
BAES L E L, NS RTIREER RS X7 L &% LT,
OB Y AT A& W TIPS E 7 ¢ — & —#lja
ZIREEREE Lo b, iPSHIIA MLt A R b oD, 1
BitEFE CEX DT L ERELT,

HEIE

iPSitf iz

7 4 —45 —Hpan .
EET HRERTF 74 —5—HRa

RN T SRS NG ol
2. RBAZX

2. 1 ## TEEEH RS R b T —
(PSC) K¥iE (AR N LEER SR, pH 3AHERAIREE, 12



E1.0%), 1-=F)3- G-V AF LTI Fabn) -Aan
RUA I RAEIE (FOGHIEE TR A4M, EDC), Vv
it AR F AR K (PBS) LM % 7' L w | (Sigma-Aldrich
Co.fl), /TR LT VT & K- 0 AMREER (Fyemisk T
A, PBSIEHE, RE4%), JAX AT AT E R
IR (Fioe i TSR, JREE25%), FARRILAKIAR
Rttt TSR, =& 7 — VR 100%), 75
T v a—)b (FbMisE T3S i) v o7y 7
T (FehisE Tk Ua b8, BSA, 43 1=30~70 kDa)
W TIREEE RS (Corning Inc. 8, Falcon® & /L1 /L F ¥ —
A4 % —1), 6well 7L — I (Corning Inc. B, HEMIEMH)
iz, MIIEIEMEFs (A4 Y = > & VEERE T3St
#4, Murine Embryonic Fibroblasts) 35 & OV~ 7 A iPS il (PR
(LEERFGEFT S A F U V) — 2k v & —4#24t, APS-00002) % H
Wz, HEERRIKIE, U UMM (Corning Inc. #, FBS),
Dulbecco’s Modified Eagle Medium (Sigma-Aldrich Co. i,
DMEM), # X OHifas ik (Life Technology Co. 4, 0.25%
kU 7 [EDTAVEIR) % AV iz, ALPY:{4)E AP Staining
Kit (System Biosciences Inc. i, Red Color Kit) 35 & O Tris-
HCI (Sigma-Aldrich Co. #, pH9.0) % H\ 7=,

2.2 FIEEETDLHY TREBRF[OEE  ZLHEL
72 PSCHRHEZ VI 2 KT & L7zl » IR R A Z, UT
DFINE TR L7z, PSCRIFIRIZPBS ARG LT, Ay =
KFHEZAR 272 v TIREEBRITIEE, 37°C T 24 Rl #%
BL, 27—7 &t S8z, PSCOEAKIEEIL0.05,
0.1, 0.5% & L7z, 71w PIREFEAERITMZ 2 PSCIKEEIK D
HICKY, iy S VEO IR % 1~4 mm O |
L7z, ZEMEAIE LCEDC (40 mM (7272 L, MIZmol/dm’ T
H5)) BTV, 24FEERE L Ta T — 7 0 24496
LTz ZVEROSEREOBHMAK TG L TRKIG DL
Al &Rz LT,

2. 3 FIVIEDERERTE

(1) R EEEOESICHT 5 VRO
fittE 2 3 2 72012, A TIREEER AR O NN R FR I
B2 ml DK E N Z TR O A 2B LTz,

(2) KBBMERER  BERICLERS mlOKEMX 2
L— NIy TIREEERRZ LD T, KEZ LY S EE
W L7 BAGE R M A2 R L, BEEAN, 2, 3,
4mm<T, 2T—F UEEA0.05, 0.1, 0.5% &Lty
IIRAAi 2. 720 TIREG R R %, KEMZ Iz 6well 7' L—
MIRE LTz, FVEZ@E L, By PIREEERICTZE-
To R DUETE A 45 504 (ZFHE U TR M & g U7z,

(3) #U X7 BEFRER by TREGEEEGCNA T
BSA KR A H EHIZ L0 7V A iR 5 BR 0O BSA B EEZE
s, TNEDZ Ry EFRMEEZ T L7, BEA—
ET, 27— UPREZ005 0.1, 0.5% & (L3771
W2 i % 72 F1 » TIREG R # % owell 7 L — MMIERE LT,
0.2% BSATKIEIR & 77 TIREEE BRI Z T2, 6well 7" L —
b~ &l L7z KRR 2 (B - JRfE L, BERUKENEIZ LY
i REARIE L,
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(4) MO R & FRRER MRS 7V RIC R
EBELTHETEDLIZ 2T, Ml X O VIEOZERO
KESZLUTFTOPRIETHELE LT, MEFs 2 5588 12 L C,
H o IR FROPIINZ 1.0 x 10* cells/em® 12725 K 912
FERE L, 37C, 5% CO, 8548 L7z, 10% FBS & DMEM %
MEFs 35381k & L CHWz, K5 #%, 7 /VIE% PBS Tk
WL-0b, NFGHRALLTILFE R, ZJALXLTILFE R
DNEIZFEE L, MEUKEK KL, -7 F LT a—
SV B L CofiRs e U7z, s LR 1 BRMEE (SEM)
(Miniscope® TM3000, H 328 AEFTRERNSHR) 4 v C,
FIED 2 — 47 e L B O IE 2 BE LT,

2. 4 [REEIEEOBENERER

(1) iPSHfRDIM LRt iPSHIlR & MEFs &, %
nNENS v TIREBRERO WAL L OSMIl ChamErs 2% L,
iPSHIMLDIEHE 2 BI22 L 7=, iPSHIIM Db hetklL, T7v
H Y T A AT 72— (ALP) Yetall L 5 Ytk CRMm L7,

GPSHURI O UER) PSRN 2 fiE Sl CHIFH S W Hefi L 72,
PUFICFIEZ 773, MEFs 234225 L= K538 IS, iPSHifa %
3.6x 10* cells/em® 1272 % & 5 IZHBFE L THi#& L 7=, 15% FBS,
0.1 mM FEMZET X /R, 0.1l mM2- AV AT h=H /) —)L,
B L UV1000 U LIF & #A0 L 72 DMEM % iPS Hlia FH 5 4% &
L THWE, flasiigzaml, 3 <ICMEFs & BrE L
THE L7=ob, iPSHIEZEIR L, BEHREICOE LT,

(iPSHMD & MEFs D@57 4%) iPSHllfiE Z FRREEET & L C,
iPSHIfdDTEREABLEE LT, U TICFIEA =T, By 7k
KRR en %, MEFs Z 51 L 7= 6well 7’ L — FPNIZERE LTz,
By FIREERF A OPNANC 1.8 x 10* cells/em® (12725 X 912
iPS AHfE 2 5 FE L CHE2E Lz, JEPERMEE () ik
SAEEL 1X53) & MWV CRREEERE R S X OEkIEO Mo
MEZ i L7z,

(ALP Y:t8) iPSHIfE & [EE L, Tris-HCI (100 mM) THE
WL, WRITRMNO T e s aicit- e, eSS &
W CIRBER IR S L OERIE D ALP Yo PE % Lhis U7,

(2) iPSHIDFEEHIL~DSLFEE  iPS A A fhik
MRS /LB E T 2 2 Lok v, iPSHIlO YL ZREN %
REAMG L7, REREZ DL ISR,

(I~ bFFgsE) £7, iPSHlaziE Lz
By PIREER RS2 L 6well 7 L— FPICIEEE LT, IR
HERIGR ISR (LIF AR5 iPS M 53810 2002 g%
L, WERERE L7z, &IZ, 2 uM all-trans-retinoic acid (RA)
%N Z T IRE R TR B 28 R IS A Ll LT, BRI,
R A e 53 A 5 8 15 7% % (1% N2-supplement, 20 ng/ml
basic FGF % ¥#3l1 L 72 DMEM/F12) {ZA3#A L CRs#E L7,

PERIETIE, 2.4 (1) (PSHEMEOHEfE) TR L7 J7ETiPS
A2 B - D L0 b, REREZER S G, 0%,
FRABERG2S & (Rl — DO RG22 Fhi L Corbifd Lz,

(PRI ~ D 45 R %) 2.3(4) & [AERIC M O TE
% SEM THIZE L, O iED & iPSHIL O ML~ D
b R L 7=,



3. # B

3.1 FILEEDMEEEFM R (0.05, 0.1, 0.5%) &
JE (1~4mm) 22 ST VIEEE X 720~ TIREGER
TRAAERLL, OB TR 3 X OUKE M & 3 L 725
RERVRT, a7 —F U RE L FRESEDT 5 LR
DI D, Ay aXFERH > TH X VBHE L,
—J7, aT—URE L BIENENT D EEEIREL D
D, Ty TIREGEREZROREMELS, AKFEMESMET L,
BSAIRE L OB VIR 4 il L 72 BSA IR O Rk
ik R AR 212739, JRIR &F iR IE D70 b AR O N7 (&
W2 RSB S 4, 0 T 830~70 kDaD X > /37 E N7
WEE BB LI-Z 0 bhholz, LvL, 37 —F U jkE
DEWT VTN ROREEAHENMET L, @il ¥ >
TR LT,

2RI EHEBRENR DY, BERH DL SNV (27—
VT 0.5% TR 3 mm) b CHEE S LR A SEM T
LR RAEKIIRT, Rk a7 —7 Ui~ b
U — 7 TR - R LTV AT AR S,
DY A X1E50 um F B2 TV =0Tt L, ZvlFEo 25—
U RRHED ZERIE T um T 72 2R o 72,

3. 2 [REEIEESIMN-IPSHREAOSMELEENE RER L
O Uy BB E HbER O VIR (27— VR
0.5% CIEE3 mm) %1z 72 v FDIREEE RS 2 AV TiPS
HIBY & MEFs O [@ iR % 2 it L7z, [RBER R L OBk
LR L7 iPSHIR O 5 A th O FE ZE B BBl 235 2 X 4
(A, B) 1T, ALP JtaffiZig % X4 (C, D) (TR d, RS
FEEINTIPSHIAOIZIERTO 2 0 =— XA % =
L, ALPATIIan =—N2ERMICR<min-o &
WLV, MESEEEEAT DL LR ENT, —F, 6k
ETRE SN iPSHIRIZIRER S AR /e 2 m = — 3% <,
MRBEEE R I T, I DM e <, WO AN
et snban=——nNEhol-, REEREER(NT DT
W, WREARBILOEEKMICRAINEan =—K0E S
X SIZRT, FREBERS Tl 95.6% T, MEHRIETIX19.7% T
ot

FREEEE I & - TS5 A O LFFERTE 21T o 7o
fa o> SEMBlEMG %, fEkiE & L TK6IRT, Wil
b ARHIAR A ORPIRZS R 23RS S =AY, BhikZzeie &
R 2 A A OB IRBEEE 2R D T Lo e, BRIRZE
EORRLERE LW O NI Z O R KE ot

4 E =

KRGS AT D HOT, 7 4 —F —#lfn & Bl &
W PICIPSHIIL DI A 1T 5 Z L N TE 7o, FREERESZ U A
T AN T 4 — Il L OB IR L B R BB A iPS
MIalZ G2 B 20z, 74— F—LVARES AT A
DTG HED 5 TWD A, iPSHINL D4 Z etk % (75
OISR DR WELER AN FETH D, ERICH
WHN D IPSHIIE, MEFsD X 9 72 B OREA (2

FORHSTEESE AT e & o & —RFJe s, 95107, 20154

HZIFx—al) TRV REMEELIER DO, KW
TUVAT AE, 74— —flaL oRETROFMEL IO
HHEHEEARE /2 7 ¢ — & — L AR O RN Hehafi 2 72
HHOEEEY AT LA THD,

#l. Bppa7—F U RBELBEET
PERL S N 7= BRI O R & IR @

A e st el
0.5 4 e} A
0.5 3 e} 0
0.5 2 e} 0O
0.5 1 X o
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47300 E
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2. AT VREIZL D MG AR O T VT I LK
DER KB J

A yFE~—T—, B:02%BSAKIAEI, C:0.05% %5 BN % &
BOKEE, D : 0.1%DBEEER % OKEIR, E: 0.5% /0B
ORI

X3, #HEO MEFs O SEM #1238 (K% (A) & &f5%E (B)

AMREERE S AT DO L 725 DI K v X7 BEiGiE kD
TR TS, iPSHINED S b L REMEHERF IS B % 5 2 T
DHDNE, 74— —HRENELAT DRERTFO S, ¥



VRIBEEBEZ B TWS Y, MEFsHlfia &8t L7z T
iPS ML DL REME R A IRBERT 28 > A 7 AT Lo THERF S
AUTAE ST, BSAZEEMEA AT Lo 7 V%, MEFs fiiianspe
LT R ELHmB L2720 S SN T-, BSAITA
RINE X7 O TH IRNE > TR TH Y, BSALIR
PEIXAERN Y VX7 BT 2 FEtEofEE LTHHT
BD, H oSy BFERNE LRI & R 2 72 S VRO /RS
2T — 7 R EE L BRI Y e E I B D,

T, PR T URMEE Lo 2 B, MilakEE
PEZHTH200 T, iPSHIIEA = T — 47 L e~
T5ZE TS REEEMITT 2LV RE"RH D, &
BN T =7 Thol=Z &b b S RerkfER I ERR L
EEZLND,

4. [REEEE (A, C) LHEkEESR (B, D) TOIPSHILOE B
NEFHZEBAEEIC KX DA S EEEI 2% (A, B)
SIS X D ALP YLt O#I534 (C, D)

100

80 4

60

40 |

ALPYL(AR /%

20 -

s

ek 2 ‘ sk
5. WREERSEE X OMERIED iPS MO/ L % Aa ik

6. AREGHRAINLC S EFRE L 72 iPS ML o A AR 1 A BB 2215

WaEELE I (A) L 1EkE2 (B)

AV I F—a UVE U ARW D T A B 2E O F)
WTIER, By TIREEEEGEZ RS B 5721 TIPSl
ERIDOEEFRZA~LEBE D0, iPSHINED Y B ESEN FE)
WCAREIZ/2 D L WH RIS & 5, HERIETHE, iPSHIEIXY
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EFFES D & X, BREREE Xy T 0 7 Thllaz B
BT AVEN DD, L L, iPSHINIEZ O 8
EZE TN - BRI HUE TH 5, L7z - T,
iPSHENE~D & 2 — T % /MR U, 203 X< iPS Al % 1
B« 500 &8 B ARG AT L EPS MR i 7 B A
AT A ThD, Flo, ZOREEEE S AT A%, HHOM
JaCMA TR SN D 3R CERET VLRI TE D &
Mrrsns,
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Thd, aT7—F TN EBBECFEGT S LIXTE
N2, BEROBIRT, VLR REE LIS < T D%F
ETAHALENDD, ZoRI%, A vl XEBRTARAK
DO OBIERZ LT TNWEZ L ThHD, EDCIZ L HLET
i, FOVIBIZRARIEN 22 <, EIHRRIZ g5\ 2D, Sv
BN MM 2 AP N9 5 2GR 2 BN T 2 RN 5 5, Bl E
FWETIIE, SHITMEREHWEER T AT L ERD,

5 F&H

Fex L, mOTEOX NI EOFERIEE AT A
EVED 7 W T, iPSHIlEER LV ¢ — & —Hilin % R
BE L CHEET 2V AT A& B Uiz, iPSHALS ZREME 2
HERFL 2N OEE L, ZO®%OMASHIEED R EIZ/ -
Too T OF VIR AR 2 T BE R R AR iPS MR 2 I AE AT O
T OMFFRAEM & Lt i s s L &
HiZ, MIREO = OPSHIINEEERE LTHLAEHLEE
ZHLiD,
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Potential for improved tribological property by surface texturing control
of hydrogenated DLC film using MSE processing
Yuuki Tokuta * ”, Masahiro Kawaguchi* 2), Hideo Hayashfk 2 , Sadayuki Watanabe™ 2’ , Shinya Sasaki™* ¥’

Diamond-like carbon (DLC) films exhibit excellent tribological properties such as high mechanical hardness, high wear

resistance and low friction. DLC films have amorphous structures that are generally composed of sp’ and sp” hybridized orbital

carbons as main component that bring about the extraordinary tribological properties. Depending on the deposition method and

process conditions, DLC films can take various structures. There are many studies about optimized film structures to reduce

friction coefficient. On the other hand the discussion about the relationship between surface topography (roughness and waviness)

and tribological properties of DLC films is not enough. In this research, we focus on the effect of surface topography to achieve

lower friction coefficient of hydrogenated DLC films, and discuss the roles of surface topography on the tribological properties.

F—T—F: bFARrY—, MSE, DLCH, FKifmthik, EH#
Keywords : Tribology, MSE, DLC film, Surface topography, Friction

1. [FC&®HIC

AR, HUEREREE A ORI 2 HIE L LT, M A L3
& LR WMRBEIBRER L OB 3 RO TV D, KFEE
HHXAYELY KT A 13— (Diamond-like carbon ; DLC)
PV, SRR, RERERAR A & D T FE B Ry
WERTIETMOENTEY, MEEERE TICBT D%
AR S L COBBAIIRIN TV ™Y, KkH#EEH
DLCIHIZmR#E L kT2 w4 & L, sp’ e &sp' e
FIC L VR SN ERIE A FF OB R AFHE TH Y
T TINVIR U HRMERIR DY B LR AR E A A LT
Do ZOFRBIHEE 2 NMEATZ BRI Z b 7 & EA
THY, FHNREALEED SO LT, YIHI LESAS
W, B FREAR R e EEER~DOERR)E AT
W3 O~®

HIE, KFEE A DLCEEO R CII L7 &1 (Physical
Vapor Deposition ; PVD) = {b % 7% 75 75 (Chemical Vapor
Deposition ; CVD) 72 E Dk x4 e FIENRH I TEY, %
FLE N O RIS OB PUT L 0 AR 2R A, 1E % T
BT D Z ENARETH 5P, Grill H1E, DLC B IL 5%
ERE TRRDEEZ R T2, KFEEHRSLsp AR L

FEL ERR26FEE SR
U g P
TSR 2 2 —

) H R R R L K R

Wsp’ ik & DR DEZ X W DLC % Amorphous carbon
(a-C) <°Hydrogenated amorphous carbon (a-C:H), Tetrahedral
amorphous carbon (ta-C), Hydrogenated tetrahedral amorphous
carbon (ta-C:H) 72 EIZ/MET 5 Z A REL T 5 Y,
Erdemir & 1%, /KFEEFADLCHEIIAKZEARmICE D KxL<
FEEN AT 2 bR TIR Y, PR E O KK D3 R
IRV CHEEREEZH D LREL TV, Zok)
72 DLCIED LAt 2 B, BUETIMEME O HIIZH -
ToHERE & JEHE T D 72 b D Rl R RS, 3 X OVE DR
ECHET 2 RMPERITITDL TV D, LaL, FEigd
DAl O FIT L0 L S DAREBEEAGIZIEIRA N H 5 7
O, WA TIIRMEEUAOER ZFM LTz, T 7'e—
FITED S5 R DIEBEBEOFIEBA RO TN D,

Liu 5%, 7/KFEE A DLCHEOEN BRIk 4 5] & M3
KfD—o2b LT, BEIZKY AL DEFRL T OFENE
EHThDEWELTVD N, b0t TIE, ERS
NDERERIES nm LU T ORIk E 7> TR Y, 2 OEEFER
FREEICLY 7T 7 7 A MEEICEL (777 74 M)
THL LB, HMBREIINET D 2 & CEEREDMEI
T2 LBRRTND, ZOWE LY, KHFEEHDLCEOIHE)
WRETHRAET D777 74 M UTZEERER 2 2 MMREE L
ERET DX —AN=ALTHDL EHEENDS 5T, Z
DIEEFER 2 BHAICTE T 5 72O O FIEITRIEZER SN T
AYAQAN

ARFFETIE, 77774 MELTEERER 2 TR 2729
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F1. MSEMTLIZIIT AT

pINESLE
EREIZ A - itk XF A —% —Pa [pm]
AEEE Y Ft [mm] INTAR Y K Ln
BEIHIAIFHE DLC it 0.006
#1 0.1 1 0.036
# 0.2 1 0.045
#3 02 2 0.065
MSE JII . DLC fist
#4 0.5 1 0.070
#5 0.5 2 0.128
#6 0.6 3 0.193
5% 3 N AN ’ NN Z : 55 3
@ﬁﬁ%i&&bf,m%aﬁmpﬁmﬁﬁﬁﬁ@ﬁ@a IR I D RN A ik
EHLU, RNZRT X 9IS, KFEEADLCEOKEIZH =S BEEE A 5 v 7 OB T
FEHNZMMBAREZTER T 2 Z &2 XY, O BEEL 7 N =

T 5L CTERARRBERROAERMNATREL 720, oFRME
DRI RN Z b7 v 7S AR5 2 & T, B
M OEEBHRT~ONEELMET D Z EMNATRE L HEZR S
B BRENZ XV ARESNDERERIZT) ) A— ML A — & —
DOFNRRI T TH D & TREND T2, — A2 T
THERENDY T 27 0 F—F—OEREMNTAR TIEE
MO RNT v 7 RNEECTH D L RIS, ERICEDT 7V
CTEEREE T L CLE D WREMESHEZR S b,
FZTCARMETIE, ~A7/7rRAT7 ) —Vxzy bza—
> = > (Micro Slurry jet Erosion ; MSE) M TIZF# B L, il
(Z At nm B2 EE DO BG 72 MM TR A A9 5 /K35 A DLC IR
B o T AT DEEFER N T v 7T L DR LA X
L SR, IR RIE TR OV TR D, 2
I2k 0, KFEEADLCEOFHN /T 7' 0 —F I L DK
BULOAREIEIC DWW TEET 5,

2. % B

2. 1 KFEEAFINCECXREEIKFE  KFEEHDLC
¥ 0D BRI RERA 12 1B S 24 mm O i B 7 1 S il sz (JIS-
SUIR) Z A L7, BRIERAICK L CTHE A TEY R H—
Z W2 BT 1 L0 BT & e L, BFEEt: oK
(25t L C MSE N LEE(E T K 5 R EMHIIN L 44T > 72, MSE
I THEE 21T MSE-N401 (L A V4R 2L, K20
WERS BN R 3 L 912, B L CORERIZE T pum D 7L
FRIAZEET DL IICHENT 2 2 & CEMEEZERL
Tro MIHBORBIIHLTT UNT AR TR br A
73w % Y > 7 (Unbalanced Magnetron Sputtering ; UBMS) (Z
KV KFEEHEDLCIE A RS 5 2 & ¢, KRz HI#H L
72 /KFEE A DLC A {EL L7z, UBMSIEIL, /K3EE 47 DLC
D I S 5 RFERIZRPVDIED D TH 5 7,
LA ES [ |2 K F 5 DLC IR & e U 7= > 7L (8iki
WFEEDLCIE & 4 %) 3 XY, MSENI T ifi 2k &% DLC
A i 7= 7 v (MSEJITDLCIEE 9 5) oz nE
NOFBEEE A T 5 2 LT, FEMEIROHIEIC X 5K
5 A DLC IR DR EEBAL O AT REME I D W CRiET L7z, 72
B, MSEM LTI, 7/ TR T OEAL > T &N Lk

1. BERERY b7 v 7 ORI

A2

P FEF(S Lun) )
EL AT

Dz b

=15

FHEE Tt

2. MSENNTOMEE X

VIELEEn DAEDOEIC I VEEA RN T 2975 2 & T,
Wi iR O AT TP & & Th B RMMER T A —F —Pa
(JIS-BO601 IZH#EHL) D FL72 5 6 FEDH > 7L (MSE-#1~#6)
EER LU, £ A0 T AR X OREMER T
A —H—Pa % FR1ITRT,

2. 2 FEESRRICKILIEEFUEITME  SmitEEDLC IS
X O'MSE Il T.DLC I D B 5 1 2 51 9~ 2 72 o, FEEREK
BRICIZ AN DT v b= BRI g R BR & 5  L 7.
B, MEMIZIZEZESmmO 7 VI FERAMH L, ME
% 10N, HEEE % S mm/s, EEEEELZ S mm, BV A 2
JVE A 100 [B] O G5 T HEMIBR BE I TR ATV, BEBUR
BaEE Lz,

2.3 TRUDKSICKDIEBEDRRN B - B
W RIETREEROEEBICONWTEET L0, BEEAR
BOKFEEADLCIORE IR L TvA /1 —F—TF~



0- 30 T I T

® Plane (Pa=0.006um)
. 7 MSE-#1 (Pa=0.036um)
0.25F O MSE-#2 (Pa=0.045um)| ]
| X MSE-#3 (Pa=0.06Tum)
) 0. 20 -

+  MSE-#4 (Pa=0.070um)
B  MSE-#5 (Pa=0.128um)

% ) .'\ & MSE-#6 (Pa=0.193um)
#ho.15

0 25 50 75 100
AEhv 1 7 LV

>34T (Micro-Laser Raman Spectroscopy) (2 J2 2 [
DFFHTEAT > T2,

3. HERBIUEE

3. 1 MSEMMTIDLCREDREENSFI4EETM  SXimANEE DLCIK
BILOMSE M T.DLC D& > 7 W E1T D EERBR O
RE LT, FEaEhh o 7 VEUCKH DRI O %8 & X 312
R, BImAFEE DLC M CIXEEEGABRBI MG B 4 0 5 20 Y1 7
JVETORIS, W72 CAHHIE & /5D EEERE D 5
DR BNTN, 2004 7 VERRITZE LI EEh 2R L, ik
FEIIIZ0.16 & 2 BRERER 2R Uiz, #IM7e U400 & i,
AR EEOAE L2 “WEOREICIHBNT, BANWD
YAVERTE A8 U CEE R AN g kT 5 2 & T, BERIZL D
FABHRHMET & 5 WVITLELT 5 £ TOMBTH 5",

—J57C¢, MSEN T.DLC & CII##i72e U AR 23 4 L,
S A I VLR CEEEEINZ BT H 2 BN ER SN
Z LG, B AFEE DLC R & MSE N L. DLC % C I3 B # -
BERE T B ACHENE L TWD LR SN D, £, K
R IR BRI DWW T, BiE AT DLCIE LV &R
0.09~0.12 &\ H #fli &/~ L7z, —J5 T, MSEMNIT.DLC [
DFREMEIR T X —F —Pa DIEALIT L 5 BEBUE I~ D
NS L, BV U TR BRI EEREIC BV T
REBRZERITIAZTONROVERE o7,

PLEofER XY, MSEM T2 AW CKFEEHDLCEDO
PR A I U7 RE 2R, #I172 UMM G 3 5 & ki,
BEBRBONME T35 2 L3RR S vz,

3.2 SRUNRDWICKDIEEERN  KFEZHDLC
JBED BRI S U= FRENT &, BEER ST IR W IERERE I )t
LTI~ Do EITH 2 8T, HEE LIckT 5 EE
12X BEREE OBALIZ OV THRET LTz, —fkm7ekEEH
DLCIEL VB HND T~ A7 FLiE, 1380 cm ' fF3TIC
FET D ERFHGERkOD v —2 &, 1550 cm ' LI HE
ETDH7 7774 MEEHEDOGEY —7 O2FEDOE— 7 |1
LR ENTEY, £~ OMELLE— I \[ER L
DD IR 2 AT D 2 LN TE DY, BB O S

ST RE RN v # — RGeS, 5105, 20154F

0. g2 | I FEFEH J

0.80 | A o 7 Z |

. (EEmE)
N
N
N

B — 7 SREE L

Plane MSE MSE MSE MSE MSE MSE
#1 #2 #‘3 #4 #5 #6
BT IA

4. T AT

WFEEDLC IR L O'MSE I TDLCEICB I 5 DE—27 & G
Y — 7 OB/, OEEE LT, B X OIEEEh
TOFHREREZR4IRT, MEY, SmEbiEDLCIEIZES
WL, fHENES & FEREER T — BRI L, DK & 2
DHEB S ILRNZ &N D, BEHEEICFHENEL TN
ENFER SN, —J57C, MSEJIT.DLC I ClX MSE-#1~
#6 DT RTOY T NTEBWT, FEFGEN & el L CiEE)
T — VR LA EVMEEZ R L TR Y, RS A
LR T TV D AR A RIS T DR’ GF b, — kY
2, B —ZRE /A, OERNEVIE SIS ST 7 7 A
FMEEDOEIS I L TWD (spllsp’ LAMET LTV %) 7
BEMEAFEVE SR TNDE @,

COFEE L0, MSENI T.DLC DO IAEE TI%, BE#IC
K DWEEIED 7T 7 7 A MEDAE LT D ATREME S RIE S
, FEPEICEREE 52 QO EHESR SN D,

3. 3 MSEMZIDLCIEDIEENIC & 2HE:EZE L Ty
HHTORER LV, FEEGER % OFEFERIC W CIRREE O
77774 MbERET DERNG L, KFEEHDLC
5 & AR TA & DEEERIZ L0 A U D IS L O E K O —D
LT, BV CRAET HEEENE T LN D, K
2, "R TCOREERBICBWTA L DIRE ERATIZ TR
DX (1) LvFEHED ),

fPv

T =
4 4J(K, + K,)a

....... - (1)

L (D ITHBWT, fAITEEGRS, PITAMINE, vidEohE
B, JITBOMLFEYE, KBIOKIZ2WROBRESR, o
ITEEHEMERE CH D, AFFRORBSEIICI W TARIN
P, JAEEE Y, AO(LFEY R, BRERK BLOK, %
ERE L, BEERRHSB L OVE LM EE e O AN EEIE T
»DHERET D E, SEEHFEDLC K & it L CMSET.
DLC TR m o b LT\ b 72w, MTH & omEE
P a NS WBRE CTH o772 b D LRI D, 20
MG, BEAFEDLCIEEL 0 & E BB U,
TREREICB T DEED 77 7 74 MEMEE L7 D



LHEREIND,

3. 4 MSEMIDLCIREDEBEMFMHRMLEDAND=XL 8
AAFEEDLC I & i L C, MSEJI LDLCE CidWd o
T TN THIRWVEERH A R & & IR T
I OAAE TR S, D OBEERIC R T D RGO &
7774 MEzERBT LSRN S LN, —RWIS, 7T
77 A FOREEILsp FEAIRFBIC L VRSN ANBRNE
WHEEICHER>TEBY, BEEOMZ7 7y T U—
VAN K DI 2AEE I MINN TV B PP Z oo,
FTA & OEEERARIC, 7T 7 74 MEEOEITCEM
WBOMRFEAEL, KA TOMEE AWK L2 H L &g
SND, ZOEMEY ORICEY, FIHR CAMMICE
U D BRSO R A I3 5 L 3, B e KRR L
EEBLZLOEHREIND,

4. FEDH

AHWFFETIL, KFEEH DLC RO L& KB 5 Tk
& LT, MSEMLAHW=RmERHEOFEELEBEL LT,
JRBERERA ~DOMSEIN TIZ X 0, #fiZe Nk 2 F 9 5 K
FEADLCIEICK L, FEEGBRIC X 2 8 RRE O FEm <
T~ VNI & D A S AT 24T - 72,

Z DGR, KFEADLCIEO R IR ZHIET 5 = & T
W72 U A I o b X O, BEERROKEZ FEH
BAlREME A B U7z, $£72, MSENTDLCHEDAENE Tl
D 77 7 74 MEDHER SN2 LD, BT K
DB & SNABELLR, BN oL T & KT
R Lol b IND, — T, RIFER T HIREEE
bEBHOa w7 N ThHD, BEHO N v 7OFER L
OZ DDA JAE T Pa DB SV TERERED S DT
IRNT D, EERER) OZEBNRHT N4 1 O EE 2R FEARE T b
HEREIND, T, TV OESNERELIVALRTE
HEhR BB TS0 77 7 7 4 Muix, OFmM5h
DMERIZ b T » 7 SN EREN OREZE(LTH 57, OIK
ROV 7 WIEEEILTHDH, L9 I o0 THiE
HT2M0ERND D, D OREE(LOEME LW, EH)
WCRIETHENS DWW THRET &2AT 5 &[RRI, FEER - BEREY
ntAOERE BT, Zhicky, o ERLE:
FHF D HHOEMN O 2 B L L THIE 2T 2,

CER2747 A 6 B2 A, SERK274-8 A 6 H A5 f)

X ik

(1)S.Aisenberg & R.Chabot : “Ton-beam deposition of thin films of
diamondlike carbon”, J. Appl. Phys., 42, pp.2953-2958 (1971)

(2)A.Erdemir : “Genesis of superlow friction and wear in diamondlike
carbon films”, Tribology international, 37, pp.1005-1012 (2004)

( 3)B.Vengudusamy, R.A.Mufti, G.D.Lamb, J.H.Green, H.A.Spikes :
“Friction properties of DLC/DLC contacts in base oil”, Tribology
international, 44, pp.922-932 (2011)

(4)A. Grill : “Review of the triboligy of diamond-like carbon”, Wear,
168, pp.143-153 (1993)

Bulletin of TIRI, No.10, 2015

(5)A. Dai, K. Zhou, Z. Yuan, Q. Ding, Z. Fu : “The cutting performance
of diamond and DLC-coated cutting tools”, Diamond and related
materials, 9, pp.1753-1757 (2000)

(6)A.Vanhulsel, F.Velasco, R.Jacobs, L.Eersels, D.Havermans, E.W.
Roberts, 1.Sherrington, M. J. Anderson, L. Gaillard : “DLC solid
lubricant coatings on ball bearings for space applications”, Tribology
international, 40, pp.1186-1194 (2007)

(7)M. Kano : “Super low friction of DLC applied to engine cam
follower lubricated with ester-containg oil”, Tribology International,
39, pp.1682-1685 (2006)

(8)C.T. Guo, P. C. Chen : “Amorphous hydrogenated carbon coatings on
IC packaging mold by ECR-CVD system”, Applied surface science,
253, pp.9191-9197 (2007)

(9)T.Nakahigashi, Y.Tanaka, K.Miyake, H.Oohara : “Properties of
flexible DLC film deposited by amplitude-modulated RF P-CVD”,
Tribology international, 37, pp.907-912 (2004)

(10)F. Huang, C.Y.Chan, C.H.Lee, J. Gong, K.H.Lai, C. S. Lee, K. Y. Li, L.
S. Wen, C. Sun : “Wear-resistant multilayered diamond-like carbon
coating prepared by pulse biased arc ion plating”, Diamond and
related materials, 10, pp.1850-1854 (2001)

(11) Y.Taki, T.Kitagawa, O.Takai : “Preparation of diamond-like carbon
thin films by arc ion plating”, Materials science letters, 16, pp.553-
556 (1997)

(12)R.D.Arnell, P.J.Kelly : “Recent advances in magnetron sputtering”,
Surface and coatings technology, 112, pp.170-176. (1999)

(13)A. Grill : “Diamond-like carbon - state of the art”, Diamond and
related materials, 8, pp.428-434 (1999)

(14)A. Erdemir : “The role of hydrogen in tribological properties of
diamond-like carbon films”, Surface and coatings technology, 146-
147, pp.292-297 (2001)

(15)Y.Liu, A.Erdemir, E.I.Meletis : “A study of the wear mechanism of
diamond-like carbonfilms”, Surface and coating tchnology, 82, pp.48-
56 (1996)

(16)Y.Liu, E.I.Meletis : “Evidence of graphitization of diamond-like
carbon films during sliding wear”, Journal of materials science, 32,
pp.3491-3495 (1997)

(17)FREEZE—AR : TAIP/UBMSIEIZ LD N T A A r VRO B 8§
ERah~OTE ), MRS, Vol.54, No.3 (2004)

(18)4gth BEus, Mhar &, TR AT, BB FOkE - iVl LEEREIC
BT D720 CHHEREIC ST, BMIMETHEEE, 115, 25,
pp-12-20 (1998)

(19)M.Nakamizo, R.Kammerck, P.L.Walker : “Laser Raman studies on
carbons”, Carbon, 12, pp.259-267 (1974)

(20)A.C.Ferrari, J.Robertson : “Raman spectroscopy of amorphous,
nanostructured, diamond-like carbon, and nanodiamond”, The Royal
Society, 362, pp.2477-2512 (2004)

(21)Y.G.Kravchenko, B.I.Peleshenko, A.I.Burya, O.Y.Kuznetsova :
“Caluculation of the contact temperature of a friction couple with a
high speed heat source”, Scientific problems of machine operation
and maintenance, 4, 160, pp.51-60 (2009)

(22)Y.Kaburagi, Y.Hishiyama : “Highly crystallized graphite films
prepared by high-temperature heat treatment from carbonized
aromatic polymide films”, Carbon, 32, 6, pp.773-777 (1995)

(23)H.Li, T.Xu, C.Wang, J.Chen, H.Zhou, H.Liu : “Annealing effect on
the structure, mechanical and tribological properties of hydrogenated
diamond-like carbon films”, Thin solid films, 515, pp.2153-2160
(2006)



b
x

ST RE RN v # — RGeS, 5105, 20154F

REELRFNE v MIXT DB 2 OMgeRHmiE1E O B

P ¥/

)%

=

Development of metrics for quality evaluation of information retrieval systems
for incomplete evaluation data set

Norihiro Ohira®"’, Shinichi Tomiyama

* 2)

Until now, numerous information retrieval (IR) systems have been developed and utilized. Nevertheless, it is uncommon that

they are objectively compared with other systems. In academic studies, the qualities of IR systems are numerically measured

based on a complete evaluation set that gives relations between search results and query keywords. However, these methods have

never been popular in general, because they cost too much to evaluate the relevance of all the relations by hand.

In this study, we developed two methods to evaluate IR systems using an incomplete evaluation set. The first method uses

machine learning. We have obtained favorable results in experiments using only 50 manually-evaluated relations. The second is a

new metric for the quality of IR systems. It differs from conventional inf-nDCG in the point that it can handle the query intent. In

experiments, it was more robust against the incomplete evaluation of relationships than inf-nDCG.
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Keywords : Search engine, Information retrieval, Big data, Metric, Ranking
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Development of level difference clearing caster
Yasuhiro Nishikawa™* ' ), Yuya Suzuki* "’

A level difference clearing and shock absorbing caster was developed with a simple and compact structure reducing the

required force for clearing the level difference. The new caster has two features; one is the eccentric axle position frontward and

upward from the rotation center of the wheel, the other is the implemented spring device in the wheel for shock absorption and

attitude restoration. The experiment with a level difference of 40mm proved the reduction of maximum level-difference-clearing

force by approximately 20% compared to the conventional casters.

F—U— bk Ry AX—, BoE, @RI, WL, (TR

Keywords : Caster, Level difference, Shock absorption, Eccentricity, Spring device
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Verification of noise suppressing performance calculation technique for conduction
interference suppression parts
Hiroyuki Ohashi* U, Yuta Watanabe 1), Manabu Omori* "’

This study proposes an equivalent circuit for an Equipment Under Test (EUT) for conduction interference noise suppression.
This report shows the procedure for derivation of equivalent circuit impedance and noise source voltage from the measured
impedance between the power supply terminals and conduction interference waves. Applying this procedure, the comparison of

calculation and measurement is shown on the conduction interference waves of an EUT implemented with noise suppression parts.

F—TJ— K EML, RELER, A AR

Keywords : EMI, Conduction interference, Noise suppression

1. [FC&HIC

EMC B ClE, AEEHEFUED oL LT, ®EOER
W72y BIRA D 150 kHz 70 5 30 MHz OA=E 15 # (LLF
A RX) DREZATV, BEMELL T TH D Z & 2 d 2
REEE 2 S 5V, Z OWE B, SR I FICEUT (i
AL E) ZALE L, LISN (GeElERIEEME) & FEIEn 5 A
V= H U AR A LT EUT I AC SBIRZ A L,
EUT 63495 ) 4 A2 EMI LY — A THIET 5, X1
VARG E W OME ik E R T,

) A RDORE SPHEMEBZTHEE, /A ARG
mEBIMLT, /A XA DR, EOBRICKKE
L SV O»OMERD D, BlzE, BRI
JARDBERE 2> TWD AL v T 7 BRITKIKOS
A, BFEA—D—DLEALLZLOEFHALTEY, [
ke EORRFHERD 2\, AT, /A XRBREOJE
WHE R E RN T — 4 L LTRSS TV RN !,
J A R OBIMCE D ) A AR ODFAE T 2
L= T2 2 RS, 2R ) A XSO h -
TV, 72, /A XZE /) —~<vVE—R /A XL aE
VE— KA RO ZHEOBHTE— FBFEEL, e/
A XxPREBE T F N ENOBIT — RO HXIS L TREE
SNTND, LinL2an s, EEHSU (CISPR1L, CISPR22%%)
ICHEASWERIE T, SERE— R0 ) A4 ZDE RO
ETH DT, /A RS O R E DS ERE RIS S
NZVOREFTH D,

PALED &5 22D 7o DI AR ERE W O3 R FIRITAR S

TN 1T D AR T O(RHE — REBCE T L ORGE
PR 25 R JURIEE
VBT - M —

ENL STV, 72720, RFHBEME T /A PR B
X, [EIERE L — A b EM T TR Y, (Bl IR
T BT LT A XDJRR R #h 72 % 1k % 77§ DEMITAS
R EDIREY —VBNTET D, — 7, RIEEME B D\ TR
S AL T 9% 1B O R RIS B A Hiflr il A 13 e
2, TR E e & EMC SREBRBL CIE% B e R A i
T, ZOEFUREC R FRE & e o T D 2,

ARWFZE IR RER 23 157> & 22 W EUT O 2R Ay e 2180
RIHITHEE LT, BUTIC /A ARPBREL 2 B0 (0 7256
DA XD EFET Dm0, WAL KT
TCEEBZ DF T FIEERF Lz, Zoa8Mkc>
WCAL v T v T EREFNCRET S,

L AsE e ik

2. AEMGEEETIVEINS A—RREZE

2. 1 EIERETILOEKR  EUTOER L (Live) F4,
N (Neutral) #H, PE (Protective Earth) ® =i+ T D¥E D
[l E T A DWW TR T, IR0 b WL 7= JIE rlEE 72 /3
FA—=HIL, WA = ABEIO ) A XEETH



b, SmrlA = AL, EFS- LA, N#H, PE
OEEE TN RIZEUTOA Y E—F L ADZ L THY,
ENENLZY Zypo Zyp & T Do £T2/ A XEIE L IXEFH
FLFH-PEf, NAH-PERICHAT D EUTH D/ A REIE
DZETHY, TNENRY, V,bT5, LLEORHEFRE:
INT A =R INBEREETIVOERIL=ZSDA L E—F A
INTG AR L T ODEENRNT A= GO THNIEZ
DEZRITE 2,

F7-, BIFET VI LN 252 /) —~<LE—
RELHBELIONMBEPEOMTEMT o2=2E L E— D
RO ) A ROBWEE DR STV DA RERH D, N
2T, /A REER EICHRBEENT 52 & TEE— R
WEBRT D2 ENDD, FIZIFESOBIMNIE>Taxy
E— R/ A RAOEMOEBEWBE L EDY, /) —~<ILE—F/
ARXELTEBRTHZEnH D, 0D, BIFE— KD
LA BE LTZERET VOLERD D,

IR U7z RIS SV THERR L 72 [H1 £ 7 L 23X 2 T,
AFEBIUERE T L (K2(a)) & Y AERRTLERSE T L (X2(b))
THY, TNEIUTHRTEICL VDT D, AfERRAY
[B1#&E 7 VLR T- I SR A A DA, YRR
AR T 7 LR T E SN SR s 2 AT 2356
W2, NI A=FHRNEL 2D, TLTELLOREKE
TS ZOONEA =K A2, Z,, Z, BXO
DD ) A RV, VN EEND,

"""""" N

(b) Y f#R M ml#EE 7 v

(a) ARSI E T L
X2. PLAMZEEET L

2.2 EBRANTA—FOEEAE  E£7, ARHEEEK
ETINONT A—FEHFEE RS, AR E T L
DREA L E—F X2, Z,, Z1%, BRTFOA > v —
BU ALy Ziper Zupe DIED D,

7 Zln2 +Z/pe2 +ane2 —2(Zan/pe + Zannpc + Z/PFZ"PE) (1)
‘ 2(Zln - lee - ane)
2 2 2
Z _ Zln + Z]pg + ane - Z(ZanIpe + Zannpe + leeane) . (2)
b=
2(_Zln +lee _ane)
2 2 2
Z _ Zln + Z[pe + ane - 2(Zanlpe + Zannpe + Z/peznpe) s (3)
‘ 2(_ Zln - lee + ane

LLTRDD, £72, /A XHWEOFERL Y, EUT DEJK
SO LAH-PEM / A XEEV, NAH-PEM /A XEEV, 5
DPNoTNHDT, ARBEOBEIKET VD ) A XFV,,
Vo DIEIT,

Bulletin of TIRI, No.10, 2015

Za + Zmexa _ é 0
VOa Zmesa ZZc 7.7 V[
Vi 1= 0 Tb % V.=V |- (4)
c mesb
Vop =Vau 7, 1+4,+7, 1, v,
Z mesa Z ¢ Z mesh

K@) NHRED, 22 TZir Zyey (TEZRDO AT A
E—X 250 QTH D,

WICY FERIERE T L DR T A —2 B EE RS, Y
AR T VDA = R, 7, ZITEIRA
MDA L E—H R Zye Zipe DIEIND,

Zy+Zype = Zype

7 = e
p 5 (5)
Zln _Zl e +Zn e
Z, = 3 P s (6)
~Z,+Z,.+Z
ZC — In Ipe npe (7)
2
ELTRDD, EFRERET LD ) A XV, Vo, DfEIE,
Za+Zc+Zmesa Zc
VOa _ Zmesa Zmexb Vl (8)
V[)b B ZL' Zb + ZL' + Zmesb Vn
mesa mesb

X ®) HKRED,
3. /A XWRKIZLDEEHERDOELEDEGE

TERR U= BB E 7 L D BB 712/ A A SE 3R & BLY
T I2AZIZEMI Ly — "D AN A B —F o R AET D
JARXEEERV), V,EL, /A RXOEEDRRIFIEICS
W, XarFordBlOYarFordamo i =5e
EHNZIRR B,

ETXTUT UL ARREE LI ED /) A XD
BB OWTIHRRS, XarFrdbidarsrdaL
FH-NFRICEY (T 23R FETHY, /—~E—R )
A RZR L THHI R R H B, XarT oo v e—F
VA% Ze L L, AFERREIEE T VIZID (T D & Z Ak
LU Ze B AT 5 Z L2 B2, R4lckBIF5
ZH I Nl ERTENTE D, ZLTXarT IR
(T RICHAEST D ) A XEIEV,, V, 17X @4) o1 v —F
VU ALTHNDMITEN A VT,

PAY/ 4 0
VI' Zmesa Zc // ZXC Voa
[ 740 Zb Zb +Zmesb
Vn V] - 0 Zc //ZXC Zmesb VOb (9)
¢ 7z, z+z,+7, 7, | e
Zmem Zc // ZXC Zmesb J

X (9) nokES,

WIZY 2T U K a3t a2 Lzt o /7 A4 XD
BhikzRT, YEidar s oY LA-PERME L ONHE-
PERIZI Y HIT 25K FIETHY, aTE—RN /AR
WZxtLTHBIR R S5, YarT ool v ve—2 02



B Zpel U, ARSBRIEIRET VICERD )5 & Z, 8L W
ZAZx LTINS Zy e O AT 2 Z 2270 572, R (4)
BT DZ, 52 e, 2,5 Tl Ty & T ZEINTE D, %
LCY ar 7oy I RICEET D /A ZEBEV, V)
I @) OA v v —F 2 ZITHN O T % VT

-1

Za + Zme.uz //ZYC Za

e 0
V[y Zmem //ZYC Zf VOa
" L Bzt )|
h = 0 Z, Znes !l Zyc o 1o
g, 147,47, Z huhe
ch:a / ZY(' Zc Zmesb 1 Z}’C

£ (10) BERED,
4. RAVFUIERICK DREBH

4. 1 aAVTUHIZLERE  EIEMEEORAL AL v
F U7 EIRABUT & L, WEBIEI 2 ERL L 72 E 7L (B
BN 2 7 B AT D 72 A SRR RN E T
V) ICEE R, A RAREED ) A XOE b EHE L,
FIEEET NDO/NRT A —Z RN E G T-A v E—F
AXEUT ZFEEEIRREEIC L TRy hT—2 T F T A4 FIC &
Y 150 kHz~30 MHz O JAEBURE 2 JIEIC L 0 572, £7-
JAXRIDOA L E—H A DONTHA v E—H
AT FIAPIC LY FEEREEREL, FHREICH W,
PATFIZEHERE S & HRRE R 2 w9,

XarvF Uk BaRRZEUTICHLI-E&D /) A4 XD
77 7 OFERER & FWHREREZRKZICRT, FHEEARE R
T3 (a) IZBWT, KFIK (FLflnone) &/ A XD L~b
LI LT, Xarv T ook s /A AdRaiLizL &
DI ARXDL VT EALEELL TN Ebho
oo FXarT oYV ORREELSETH /A X5 Pl
FTAHHEMTEAE o T, FERFER (K3((b)) 1220

(QESGIFEFES

3. XarF o & Bk G

ST RE RN v # — RGeS, 5105, 20154F

THRMER LR CEmEZ R L TR, FHARE, ERR
ELBICZOEUTICH LTX 2T YTk /A %)
BmIpnZ L EIRLT,

WIZYar T oo axtRkailLizL &0/ A4 XD T
7 7 OFERER & BRHER A K 41RT, R AT
4 (a) IZHBWT, K&FHE (FLflnone) O/ A AD L~ b
LT, YarT ook d /A4 XsbiRaiLizL &0
A XD LN ENTNDZ ENbhot-, £72Y
AT OEBREZCMES T A XD LB L
T Z & bbirol, EllKR (4b) IZoNTHE
FAER LR CEMZRLCRY, AR, RS D
WCZDEUTICH LTIEY 2 F oA R Th 5 =
LR LT,

Xarys v/ —</LE— K/ A XL TOREL)
RIEFIETH DD, BUTD ) A RO KBRS N 2 F
VE—RIAXTHDIEAITIZZ O A ZRTITRG T
ER, YarFuHiEasre— R/ A4 R LTER
REHFEFETHHOT, XarFryorEfRLEabY
THEZx % EZOEUTDOXEUN: ) A A= € E— R
JARXToHDZEPFHEMREOLTHW TE 5, ERFIE
THR e 7 A XK Z W95 72 DIZILEUT IZEERIC / A
Rt R L 2 B0 AT 72 1% O FERFE R T LS S LR o
N, BEFIECLVHE ETHR ) A RN E D D
DU TE T,

(QESEIEEES

K4, YarT ook axkiE R

4. 2 ERE—FOEBBRZROERE X270y
arF UL DARRTIE ) —~ L E— R/ A Ahasr
F— R/ A OISk L TIHIZIRN H 523, A
Y72 ) A ZHRIZ L > T—HOBIME— RO A XD
LCLEIZERDHD, ZHUIMBIEE— RBREHT 5700



Thd, HlZIXERETOLMA-PEMIcORa T ¥ %
BT slatsret— KA X0 HOMEMTE— RRE
T 2Ltk oT, /J—~IE— K/ A XREINT 5,
PERR L 72 BB 7 % 2 OGHE — OB HEIG % 8l T
EDHMNAA v F vV ERAEZEUT & L, EUT OEJGDOL
H-PEfICOZ = T P20 1T/ A AOEE %
R Lo, BUTRICEHRRE R & IR R 2~

K5I EBINEif% & i Lz ) —~AE— K/ A XD
7T 7 kY, ARERERTKS ) 2BV, BN
2L (Lffilnone) @/ A XD L~YL Ll LT, a7 o4
BMED ) —<VE— KA XD LN LTz, EH
FER (X5(00) 122V T HEEMFBR LR UM AR L,

(QESEIEEES

K5 J—<AE—R/)ARX

X6 ZE BRItk 2 L Lo aE v E— R/ A XDY
T 7k, HEMEEZ TG [ZBWT, BT
2L (FLfilnone) ) A4 XD L~YL gL T, a>F v
FEMBEOAELFT—F A XD L-LEEFRD LT
72 EREER (K6(b)) 1IToWT & EE R & R U %
~LTz,

D OFERN S AR BN L5 2R
I A RN ) == R A X~OEIE— NOE#H %
HECL > THEND D ZENTE, Zhicky, flxiE
BIED ) A X7 4 VX [ElEEZ EUTICED (11 Lz & ZIoR
WO ORI 72 LTHHE ECEkRE— FOZE
BUC LD A XA R L, W77 4 VX alE~DE
ER A ZXOFEWZETIZARE E 72 D,

Bulletin of TIRI, No.10, 2015

OESEFEES

X6, mELE—R/IAX

5 F&®H

B REAE R 23 0 B 72 WEUTIC X LT/ A X% HRER L &
WY GED ) A XOEEFET Hewic, Wik
VAR R E T VACE EHZ D FIEICOWNT, Mafliz
FERE AL v TF U T BREGUCHE Uiz, B A A%t
WRHEORBILARMEY) A2 7 ¢ L Z B OFH A L, kT
BT A SR OANE % R 5 72 IR GBIt o
EUT D J A AOERFE RS LB CE o208, 2
RFETFREIC L > THIEOHE AN TE 5720, 2
PRIRIBND ) A RN TE D,

CERC2747 A 14 A, SERk 2748 A 10 H iF52AT)

X )

(1)TDK #i&4t : ITDK EMC TECHNOOGY EMC#% &0 A K7
7 |, pp.110-111(2010)

(2YEM AT/ 4 X5 o ke %5410 ), [THE HOTLINE],
Vol.30, p.31(1999)




FORHSTEESE AT e & o & —RFJe s, 95107, 20154

B IRZRD 3D ) 2 B H TR E

EHOHENTY EE

B

BrfR A gt

Design of dynamic vibration absorbers using a 3D printer
Yusuke Iwata™ ”, Yasuhiro Nishikawa™ "’ , Yujiro Abo™ "

The modeling was conducted on the shape of dynamic vibration absorber (DVA) readily designable with simulation. Utilizing

this model, the DVAs were designed based on numerical calculation and manufactured with a 3D printer. The calculated natural

frequencies were basically consistent with the resonance frequencies obtained by the vibration test on manufactured DVAs. And

several DVAs for cantilevers and vibratory tools were designed and manufactured using this model. These attached DVAs were

capable of reducing the targeted vibration.

F—D— R BRIER, TT AT 4T ~v=a T 7TV 7, 3DT U X, IRENMKE

Keywords : Dynamic vibration absorber, Additive manufacturing, 3D printer, Vibration reduction
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Proposal of GHz band EMI measurement without electromagnetic wave absorber
Hidekatsu Sasaki* ”, Fumio Takahashi™ "’

First, a validation was conducted on the use of a narrow beam antenna and the elevation control method for EMI measurement.

And an elevation control program based on beam width and measuring distance was developed. Applying all of these, a proposal

was made on the measuring method for GHz band. The evaluation was made on the applied SVSWR method in our procedure,

and a comparison was made with current methods. The results of proposed method were not location dependent. As a result, the

correlation of the measurements between the measured sites was obtained.

F—"7—F : GHz#r, EMIE, {AHIE, $ 14 5 VSWRE

Keywords : GHz band, EMI measurement, Antenna tilt, Site VSWR method
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High Power Impulse Magnetron Sputtering (HiPIMS) method
— Its properties and applications of coating technology —
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8 </script>
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1 $('#led-on’).click(function(){
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14 $('#led-off").click(function(){
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Development of collecting/recovering technology for waste VOC from coating factories
Shigenobu Shimada™ ”, Akio Urata™?’ , Akiyoshi Onozawa™ 3), Toshio Kinoshita™® *’ , Akinori Sasaki* 4
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Adsorption properties of modified banana fiber with schiff bases to transition metal ions
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Development of optical coherence tomography
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