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Cementless hip joint prosthesis after THR (total hip replacement) is often subsided into the
cancellous bone of femur under compressive loading arisen from body weight and gait. This
phenomenon may occur additional damage to patients after THR. To prevent this problem, a
femoral stem with collar is invented and used as an alternative to the stem without collar.
Because of the collar shape, it is easy to expect that the stem with the collar does not easily
subside into the femur. However, the actual biomechanical effect of the small collar on THR is
hard to estimate from the intuition based on the empirical background.
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11:40—12:20 T AKBMEDERIES 2 aL— a0 )
g REGEEKXKIER)

12:20—13:20 BEKEH (60 &)

HARE2(AXEEMHERARIBEIIER) A5k BAXGHH)
13:20—14:00 TRIFDOERINFAMFEMEER L
MTEF(PBPRXEMBERER)
14:00—14:40 [EHRBF[ITMEAEDTIK
2 TE (HARKHEER, EHAXLEHD)

14:40—14:50 {KEA(10%9)

tyiar3d RAFTTUTIL2Z A% BEEHERKE)
14:50—15:05 Next Generation Antibacterial HA Coating — Antibacterial Activity of Ag lons in
Serum— |
I. Noda (JMM), Y. Ando (Med. School, Saga Unv., JMM), H. Miyamoto, T.
Shimazaki
Y. Yonekura, M. Miyazaki, M. Mawatari, T. Hotokebuchi
15:05—15:20 [ln Vivo Ability of Novel Thermal Sprayed Antibacterial Coating to Sterize
Methicilin-Resistant Staphylococcus Aureus |
T. Shimazaki(Med. School, Saga Univ.), M. Mawatari, H. Miyamoto
Y. Ando, I. Noda(JMM), Y. Yonekura(Med. School, Saga Univ.), S. Kawano
M. Miyazaki, M. Sonohata, T. Hotokebuchi
15:20—15:35 T Antibacterial Activity of Heated and Hydrtrated Dolomite Powder |
Y. Yonekura(Med. School, Saga Univ.), H. Miyamoto, Y. Ando
T. Shimazaki, I. Noda(JMM), S. Kawano(Med. School, Saga Univ.)
M. Sonohata, M. Mawatari, T. Hotokebuchi

15:35—15:45 {KE (10 &)

tyiava IMAAH=HR2 Bl&: KOBK(EBKET)

15:45—16:15 & FEEBAxGE A RS OE B2 88 L1 G 5 o) 54 |
EINEZ(LKI), RAJIEE, AHA

16:15—16:30 T ATIRBESTEM KB OARER LRI
PRt (EEXKEBT)

16:30—16:45 STE/EME ATIRBEESORZBEEL S 2 L—2 RV - H3EE)
S F (EEEL, JW), L£% B (M), KOEx (EBEKETI)
HFERE (EEXE), BE B, M X

16:45—16:55 FAR DI WK H(AMXEZERAHEHER)

3. BEOBE
(1) "THAREFEE Y 7 4 T — X _X—ZDOHEFE] )R

AN TP (THA) OX&R & 72 - 7= BF OTRT - #i7# BT O 2 BTN T 5
Z L%, THA OFHli D A7 537, BF @ QOL (EfEDE) OFMEICHE W T HL AR /RIEE L 0 5.
AEEE L, T E CEERFEBIEIFICBIT S THA BEOBRITHRZ1T-> TEX TWANR,
MR BARTENMER Y 2 S 0RAMBEIRE N 2T+ 5720, THHEREFECL U T 4 F—& X
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— ADEREEITH>TWD. KFEE TIIART —Z RXR—=RZOWTEND R ST,

(2) TREBEEIE Y O %2 BB L A TIRBEES ORI+ 5132 # 5=

AN TRZBAEEHHT (Total hip arthroplasty, THA) %, ZHEAXEAEECEE Y v~F72
Sl X D AREEREEELWET D ODR LR RIGEED—DTHEIN, A
T v N DEFERMRE, B4, WA EOMETREIMENEINTVWS., 2 boREE A
WARENMEL OFENBREZ W SN T 5 = &k, THARE OTEIEHE i D4R =, A
TR OG- AR AE1TH) ECEETHS. Z0-H, ATIREESOMRE % 163 2 B
B2 L—ZOBRREMTbIL TS, L, ZhETYI 2 L—& CIIiBgE» o
NOFEEIZBRINT WD o720 T, KEEEYY O h#E8 L5 2 T ALRBEHi o
FIIZ DWW TEEST 5,

(3) IBisurface N THERAENIC T DIEIBHHBEDIS AN T T NEEDORE|]  HfE H
JMM @ KU 7 2K S 4D Bisurface # A 7 A LHERASIIE, ball-socket #iEE2 BT 5
I EEERRORHEE L, SEMALTIE ball-socket HEIEN FE R REN L /05 - L CEMME
Za LS TS, F&IETIE, Bisurface 4 3E I, HICEEHRE CoO®EME M
L&E7 CFK £7FABERSH, ML BIEL THIESEA TV, £z, CFK TiX
ball-socket f&&EIZM % T, KUIZIZ72V post—cam 1S 2452 L 26 LE LTWA,
AWFZETIL, fREM Bisurface 57 /VTH 5 KU & CFK IZ2oW T, EBFITRET A2 H
ST ET AV ERAWT, 22 Ty MREEZFEE U 72188 thBEIREE T OIS BT 2170,
BOEHICNEEZ & bR OGEEDOISTHREBOE(LERHD Z L2 BME L.

(4) TSuitable Evaluation Method for in Vitro Antibacterial Activity of Biomaterials: 2nd Report
Y. Ando

Bacterial infections related to orthopaedic implants is one of the serious types of complications.
Recently, there has been a greater interest in antibacterial biomaterials. However, antibacterial
evaluations of each material are inconsistant, so intercomparison of the antibacterial performance is
difficult. At the ISTA 2008, we proposed to apply the Japanease Standard test (JIS Z 2801) with
some modifications using Fetal Bovine Serum (FBS) as a culture medium and cultured at 37°C, as an
evaluation method for in vitro antibacterial activity of biomaterials. In this study, we evaluated the
antibacterial activities of bone cements containing antibacterial components by this modified JIS
72801 test.

5) TFE2 BT NI OLF ) Ty A NN—EEOFEMERME]  HEET
ALBEEHFEZHOEEEARFMCBIT 2RI RE2METH . BEE I, ABN
CERA A LRI LD BRT F L OEREICT L DF JHEE (RERRT /) Fa—T7kE)
AT HE—FF BB T EERBIREZ IR T AN 2B L, AEESICTHED S
WHIFEMREZHRE L TE 2. SN, RE2EFTRWFE VBT NI LT ) 77 A R
DEWHIEMEIC W THRER R E -,

6) TAKEMEDHEIE VI 2L —3ayv)] Kl B
BAEMRFTOBAE—Y a Xy P F ¥ AT L2 ANWT, B THATRE I tbh
LEBYMORD LIFEEL NA—F v Lt a—<v VT VEHMABAEDLY, EFENETRET S
NFRBEICOWNWTY I 2 b—va VETSEERICOWTHER RSN, bbby TEKY
L2 b= g VRHCRT MR~ OREA N TR E LT, RT A R L HRERET 4
HAGDLEE VAT DIZOWT BB I NT-.

(1) TRIE ORI E L REM L] RTEFR
A A QORI &I, EEEERRIE T 24 O 72 DI AR TR AV 7 RN 60 5A B
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Has (NTREICATHEZY) NEERERZRZLTEY, ANEDALEBROBEIH
FENTHER L, Zh o OmERE LM b TE 2. Jeitti) 7o & AR R DA H e8I
BOTE, O ARICELOEBEMEND, © RPVEDIAZBEER OBISIALICNG U7 ihE 2 %
B, OREMOMRE, &Lk, BB ELERT S 2 L NEEREMHETH 5,
—FOHNE S oS N E OB EREE 525 2 LK, BRI A OB &SR 2
TOE, BFROLEL 2L, REBOWESER L, BFEICL > TUIERBIL 2L, L
MHDIRVEIRE TROL L EFREZRY R 2 EATRRICRZ 5.

(8) IEHRMEIRTMBEEOBNR) 8B FF

A 7T v e EEREEATENC I D 5 Bk, KL T TV S ERN A E R RO
T HREH AR DO, EBEEEERE (1S0) &K EMBIRBRBS ASTM TH 5 5. EEI1T
IS0/TC150 UMEHHA > 75 FNHEMEESR) OENRFIEESDEBE L L THEEBLADE
BERET I ENEETHY, RFICEEL~OHM L XELEFTIHNTAELED
3.

(9) T'Next Generation Antibacterial HA Coating — Antibacterial Activity of Ag Ions in Serum— |
1. Noda

Bacterial infection related to orthopaedic implants is a significant complication today. One of the
ways to reduce the incidence of implant-associated infections is assumed to give antibacterial activity
to surface of implant itself. We developed a novel thermal spraying technology for silver containing
Hydroxyapatite (Ag-HA) coating with antibacterial activity and evaluated physical and chemical
properties, release property of Ag ions and so on.” In this study, we evaluated the concentration of
Ag ions that show antibacterial activity in fetal bovine serum (FBS) and antibacterial property of the
Ag-HA coating under the biological conditions.

(10) Tn Vivo Ability of Novel Thermal Sprayed Antibacterial Coating to Sterize Methicilin-Resistant
Staphylococcus Aureus] 'T. Shimazaki

One of the serious postoperative complications associated with joint replacement is bacterial
infection. To resolve such a problem, in the previous works, we developed a novel thermal spraying
technology combined silver (Ag) having antibacterial action with hydroxyapatite (HA) displaying
good biocompatibility and osteoconductivity. The properties in vitro of this coating (Ag-HA) have
been already reported. In this study, we evaluated the antibacterial activity, comparing with HA
coating, to clarify the in vivo ability of Ag-HA coating to sterilize methicillin-resistant Staphylococcus
aureus (MRSA) using a subcutaneous rat model.

(11) TAntibacterial Activity of Heated and Hydrtrated Dolomite Powder] Y. Yonekura

Bacterial infection related to orthopaedic implants is one of the serious types of complications. If
the infection is occurred, it is difficult to treat. Finally, it may be necessary to remove the implants
and insert the bone cement containing some antibiotics. There has been a greater interest in
antibacterial biomaterials to prevent implant-related infections. We focused on the antibacterial
activity of heated and hydrated dolomite (HHD), which is inorganic matter. Dolomite is a kind of the
limestone, which is double salt, consists of calcium carbonate (CaCO;) and magnesium carbonate
(MgCO3).- Dolomite itself does not have antibacterial activity, although, the main components of
dolomite, CaCO; and MgCOs, are converted to calcium oxide and magnesium oxide by heating and
hydrating, it shows antibacterial activity. If the biomaterial containing HDD shows antibacterial
activity, it can be one of the tools to prevent and treat implant-related infections. The purpose of the
present study is to determine the effective concentration to show the antibacterial activity of HDD, and
to evaluate the antibacterial activity of the bone cement containing HDD.

(12) T - PRJat it ISR N R BAE 0 SE BN B8 & Bib)s ) R &I
OEESENODS S EA Y EEMNT, Sl X 21681 v — OIS AT, B
VIab—2 X5 ATEE OB 2 8@E S 2 Sz,
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(13) TATEBISESRIE DA REFREMIT) it

A LBASC B3 5 A TR EHIT (TKA) N AT BISHES OIRRRE & LTk L T
TWD. BARADEBRRNICEWTIL, EEELITO 2O AT b K& 2 Hih #2544
HERD. O, EREASHTHW ATHRBEES LY SHICBORIAEZRE WM 2
&Mk D e Mt A TS OBREAED ST a. BIERESHL T\ E2)m iR
ANLHREEH OBE a2 R =R MIRERO LD L RBKRELS B D10, EBEOMHOR
WTOATIRBEECEE OMES 2 EEICHIT T 24ERNELD. AFETIE, Z0LH7%
HEICE D AT OBEFTMICERZBEEFN2To72. Zhic kY, B2mif AT
B ORI IZ I 1T D988, ARFICRIETRE, Tk o TRAT IHEA 2 &2 RF
TOELHKE L.

(14) TEEEMUATRESORIBIBEL I 2 L—¥ 2 AW % S5
RO BRI, B2 EOREMEIEICIO T, KBMPEER /)25 A TR0 BEiK
BLOMEAEICRIETEZEELMDLTHD. TOFMMO0I, BRIKENT > thEhiE
B BT 21807 ECEMAELBES S I 2 L— 2 2R LY. oA AR5k
EN7-180° ¥ CRRHEITTRE A=A REh A A THEBIE 2 H\, ZhaBEF VIR (i), 3 f
BORR DKM 2 AR L. Ak, JEdic & b7 5 KEEIRE FT) B 0 Ak
WCDOWTHER 2 Sz,

4. HEME

AR LIE, 2005 FITISH PP ERIFEES & L TIID TOER L TEOM LY
BICETEDDFEAIIRESRE LTAZ— ML, HONE, TICZARN 20 LR E
XTholz. —MEEIVZA MU IS AT U TN A, iEMEEZRLE L
ANLEEICBEE ST DA AT U TS AR E L RBEC L. @it 2 32 7-
EREICBWTRICEERT—~0—2Ths AL 23EL L, E¥LITH¥OMY
O LREMOMERICLD 1 AEOEENRDH -2, BNEHE LHEELZTOKRYE, Wk, 4
ELVKA0LIEEEOBRMELRDHY, FHEE DIERLHEWREZER L CHEW:., KIFEES
2, ZONORBICEERREERIZLIZZEEEFEUTIEERY.
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21 4% 1-3
HE EEMA T T N OSEREEERICBE T %R
NMKEREBRETRDE BT #2

1. % &
HEBTENERLEZESEIZBOT, BPEEOR L AR EHEDIER TIXER ICEL HETH 3.
AEARR LERBEEICBNT, 2015 FICFEARAAD 4 A2 1 AT 6 BULED AT EENTE S
BETETELIRDZLBTFHRIND. REBEOCEKTIIMBEDET L bERBH 2 EOWERELL Y,
HRHARIC L 2R EHEOHIE I EELESMBEO VLS TH D, T, wRELLH D WIFERSMRK
BRHLIBEITIL, AT T NEREBBEEND Lo TETWS., TEHEICH~S L FEEICRT 2
AT MERISESEAMEERZTRY, B LEROREPHRB A EFEENA V7T MEAS
LVEEECIETWD., —RIZ, BEABIIBWT, BATEA U750 NOBEBEAEARBIC W TIERE
DRBRIZESHTREEND. Lo, EFENZLHENEOFHRIZESNTAS V75 MNERE R
—FTBEIBRFENRELINANE, A 7T MNEEOHBSITRAREE A THAS.
FITAMETIE, FEERERHEBEDO CT T — &2 b I 3RITETFLAEEEL, FORFIZONTAL Y
T NABLBEAMIBL LR LUASNMEETO 2B E L., BB, AV 75y AL
BERGEFEZTHEHLEL2E O 21T 7.

2. BETFTNVEE LN

A REERENT Y 7 b U =7 Mechanical Finder # W C FEEEZHEF VR ERLE. 95 b F LHEE
tE5E CT 7 — % (#BRE 84 mBM) 2o FPESES ML, 2RITMICHH L DR 3kTbkT2 LT
TR T VEER L. (Fig.l 21). ¥-BOoRYEEHLBFERIEA7-01C, CT @O BEBEESH
JEL, Keyak DERERAWTERELZ Y JRIIHBE L, FERICE Y YT, KIZ, 1B L7 HEEERESE
EFTNVIHEATDHA LTI MEFVEER L. A 075 FOBERITS.TSmm & L, BITEEoEgs
KU TELE Y. AR TIER LIZEBET MK LTA 77 v MERBR I EREBICRIETHEL R
RBEDI, AVTTFTINIE AR - 6ARDEFAEIER L.

BREHL LT, LHEOEREZELETE xyzEBE) L, @iE THEkicEmicst U TERE S RIS
H 200N #EH & 872 (Case 1) (Fig.228). ¥z, WBREEOHIFHRE DO RITKEFMIZ 50N O5H
MEEFER IOV T LT 21T 72 (Case 2).

(a) Case 1 (b) Case 2
Fig.1 Maxilla model. Fig.2 Boundary Conditions.
3. BRLEBE

EEFEOSMWE FIZHBWT, FARAESC 77 ML TOOTAT R F—45FIRES Fig3 1o
AT, AT T MEFBCBWTRANICE VI R X —ERRRELTWEZ R3bns. 20k H ke
FNX—EPEICRNT, BOBREBEORINARAEL, ILIKEA L TFTY bDOWDRIZEN S Z L AR
Ehd. M@, b)), QFHET2E, (770 MABBEMNT 2 & T, OFTHTRNAX —FBEEFER
B UEfMENSZ ENBEBETX 3.

2EBOWMESMHTO, FREEHA 7T MNADE CORKOTHT FNLXF —FBEELLE LD
% Fig4 IR 7. REERELHOBE S MICHOMAHMESMITZEE, A V75 MAKREEL TR L,
AT T 6ERTIZA%EDL, A7 T70 b 3EKRTIII0%EMTS. —F, BBEBREGITHOAKE
FHEZHEEMZIZ5E, AV 7TT70 6 RKTILZT0%DETEZRL, £ 752 b 3KTIE 330%D8EM%
ARLTVWS. ZOXSIT, FMEDHA FTIZL>TOTATRAF—FEOHEBHAERY, Z0Z L THMA
RERPWE LY R EEROOETEL DNAWESRE T RTICO VTN T5 2 L OLEEEZRBRLTWVS.
&, AVTT N 6ERTIHA0%BAIL, £ FF 0 b 3ERTIT0%EMT 2. —F, BBEEREGITHO
KEFRCREEMZHE, A 77 F6ERTIRTO%DETETRL, A 752 b 3K T 330%DH
MERLTND, 20X, WEOIA T Lo TOTHIRINF—BEOBWBNRRY, Z0OZ LT
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(a) 3-implants (b) 4-implants (c) 6-implants

Fig.3 Distribution of strain energy density around right molar implant.

MRRELHE LY 2 CEBEONETEZ bNAMERGT XTI OWTHEN TS Z L OMNEMEZRE LT
W5,

4. #& B

AT, FFREEHEEED CT T — 200 FORYEMZHERLE S KTEFLEERL, 205
MIA T b FBEETTNAEREEL, PHEAU I FVEFARBELE. S50, ZOEFAIT
KT DA LT Ty MERONNFNEEMERFTI20, BAL L 750 FEAME S, 4, 6 RET{LEET
BERITE R DT, ZTORR, 40770 MREEAENT 5 Z &L THRMICOTHT RN X —BERRD L
BREMNRMET DI Ll bhrol. £, HREBEMGFREMICKEFAICHENMEAT 554813, HigEE
EEICEEFAICWEMEA T 285 ICRRT, A 770 VAREOEEN L VEZICHA Z L Rbhotr
BETFNADBEE, BICEREESHA 77 FEBIEBWT, 4275 MARER 3 Kici s L amzod
HTRNF—EEEPER L. 20O L3, BRLA3WESMM COMPTOLESEEZ TR LTV,

a5 vy a
£ £
z E
2 2 z
& & 15
&1 &
g g
i et
£ &
F os 5 o5
e o .
& 4 3 & 4
Frgrband Mode Implant Moda!
(a) distributed vertical load (b) partially-distributed horizontal load

Fig.4 Maximum strain energy density in the vicinity of right molar implant.

RS

O FMEEE, HEE, BTRE, HRHE BEHFEBEEOA 7Ty MAROHT &GN FRE, B
R2EINAFE V=T Y THRIER, BILERRE, 2010414 9-10 B

@ T Arahira, M Todo, Y Matsushita, K Koyano , Assessment of Mechanical Stability and Safety for Fully

Edentulous Maxilla with Dental Implants, Asian Pacific Conference for Materials and Mechanics 2009
(APCMM2009), PACIFICO Yokohama, Yokohama, JAPAN, November 13-16, 2009

@ FHERE, HHE H RATHRZ, T8BE AU 752 MEERHE L-EE LSO 2R S HEEE,
2 2@HEHEHEES, 2R, 20094 10 A 10-12 A

AR FEALRR
K4 g B4 Bl - Y5
MTHRZ AR SR HEHI= MAEREE, BROZE
AR IR Hi% FRARE &
FEEE MEE T2 Et2f BEIal—vav
HiE R N iz HERER FINtEE N, EEHFEE
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HARRY AR R T OMIIC X 5/iask< b Y v 7 AMBF I3 2550
JUNRFZRFBE TEIFERT ST A

1. &5

MEEHREIESHEICEW TEREEZE Y, £ OWEIIFECEEHSIC X TEIBESOESIEIES X2 T
W5, £ DOHFREES, EEMRERICETET 2MIAEE (ECM) CHEELTWS, HAREHBS
DELEIZBRL TIL, MlT o2 5 — 5/ U, BEEREEEZH- V5. BioaS—FrERicize #
IV C(VO) BUEBELRD. BEETIIRENZVC THET AL U (AsA) OREHI~O TN % 1
MERDZLICEY, BHEAROBEERFERC LR LED Y, GEEICBOTHIREENKE L. 22
THAFETIE, MRBEOHEWREN VC 222\ T, BANRERBROMRIEEICE 2 58BT3 L&
12, AsA LFRERZ B LTz, RIFR T, BEMLVCIZY VBEE7 2 aL BB (A2P) % Fuis.

2. EBRFE

PR E OREERN OB ZEERABEICL > CHBEEL, 7 u—2 1 wv%% /L (Sigma Type VII
Agarose) IZHETE L, HANEEMRET VL UTHW:, UIHIMIRAEIL 107 cel/mL & L7-. RBEAFKIL, B
Ba4mm, BmX25mm QAR E L, 37 C, 5% CO, IZTHEE L. $5H#12i3 DMEM % Fvy, 20 viv% FBS & 2
mM L-Glutamine, 100 units/mL Penicillin, 50 mg/mL Streptomycin, 20 mM HEPES Z ¥ U7-. VC fREE 1R ik
BEIZT,0.64,2.2,3.2, 6.4 pmol/10%cell & U7-. E 7=, AsA ERMBEF IHBEL LT,

HR G OBERE O N MEIT - /2. [EHRRE 0.5mm/min (27T, 10%0EMOT 7% MR T OB
FHHZE 272, BonziEH-0FTHEBRICEB N T, 5-10%0 T2 TR/ ZREIC L Y EHRELIL, 2o
% FERR ML 3R (Tangent modulus) & L 7=,

VCBRENBEREEBMET VICEX ZHEBL2BE L. BEZOATRBRA 2 A R T, HRMAELZE I
ImmiZ AT A AL, BSAME L7=tk, EREEZRAVCIRaS 4L IMas—4Fy, avy kel
CIRBOEERAR IS IR o7z 2IRFUKREIERR L 7258, HES L~V —F#EE (CLSM) (o CHtEE L.
3. ®"R

VC BEICHT 5 BAREMBET LOBEROE «
LR 1R, 8EZ 15 HRBL 22 BRICRBWT, 7
FASAREO I NV—TTIX, MABBEL_THERE %
PR SN, BELVC D A2P 25 L-EE
T, —HICABELRENHBHFK I OO, +47eE
RN oTz, £z, ECM OBEEZENEEL-L
A APERELEGETII N R 2T —F oot
IR BHERHER o7 (F—F KRIBH). A2P iX
AsA 10U VERAME SN TH Y, MK EOBLY B : * cuters ime st “
{EBERIZ LV, A2P 205 AsA BT 5 Z & THIRE »

AT 2. 0T, BEORIEHEATORT TR ronen o il tode e s oo
WD DT, 25— UERBEES S, BiME  P<0.01, §>0.8vs. control group in each culture days (ES: effect size:
BEARHEY RONAo b0 L Bbhs. B power of test).

Tangent moduolus [kPa}
o,
-
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EFRERRE & CERM B S OFE /R L UMK E v X 7 2% V2B - REVEFHE
ESERERSFEEMER Rand Al &

e Hi

ARESEE T, BICL D THEEO—HMEURL -GS Y, BOXRBIZL > TTFEE DM R T
K722 TeBRIZ, EBREOT L — b2V THEOEEIMTOL TS, ZOFMOE, Bl L/ THE
FREGDLED7D, TL— MNIBMOFIZL VTN THrBERENTWS. —F, ZOFHcrk
IBHIGHHEL LT L — FNOBEPELDLZ EBBEINTWS. OB TIE, FHoBOMITFE
Lo TREET V— B EELZIT TWAZ L b BERO—>THIARERSH . £2C, KifFE
i3, COEFBBRECEIIBREAETV— MO BEPRANDL Z L2 HiGIZ, MBMHERESRBENICL T
BEET LV — b OBEREBOMITZITo 7. BITICAVWZEEES L — hOBREFVIL, REHRR
CAD 7—# ZBAR I b155 Z L BEEECTH 5720, REOBBOWRERFERIKITT I Z A ¥ cHl
ETBHI L THELE.
® ik

> BRETALOMER

Stryker £ Ti-6A1-4V ELOTEE FABEE 7L — b (56-28087) 2% 7L & L CHRRBIESR{T- 7=
HEZ L > THLNICBEEMREIIRORY ToF—Fnb VY v REFAOEREIT-> 7. FREl
EBIIE, FERIZRIETIHAFVIVID 9 (2=hI ) vFtrry () AV, VIVID 9 &
HE T LEERT — TV EFFA L TCEREEY L — NMEROBETFT —Z 2RE L. BohEEROREGE
WARY =57 —# % RapidForm XOR2 (INUS Technology, Inc.) # AW T ESLE - #EEL, BEES
L— FEOREIRARY F 07 —F 2{ERK LT-. & 512, RapidForm EC, 42 L IcREmITR -7
HHRfmEZAERL, ZhbOMm2iE0 &bs 2 L TEEOIRIEEZHE L.

> HIRERAN

FEARBET — & 2B L2V U v REF V%, Parasolid TBRDF — % &l LT FEM 7 U E %
k7wt > ¥ Femap Ver. 10.0 (Siemens AG tF) (24 ' R—F L, MEIERKOHE, NEEKRERE~D
&, BERFMGEOREEAT o7, MEOBBMEREE, SHELO2BERETN, T2bLEEEER
EHHLTR DN OTHHREARZENENERTRIND LD L Uiz, HEHERIL, Ti-6A14V Ok
Btz mis, BRI 113 GPa, A7 Y 1031, RIS 900 MPa, BiEY%R%k 113 GPa & L7=. fERR
L7 BRERETT VOMMNT % ANSYS 11.0 2N TITo7-.

BEESL— MIMZAONAEBITFR T LICR R B0, 5 A r—28 UTR 1 ITRTER &M
THEEZ V— F & fiT 5 MEERIT 21T o7z, K 1IRT IS, £FStepl LT, Wiia D L F
i COIHER B 2 FIR U7 REEC, Wik 1 o REHiARIC z 05 W~ HI 2L 10 mm 258 E LSBT 24T
ol EOMBPELNIZHE, BEEMERE LISSICBT 3 RAEE 0 1B &2 2R L TR
ZYRZ—FSEDTETHEZRA Lz, FRIZL T, Step 2 BL U Step 3 DI NEICIT~7=. fiE
Pricid, sk 230295, ZERI 148799 DA v =2 AV -,

o FERLEBH

HEMERRATORR, B2 10N 8018, FTRBRIGEVERSB L. M3 1L, yihmogmic

B AREREYEMHOTHE Dy FLELDOTHS, MEBMIOBFELTALT7 7y MIBEREGEZ 52
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7otz R LT 5. HERES L O ORI K & MY BHEOTHNE U HER L o,
AT L - TR R B ESNTICERB I Z LI LV ESHRENMET 313 TchrnT, =
DESREGERECLY 7 L— FORAEBET T2 b0 EE2 NS, £72, K3 Tix, ®REILA 4+
MZT=EANZ B HERIC L o TEHOTABRE L TWS, ERICFIfFICERA SN TRICEBWTYH,
oL BREVFHLRFEAENMEAT ABAICIIERICA U BEEmESREOE S L 25 2 bk
ZbhD. H4ik, K3 LEERZ, yEiFmoSMEICE T 2BEICHEZRYE TRLUTWS. i
HOIEV REFHL 600 MPa B 2 2 BEIS AR R b, 20X ) REBEEISHMEE LSS, AESHO
N & o T Ti-6Al-4V DEFRENKE ETTHZ b, BEISHICL D 7L — O AMEE
THRFREENS.

® iRME (FEEK)

FIN #&, HiEE B, 2 E¥, TR flit. TEEEEHA7 LV — MO bh 3B oBEMERESR
R, %22 BIEHE RS TR, 2009, |

Step-1
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Table 1 Thermal properties of PLLA and PBSL
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BIOMECHANICAL EFFECT OF THE COLLAR OF THE FEMORAL STEM ON TOTAL HIP ARTHROPLASTY

'Insu Jeon, 'Ji-Yong Bae, 'Jin-Hong Park, “Taek-Rim Yoon, *Mitsugu Todo, “Masaaki Mawatari, “Takao Hotokebuchi
'School of Mechanical Systems Engineering, Chonnam National University; email: i_jeon@chonnam.ac.kr,
2 The Center for Joint Disease, Hwasun Hospital, Chonnam National University,

’Research Institute for Applied Mechanics, Kyushu University,

“Department of Orthopaedic Surgery, Saga University

INTRODUCTION
Cementless hip joint prosthesis after THR (total hip
replacement) is often subsided into the cancellous bone of
femur under compressive loading arisen from body weight
and gait. This phenomenon may occur additional damage to
patients after THR.

To prevent this problem, a femoral stem with collar is
invented and used as an alternative to the stem without collar
(see Fig. 1) [1-3]. Because of the collar shape, it is easy to
expect that the stem with the collar does not easily subside
into the femur. However, the actual biomechanical effect of
the small collar on THR is hard to estimate from the
intuition based on the empirical background.

@ (b)
Fig. 1 Geometric models of the hip joint prosthesis (a)
without and (b) with collar

METHODS

To understand the biomechanical collar effect, two regular
types of cementless implant without and with collar were
selected and modelled using finite element meshes. For the
FE (Finite Element) modelling of biological materials such
as, sacrum, coxal bone and femur, X-ray CT images of a
fifty four years old woman patient were used.

After practicing the virtual THR, which was done by
Boolean operation between geometric models of femoral
stems and cancellous bones, the FE models of both
prosthesis as well as biological materials were constructed
and finite element analysis for the whole structure around
the implanted hip joint under compression was carried out
(See Fig. 2).

RESULTS AND DISCUSSION

From the comparison of the numerically obtained
deformation behaviors between two analysis cases using
collarless or collared stem, and stress fields of the femurs at
which both prostheses are implanted, it is found that the
collarless stem shows a possibility to subside into cancellous
bone and the collar obviously prevents the subsidence of the
stem but causes the moment load to the femur, which
seriously increases the looseing at the interface between the

stem and the cancellous bone. Furthermore, it may produce
the varus deformation of the prosthesis, which may lead the
femur fracture.

(b)
Fig.2 Mises stress field around the implanted hip joint
prosthesis using (a) collarless and (b) collared stem

The geometric tilting of the stem, which can be regarded as a
significant cause of stem micromotion and loosening, is
investigated. Figures 3(a) and 3(c) present the lateral and
anterior tilting of the stem, respectively. Two important facts
are discerned from these figures. One is that the tilting of a
collared stem is smaller than that of a collarless stem. This
contrasts with the results of Fagan and Lee[1], who report
the greater tilting of a collared stem due to the role of the
collar as a pivot. The reason for the smaller tilting of a
collared stem in this present study is that the perfect contact
between the collar and the calcar constraints the stem from
tilting. To investigate in detail the phenomenon of lateral
tilting for collared stems, another model of a collared stem
with imperfect calcar contact is constructed and used for
computation (see Fig. 3(b)); the corresponding results are
plotted in Fig. 3(a). From the results, it is found that a
collared stem with imperfect calcar contact causes the most
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severe tilting of the stem compared with other stems. In this
case, the collar contacts gradually with the resected surface
under the applied loading; thereby the stem tilting is
increased. Here, the collar can be seen as playing the role of
a pivot.
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Fig. 2 (a) The lateral stem tilting, (b) another model of a collared stem
with imperfect calcar contact, and (c) anterior stem tilting.

Another observation is that the anterior tilting of the stem is
also considerably large in comparison with the lateral tilting
of the stem. This is due to the position of the applied load,
which gives rise to a moment that causes femoral
deformation in the anterior direction. Since the collared stem
in this research does not have projections in the anterior and
posterior directions, the tilting of the collared stem is almost
similar to that of a collarless stem. The subsidence of the
stem into the femur and the proximal lateral gap between the

stem and the cancellous bone are observed. Figures 3(a) and
3(b) present the subsidence of collarless and collared stems,
respectively. Considerable subsidence is observed for the
case of a collarless stem while a collared stem causes only a
little subsidence.
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Fig. 3 The subsidence of (a) collarless and (b) collared stems.

CONCLUSIONS

From the results of this research, it is known that:

a) Implanted stem without collar has a possibility to subside
into the cancellous bone.

b) The collar should prevent the subsidence of the implanted
stem into the cancellous bone.

c¢) The collar produces loosening between the stem and the
cancellous bone.

d) The collar may produce the varus deformation of the
prosthesis.
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AR GRS, WS, L0k

16:50 - 17:10 TYRIE #h % H¥5 L 7= Bi-surface B A\ THERSEN 0 H 2R £ M 0314
HEEE (UK

17:10 - 17:30 PEEFAVERWZA V7T NEOEOEM « OFH35EHL
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FRERZ (BHBRF), &fn WHKZE), HEE, BT, AFER ERRLERFE ¥
=), Ffk LHREE), HEEHR

18:00 - 20:00 BEs (BHERE WEHE BRWAEKX 1-8-1-1F)

NHAH1H (A)

tyia4 BE R A— @FEBKXKE)

09:00 - 09:20 Impaction Bone Grafting 2 . 2 E'& FI/R BB RO 1 25314 )
Iigse (FBXE), SEYE (FERRFHIIRED), XEIL (KEFFESTERR), BEE
ZO(FEXRD), HiBHR (FrEKRE)

09:20 - 09:40 [SEERAE - |BEFM S AT A
BICHE (BB KR, MEER, AT, W.R Walsh (University of New South Wales)

09:40 - 10:00 TEERERIBIC & 5 B 2R & SRR O 18 (= T S BURAT )
THEEE (EIKZ), HEH

10:00 - 10:20 R =

tTyars R ZE Hry GBEEBERE)
10:20 - 10:40 TEMKRESR (R - DEX) Ly v v 27 AOBRR]

RAZE (FRARRFE), XEER, BB, EWHM, LM, A, Rtz

10:40 - 11:00 TCCD I A Z BV ARSI X 7 L BEEEDOREERE]

BHEHBSM BHRRE), ®ARF, IWAa—, BERE FRIEVFHk), BBRE GEk®)

11:00 - 11:20 TMRI EFWZ L BN TRARBE O T 5 A A > MRl B3 2 Et)

#wER FRKRF), IWa—, JKE, BBk

11:20 - 11:40 TANLRRBES > 7 b EEETE BT 5 i H 55 O BB ARAT |

R FRRF), WAE, IMMEA—, &R GBEERED, SERE HBIITV KRB, misn
R FEXE)

11:40 - 11:45 B B EIE (EIbA®)

3. BROBE

M

¢)

3

“

Te MRERBEHIIZ I 2 #MERE O MRI 2 AW AEREE]  BRE GBS

Prof. Sakamoto et al. adapted a closed-MRI system with a loading device to study the in vivo articular cartilage contact
areas and contact distributions of the tibiotalar joint during various ankle flexions under ankleunloaded and ankle-loaded
conditions. They also evaluated the effects of body height and the geometry of tibial and talar joint surfaces on the contact
areas of the tibiotalar joints.

BERCLZ2EFME 77 Mo BEIHE (REREKS)
BELEMBBREPRE LIZ2KRTEY 7V FAERIEL, TROBTERERIGRTERES® Bt
HL7ERICODWTHRERH - -,

MERBITORRIBR —HRBREOBE LIS HOBMGE—)  EEEE GRlhx®)

B PREEOPBEMEIKRL, WRCRRMOWBICETFLT, LOLSTIEANERY, YIICERLT
WEPIZDOWTHEN H-7. B, SFHAEMOLERCEHICL 2RALOMBIZER L-FBRICBLTOEBRE
ThHolz.

TREBEE D A R PNER ) FRMFEE OB IMRA— FHRA%)

ST IEREOBIET T T A A v b ERK B L OESEOBEESEE L KK N ORERES A7 AOBEET O L L
bz, @EE L EWEBBEEE (0A) BEICHEA LR SV CHENS -7
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5) TEENZENOLHDZ ETEEZ~OL 77 MiGRE) RBTHRZ Guliks)
TSI T 5 B RS L ORI A 7T MERRE OBEN T EF U AM B S h, BEESOTF—
L TOEBNFORGE L AL TOTREFTH T D540 77 MERICET 2B ENETH - 72

(6) TEMATTOREER TRETIMNMNEGOBIE) (IAE GEEKRP)
VKRB ERE LY M U REEREORRMS I, FREN R ERRER AR S, TORICRELE
BNMRGEZEABEREICL > THREL TV BARWERE—, BVIRL, FEMNO3 FETERSES LT
ARRKOMES M/ NEGEOREICRITTREI OV TR L TV, £, 3 BHEOBAERELFER L
EMEBRLERYT S 2 8T, MRICERSELBARO L & TRET M EHOEROKRTICET 28E
BTz,

(7) TR/ % B8 U7z Bi-surface A TIEBAEI O H MR 2MEOFM]  HEE CWNKE)
BER R O A TRBIH CFK £ 7 A 0O AZMREMELTMT 272010, FREREZAVTAZ Uy FEHEEL
ToRIE R IR T OISR 21TV, FCAMS B L 25BE S TERY =F L o v — hOIS/REBIZ S
WTHN, ZEMRCTHALICSWCRHT2RE S - 7=

® TBETNVERWEA T T2 MNEDEOEN - OF2GFE  REEZ (BERKYF)
TATAF v —LEPBEELEERA L 770 bO—BRARBEERETH B A v A A T —a v a il
LicAvedA T 7 =Ty R4 750 FRBRA, BLUOSTE, HEEMOESLZERBLERLTWAH
BFAFIA 7T MEREREBLUZHBRER A 77 FRBAZEEL, BB T3 71 7 2 F v —L &
REEDOOTHOFIRE L LEBRH LZERIE SV THRERH - 7.

(9) lImpaction Bone Grafting i~ £ 2 E'BFEARBEET O 2HEMTEM  1LEme (HEKS)
REHLDRL D54 30O MCBHA BE9%, (FRLZEBHTST VICERL, BiELUERFELY 5 2 2 ERE1T
oz, £ LT, MCB/HA RELPEERHAXRBERBO R RIETREIZ O\ T, Motion analysis microscope
ZRWTH y TBBELEGHICHEE L, B LEERIZ DV THE L

(10) TSHENRIGE & EFEEES X7 4] BFHXE (BB
MEDIRE &£ OEFEIML A7 LI ONWTHEN S -2, WS, MEMBOAT 73X, E, FHEMZEM
Eosfme UTHIT 2 2 A RESRAEGRET O AT 2OV TOHERBETH - 1.

(1) TEFEREIC L 2 BFMl L EREmia 0BG T RRMET)  TEEE GHbkE)
R AR RO ERE S 2 T e & FUT, EEERSWEEARRO Y 7Y L SIECEE LTV B L Ebh D
BIFEME S WREERICER L, BERTRREZOV 7T REEE LT LRIV THRE b7

(12) THEER (F% - LB 2o 0 o2 F L0083 RARE BEAKD)
M - DERE EOABERELERE, KEECHET AL AT LAOERICETAHBE TChH-

(13) TCCD # A FZZRAVEATERBH AT LARBEHREORKERIE ZBHBN EEXH
SIRIETRET A4 A2 MBI A7 A2 XY THA ETEHE Sz AT O 25 AR EAE 2 CCD &
ATWEVEONSEHEO 3 M RGB B AVWT, ERICERT AR TFLAREBEHRECBIAAM AU~y
F U T ORERIECETIEERD -

(14) TMRIEFTNME L ASIALTRAREED T T4 A v MEMEICES B85 #IEE @B
D MRLETFNERWMNTRT 74 A~ NOBPEZREL, ZOMTEOEEIC -S>V TRN L= EICE
TaWERD o2

(15) TATRBE&E DY 7y FBIEEIC T DI DM ORMERIT)  BE GHEXE)

Bl 3T TV ED S BEBCERIRT 2 A TRRBIENCEM T 2 HiEE BR L, BEARCBT 2 EXBEHROE
EEARL ) & SR E R 2 BT L 2 RSOV TRE N b o T2,
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AREL TR, EEE, AT A=/ A0ESFICBVTE R TERT WAL I I8EVWER W, ZLCE
¥ TEORLRREND THEVEEE, ERLERPITLEN:. KIFEEL, TONBORRICEELREEE
LI EEHELTVS. REBIZ, ZORBESICITHBINFEWEERES, ROCNEF LD 2800 -4
FEFCOLEVEHBLETR EEHIT, BIRL TV BWEFicREE L RT3,
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(5) fENTRERICE S FHE ZRHAEOMEKR, #HIREEIC BT 2 S S ot
- ERRRER

N B TRARBLUNRBDREARETEE=A8RORE
(1) 2000~2009 2L K ZARIeEE m 1 sk

FEERTT (W0 GRREEORE | HGD
ReSp L, FHERTLBWShk 136 Efl o5l § e i
(YL 105 B, %bE 31 4) Axtgr Lk, £ LE8eRR | 3 o smekm
55 FEEAWEIIL 70 G, BHEGEEMEN 42 " Yesses A, s
- St e i &
BT ole, THAMESE FEESKHEOR o M o s
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(2) EBEOERIRICBIT A THED CT EHE
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RERRFERFREEFRER 49 B
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1. 3% 2
M O EIFRCEIAFIC L 0 BICA U REEAZRBEIE, o idEREOBRRE
BITHIRFCE Wz, BEE, MEER, 2 WIIATEZ2HHL-BEBOBFLEN TN
L. ZOFTEREREVNEROESERIG b2 KELHEANTH IR, BUICEOATWS &
EHIT, EFRREEIRVHBUCERT 20, BERBMNEZESITLZEVWIERLS. —
I3, NLBIIREBEENTRETH 22, BHMOBARICE D Z ENRMBETH S, BT T,
AEBAMECEN D EEEEET I v 7 22 28T 52 & T, BHEAEEREENE L
ANTEPHEINERSGHLEATWS, £72, LVENZEHBOBEAE%2BHEL, invitro
TAF v R—/b FICEpHIlE 2 868 U oL SRR 2 BAERAERICBET SR LA TW
D.

AU TIE, ZHENA FaX o784 FRALE 2 RBEFICHEAL, BHEAR
ORI ELZRNIZMERICT L, avrta—F - v Iab—3a VOEWNTEEVTHSY
RGN L, SONEREREERER L MERFTIZE TALEEEEABOELSR
DIVFREEACD A D = X LB H LN THZE2AME L.

2. B AER

K 1@ ERTHW A TLEOMEEEEZ R, ZABROFELY A XL 150um ThH Y, #
BEEE o TWA. B 1OIEMEROATEZ2 7 X RBEICEALZREZRLTVWS
CORETYVFERE 48 BREFAE L, pCT IC L AHEHECHERBREITVVE T4
DB EE L. K21 1 BE#% S 48 BB AT ENOREZ KT, FOTREINTE
HoyNEHETHY, 1BBMETIIATERNICITEEZIIEA LTV, LrL, 48 HRE
BITIIANTENITEHER THRZINTEY, BEEENEIEV -2 b b.

e

(a) MhtRMEE (bYW B A\ EBR (@) 1 8% (b) 48 [

B 1 ATE OMEIAERS & B A SR B 2 FHERRR A DORAH

3. Ay¥a—F -Izalb—var

ANLTEZ U R EIC—EMREA L% IcuCT TIRE L2 MEEE D 2 wooE g &
D 3 RITEMERNTET VERERL, DO A2{T->7-. X 3@ u CT Mg % Ko H
KL 3RITETNOEEEEZFT. K 3LIL 1 @BZOANLTEDO—BSEHE LT
HV, 1303 500um DI HFEFBRZE L TWAE. ATEOLILEREE SN T F I
BWTHHBEIN TS Z enbhd. K 3QIIARERTTILTHY, 4 mEEETHE
LTW5, ZOMHFEEFLICHL, EEiZ2 FAsEE L FiEmic IN OSAHES/ER X
B CERRT 21T - 7.

K4 120 FHTRAXFEEOSTHREEZ RS, 1 EB%OET L CITERRORANEL
(M 2(2)2H) ZAEBEPHFTFISNTWEED, O TATRLXEEDRFTHEFREL
BlEIhs. —7, 48 HBEEDOET AV TITEHBENEBA LERBEL 2520, OFhx
FIVXEE O RFTHIEPEINIRECED LTWAZ e nbns. 512 1 BE%OMES
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ETCEBEREBV—EHERT. ZOMEEPCT OEBEEICERTALDOTHY, EEnE
LY A XXY b EEFENTE T /L DOEILIIIRBIE OB C/NE 72 5 72 DI M R 138 KRR
fit72s. 22T, 1 BAEBOETANLELNZHMERIIG L TELY A X2 EE L4
EEITWEMREOB‘BFMEIT 72, 7ok, KNI T, OFLREMEOMED 7 S5 7
ZHWT, 1 HEEOEMME & ol EHERE O ITHEROlICE LN E W HIRELY
AWTFl 21T > 72, JEMEMRE XM E2 R L2%, BT 3@MZ2 712, ZhudEsko
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Wt SEHE R
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EFFHZIBIT2WRA 7T NEDE OERMEN

BRERIERMNEZ2—  HNH ERm

1. Exi%

W, ERA V770 MEER TEFB L OERBBEOREN A U AHE, RiEgE, FEHOBETYREL, B
EOLEEDE (QOL) #FLMLEIE3] LLT, BHEROFTEERMTEZED TETWS., LHLER, R
WU BRI L AR BRI, T4 275y M) BEOAFHELE LTS,

INOORMHERE, HFENERBKENEELIONG. 20%u®), BRHA V7T VN BLOF0RBEOEN - OF
B ENGMEFRCHIIT DI ENEETHS. Lo LEROREE)NS, ARERELHW-EERITAERTHY,
EBRMICA T T VA OBIAERATAEN - OFH - SHSm e RO MBIV THS. -+ 0ERMFHEICH
LT, H—EEONBHMEHIER A V7T v FAES L, BREEC X VISR EMITT 52 LIBT3,
L LEBROFRR, FEESLIVEREFOZBEEZALTRBY, EREZITOBICLEFDLSREEFAEERTZ L
DEETH 5.

I TARIFR T, REBERLIOEHEE, ThbbBo _BEE+HE L/~ SAWBONES #H#lOFEF A4 #A L
ZOBEFMIERA LT T MOT 4 7 AF ¥ — R L, BURASHEL NS L. 2LT, FOLEBRMEBEESC
L OB - OFT HOMEMYT LTz, RRETIE, 747 RAF % — L BENESE LIER AL 75 Fo— Rz EERET
B EFA LTI alBEB LT v EF AT v—Ty AT MBRA, B L US4, RO
HHLEZ BB LER L TWHEMFAR A 77 v MERIEZHEE L&A A > 75 MRBA 2 ER L, MBIt
57 4 7 AF ¥ — L BERERBOEAL - OTERHHIREZ ERET L.

2. EBOFBE
2.1 #ABRA

HEEOREEBLUMERETO_BRELERE L -EEFICiE, SAWBONES 1% Biomechanical Test Material ¢
Laminated Test Block Z 6 L7=. #EIX, REFRT T ABMERILT RE AIE, EENARI LA THS. =0
Laminated Test Block D4 &1L, “EHEDITHMNC, HEHBESE LIZITZELVZ ETHBY, A L7 Laminated Test
Block D% A XX 40X40X30 mm’, HEBE SIIFNENOFHET2mm & L. $HEBELE7 47 2 F vy —i%, AE
AF 4 AN=T YT (IMM) #E POl EX FINAFIX 7 —/3— & A 7 (POI47-14TP-L) Thd. K74 7 A F v —DE
KAMEIK 4.7 mm, £F 16mm, B~DOEAE &2 14mm ThH5.

7 4 7 2F x—p%, Laminated Test Block o> L 40 X40 mm® D S |ZMESI LTz, 7 4 7 AF ¥+ —HESIRRICIT B 7 4 &
AF ¥ —@EOTRITIE, IMM 23RS 2 POI EX Manual ISR SN FYAVELZFER L. ERERFICETIREBREO
BEZEEZ /NS T B, FREV T A4 2 (ASFHBER 2MFU) IC L VBRI E{T»7-. 22 TAvEet A7
V—Fy R o752 NVEBRA OERIZIE, (0770 MEICESA] (ERR Y —x A48 Scotch B AEEER 6004N)
ERES, T4 AF v —FHEI L. Z U CHIRARA V7T 0 FRBRA OERIZIL, EERETEYTT 17 AF %
— &N LT, 74 7 AF % — O, WThORBR BV TY, Ay L U FIi LV REICITof. 747 A
F % — %HESL L7z Laminated Test Block BB FicB W\ T, £RBFOEN - OTHSMEHIET O 729, IWiE2EH sS4
7=
2.2 EBFE

W& AR L EMRRIL, ROFIETT ok, () TV NVEBREEELS FH VT 21T 5 -, BB osERIc
BABLUVBHAOAT L —8E (KEFREHE v ) oV B A FBEEAEA T L — S05032) #EEL, T4 L4
RE—EER U, (i) RBRA &/ FRB (BREUERNR EZ Test) IZRB L. (i) WEAIX 74 7 2 F % —
O LSRR E L, RO EEZ AN LZBEOREEMZHIET 5720, FHEE LTAONMTE LR, (v) 2L CEY HEE
0.50 mm/min. C-200 N ¥ CIEMFMELZ N 7=, (v) OO — RFELOWEB LRI o A~y ROBE2TE TS & L
H1Z,-10N 92 CCD & A 7 (Nikon £ D80) THitg % Bufg U7z, Bifg ¥ XiX 2600x3900 pixels, B ¥ X1 4.7 pm/pixel
ThB. (viy FVXNEBREEOHIT T 1 75 M1, Correlated Solutions #10> Vie-2D % H L7-.

3. EBRRER ‘

[ERERBRIC L v BONEWE —BMERo—F%2X 1 1OFT. Blildr o2~y FOZEL, ##iic— ReLoE

Thd. Fyvd AT —Ty R4 U750 MR, BAICH L CIETRBICWESEM L. —FREaH A
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YIT L NRBA TR, BA-0.15 mm b7 TEROPECE LD %2 -250 ‘ :
EHETLTOB, ThROMEIIHERGOICEMLE. Lk T Oraeointesaied mploat (006)
BoTRUHETHE, IRAFA 75 FRERADIZS N, Fizk I
EVWEETR L. =
T U NAEBEBEIC L DB SR EENSHmE NS O TR ERD =
. TOREXE2, 3SR, K2 ZEREAR A V7T v MR 3
B3i3xdy AL T —Fy N 0770 MVRBRTHY, (a), (b),
O, 508 B B2RT. WThoORBRAIZBWTYH, BROTHOE

HEFHHEER UC, 6B LU 27 1 7 AF 5 —F— S B OUEH TR e e
BHEE, 53747 AF v —EROBREERICECKE. Ll ‘ Dis‘)lﬁgemené‘[mn,] . o
BonfikHhbe, MRATA 77 MRBR T, 747 2F % Fig. 1 Load-displacement curve.

—EREOF TRARELZAELTVWADIKL, vt rTFo7 L
=7 FA U770 MRBRA T, RREOB TREWEZAHEL CWAZ LR TERTWS. Zhik, Iyt A 5
TV—FTy RA TS VRBRA T, 747 AF v —LBREFSNTVWEELTHS, $-E0FLOEREIZEW
Th, oA TV —F v FL 075 bRBA T (6 62 1) = (-0.3%, -1.5%, 0.4%) Thol=OIiZtL, 8
BEATTA 77 o NEBRA TIE (0.6%, -5.0%, 1.9%) 2 TEWELZRLE. 20k 5 ICHBAHA I My
FAT T V=T v RA T T2 MIHART, OTHAORKEPRKEL 2DEMETLTEY, BRI U03 VR
THEIEETELTNS.
4. ¥£t¥
BETNVICEHBA LT bDOT 47 ZAF v —%W L, BURETTOT7 4 2 AF v — /BEFTAREGADOE
7 « OFTHHHEB BN Uiz, BET L, EROROBER LRSIV RES - BRSO BlE 214
% L7~ SAWBONES #4840 Laminated Test Block Zf#f L71=. 2L T, v tEd AL FIL—F v FL 75> NEAD
BEMIRE L RAT - 77 0 NALOBRERIRELZ KR L, UTORRELE-.
D) AveFA T v—FT v FA U770 PBLURIBEARNA V772 b EBIEROTHOEREFRITIZIER LT,
EaBL YT T 4 7 RF % —F —_—EOBREEIK, £,137 4 7 2 F v —IREROWERREER A Uk,
Q) BEFERTA V7T P TRTZ 47 AF ¥ —EHEOF TREMEZER L TWEDITHL, FovFA T r—F
KA 77 MCIUEERBAOE CRAFREZAELTWAZ &R L.
3) EOTHOBEKMEL, Ay XA LTI —F v A TT 0 FTIE (6, &2 %) = (03%, -1.5%, 0.4%) THho 7
ozt L, BRFAFTA 77 2 F T (-0.6%,-5.0%, 1.9%) & E2TEVMEZ R L.

.

BEIW
(1) SAWBONES Worldwide Leaders in Orthopaedic and Medical Models, A Division of Pacific Research Laboratories, Inc., (2008),
72-73.
BFFERH
K4 i Wi &E - HY 5
NEFIEFN ERRTERE ¥ — HMRFEE WFRARE - T
HRHEZ BB RFRF R T E 7R EA S N
)k TS I e AT
WEEE Lo HEBIR HEEA - BT

78-06% -5.

(a) £xy Exx €zz <

| ored Exz Zz
Fig. 2 Strain distributions of an immediate-loaded implant specimen. Fig. 3 Strain distributions of an osseointegrated implant specimen.
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i BEE ¢ PR B T ’#EW%W%+$HW BEENNTET D72 L, @@%%@F THARTHEHME
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Fig. 1 Finite element mesh of knee joint Fig. 2:Upstanding and flextion posture of FE model.
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Young'’s . , ) Density 30k
Modules[ MPa] Poisson’s Ratio [g/cm?]
Articular Cartilage 100 0.49 1.20
Subchondral Bone 5000 0.25 1.71
Cancellous Bone 203 0.45 1.16
Cortical Bone - 17700 0.30 1.71 .
Meniscus 10 0.49 1.20 b
Bone Marrow 0.1 0.30 1.16 e
Patella 17700 0.30 1.17
Knee Ligament 350 0.30 1.10 .
Plate 210000 0.30 1.15 cCEFT
: 1!
Patella Ligament 350 0.30 1.10 B
//;//;7//;;;7/

Fig. 3:'Material properties and loading conditions.
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Fig. 3 1o LM B ER B L O ESRGLRT. AT CIIBRESET A0 Bk, 771 Filn
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10ms ECEMT L. EYEHOEELEEL- ER L — T, FHEEOE TEIEO - DAES M
PADEMEREL, BETHICIIsZAREE L-. 7, KEBE, RE, AR, BEEICriEgh
BEERER LY, BMITET LTI LERORELHT & & bic, EEOESHEE L7 300N OFf
BA KBEIAEN S5 27~

IR EEER

Fig 4 [ZfENTE T VACHE BB L OB ELZ 5 2 28O KEBEE ORIEOETF 79, BERENT O &R
T, KEEREORNMA, SAMNICERELEIE, FiRITMOBMEEREZRL TS, KEEIZEOA
Blichem (Nbe) LZasDRIT~EM L, #RIBY 5L X 3OS TER (OME) LTW3.

BHEAT ORIRIT, AR dS X UPRIMALE R OB AN &2 T TR EFIE TR L TV 5. 4
BT TN O M EDP R E <, BB FRTIIIMIEBOEMARE N &b, BiE CliEE
BRZ K B, AERREAE LT W L BRBI T,

Fig.5 2 10mm L BFHESIE T V2R 2B T I EMEZBFH LZEA0ET LS, #

-15 z —E_
o . 5 I
impact e T Siatic AR by oy DU
SO N =
. . . . . Antericr-
. 4 Displacement for impact an .
Fig P p d static loading Posture postericriMadio—lateral] Peak

X(mm) Y (mm) time{ms)
Normal 2.8 -1.3 11.0
Standingy VYarus 0.2 -1.4 12.0
Valgus 2.4 -2.0 80
Flexion 1 Normal 1.7 -3.2 8.0

Relative dispizcement

Fig. 5 Maximum equivalent displacements

of postures in impact loading.
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7 -0.5Mpal
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Principat
Stress |

%%/

i\/bdial 3mﬁ1 Back 3mm

ot

Front 3mm Direction of farnoral bone Lateral 3mm

Fig. 6 Compress stress distribution of knee joint for impact load
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1) John C.Gardiner and Jeffrey A. Weiss: Subject-specific finite element analysis of the human medial collateral
ligament during valgus knee loading, Journal of Orthopaedic Research, No.21, pp.1098-1106, 2003.

2) K.Murase, F.Morita, N.Yoshino et. al. :Impact Load Transmission of Human Knee Joint using in vitro Drop-
Tower Test and Three-Dimensional Finite Element Simulation., Journal of Biomechanical Science and
Engineering, Vol.2, No.4, pp.218-227, 2007.

3) AR, HE, HEH, R HTE T 1T B A R BEIE > FEM e o b—ay, AREEKR A
i%ﬁ:ﬁXiQ%\mzawzﬁzwzms

4) R, U BERPEFREIC L DEROZRTGET Y V7, HREER A A D =7 AR,
Vol.26, 437-442, 2005.
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Nondestructive Analysis of Simulated Tooth/Resin Interface using Acoustic Emission

Ja-Uk Gul, Nak-Sam Choi?", Kazuo Arakawa3

1 Department of Mechanical Engineering, Graduate School, Hanyang University, 17 Haengdang-dong, Seongdong-gu, Seoul 133-
791, Korea

2 Department of Mechanical Engineering, Hanyang University, 1271 5a3 dong, Sangrok-gu, Ansan-si, Gyeonggi-do 426-791, Korea. *
Corresponding author. E-mail address: nschoi@hanyang.ac.kr

SResearch Institute for Applied Mechanics, Kyushu University, 6-1 Kasuga-koen, Kasuga-shi 816-8580, Japan

Objectives. Polymerization contraction of the composite resin causes marginal disintegration
with the bonded surrounding substrate and insufficient sealing of open dentinal tubules. The
purpose of this study was to detect in real time acoustic emission (AE) signals arising during the
polymerization shrinkage of composite resin restorations subjected to light exposure, and to suggest
an AE method for nondestructive characterization of the marginal disintegration of the dental

restoration.

Methods. Composite restoration based on different substrates and different adhesive bonding
states was performed under the light curing. The contraction stress and the disintegration around
the margin of the composite restoration are analyzed by measuring the circumferential strain on the
outer surface of the ring type substrate. AE signals were monitored in real-time for observing the
marginal disintegration process of the restoration in the cavity-type substrate. AE behaviors are

compared to SEM analysis results of the marginal disintegration.

Results.  All kinds of restoration specimens generated blast-typed AE signals having principally

a frequency band of 100-200 kHz during the polymerization shrinkage. Bad bonding states caused
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to generate many AE events having comparatively high amplitudes. The distribution of hit events
versus curing time was significantly different depending on the ring substrates and the interfacial
bonding treatments. The quantity of AE hit events for the human molar dentin specimens was much

less than that for the steel ring specimen but more than that for the PMMA ring specimen.

Significance. It was ascertained that’ AE happened during the polymerization shrinkage of
composite resin. Bad bonding states without an adhesive layer, or with an adhesive layer untreated
by the .light exposure, were represented by the generation of many AE events, especially in the
initial curing period of one minute at high contraction rate. A good bonding state suppressed
cracking and thus caused the little generation of AE during the curing of dental composite
restoration.  The number of AE hit events showed a steep increase with increasing the marginal
gap size. The increase in the gap size represented the increase in the number of crackings along the
margin and thus corresponded to the large number of hit events detected. Therefore, the AE
behaviors can be used as a nondestructive evaluation index for the marginal disintegrative fracture

of dental restoration.

Research Outcome:

1) Ja-Uk Gu, Nak-Sam Choi, Kazuo Arakawa, Debonding fracture between composite resin and
artificial dental ring during the light curing, Proceedings of the Spring Conference of Korean
Society for Composite Materials, Daejon, Korea, (May 1, 2009) pp.107-110.

2) A full paper submitted to '‘Dental materials' Journal on November 30, 2009.
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4. SHER
4.1 HEER
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Fig. 3 FEEHAIEELY 7 v 7K Fig. 4 AENEE
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2. RERLHEFSH

Experiments were carried out in head waves, measuring the wave-induced motions (surge, heave, and pitch),
the added resistance by a dynamometer, and also ship-generated unsteady waves using six wave probes of
capacitance type which are positioned with almost equal intervals over one period of encounter. The spatial
distribution of cosine and sine components in the unsteady wave oscillating with circular frequency of encounter
w were obtained by the least-squares method using the data measured with six wave probes along a longitudinal
line parallel to the z-axis (at constant y).

The ship model used in the experiments and also numerical computations is a modified Wigley model with
wider breadth, expressed mathematically as

n—(1—42)(1—62)(1+06§2+€4) (1-¢*)(1-e)’ "
g=2 =2 (=2

where the real dimensions are L = 2.5 m, B = 0.5 m, d = 0.175 m (which is called standard draft). The
gyrational radius in pitch and the center of gravity were set to ,,/L = 0.236 and OG/d = 0.177 (below the
free surface).

The lateral distance of a longitudinal line used for the wave measurement from the centerline of a ship model
(i.e. z-axis) was set equal to y = B/2+0.1m = 0.35 m. The Froude number was Fn = 0.2 in all measurements.

Numerical computations corresponding to the experiments were performed by means of the enhanced unified
theory (EUT) developed by Kashiwagi (1995). This theory can compute the surge-related quantities with 3-D
and forward-speed effects taken into account and also the effect of wave diffraction near the bow by retaining the
contribution of the x-component of the normal vector in the body boundary condition. In EUT, the radiation
and diffraction problems are solved, with 3-D and forward-speed effects incorporated through a homogeneous
component in the inner solution, and those effects are reflected through the matching procedure into the source
distribution @;(z) in the outer solution and then the Kochin function to be computed from (??) and (??). Of
course the complex amplitude X; was determined by solving the equations of ship motion.

3. BREER

Figure 1 shows a comparison of the added resistance, in which open circles show the results measured by a

dynamometer and the solid line shows computed results by EUT in terms of the Kochin function and Maruo’s

formula (??). Closed triangles indicate the results obtained from the wave-pattern analysis (77), using the

measured data over the range of 3 > x/(L/2) > —5 and no correction is made for the downstream wave profile.

One example of the measured wave elevation is shown in Fig. 2 which is for A/L = 1.0, and the cosine and sine

components correspond to the coefficients in the Fourier-series expansion and thus they can be expressed as
¢(z,y) = Co(z,y) — i¢s(x,y) in complex notation.
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In order to compare this wave profile with computed one and to understand effects of the local wave and
lateral distance in the wave measurement and which part of the wave is dominant in the prediction of the added
resistance, numerical computations of the wave elevation and added resistance were performed using EUT.

It should be noted that the position of the source distribution in EUT is, as shown by (?7) or (??), just on
the free surface (2, = 0) and along the z-axis (y, = 0). In this case, as shown in Fig. 3, the shorter-wavelength
component becomes conspicuous, which looks much different from the measured one. However, it is confirmed
that the added resistance computed from the Fourier transform of this computed wave profile is in virtually
perfect agreement with the solid line shown in Fig. 1. (It is noteworthy that the wave measurement has been
done only with six wave probes, which may not be enough for resolving shorter waves.)

0 Modifed Wigley Model Fn=0.20, =180 deg
—— 77—
I Cal by EUT ]
— | O Expwithload cell) ]
Q 8 A Exp (wave analysis) | | i
e L
Tl
Q6
\ |-
)
S A
S L
g 4t
% i
: s
3 A
$ 2
< L
0 L
0.0

A/L

Fig.1 Comparison of the added resistance on modified Wigley
model in head waves at F'n = 0.2.

Anyhow, to suppress the amplitude of shorter-wave component, the depth-wise position of the source distri-
bution is slightly shifted with z; = 0.004d (0.4% of draft ). This slight shift affects greatly the result of the wave
profile, resembling the measured one. However, the resulting added resistance computed from (??) becomes
much smaller than the value by the original EUT.

Thus the entire wave profile is 1.75 times magnified and shown as Fig.4. With this magnification in the
amplitude, the added resistance becomes almost the same as that to be computed from Fig. 3.

By comparison between Fig. 2 (measurement) and Fig.4 (computation), prominent discrepancy can be seen
in the range of 1 > z/(L/2) > 0. In EUT, the far-field disturbance by a ship is represented by the source
distribution along the z-axis, whereas in the experiment, the half breadth of ship model is B/2 = 0.25 m and
thus the so-called displacement effect becomes obvious (the wave pattern tends to be shifted to transversely
outward direction).

Through the present numerical study on the analysis of wave profile and resultant added resistance, following
facts have been found:

[1] The amplitude (profile) of the wave generated near the bow and propagating ahead is dominant in the
added resistance. In the examples shown as Fig. 2 — Fig. 4, the waves at |z/(L/2)| < 1 are especially important
and little influence exists from the downstream waves. This implies that the prediction of the added resistance
from the measured wave elevation can be successfully made without any correction for the downstream waves
(which actually cannot be measured due to reflection from side walls of a towing tank).

[2] The effect of local wave is very small and negligible in the added resistance. In fact, the added resistance
was virtually the same irrespective of whether the local wave components in (?7) are included in the numerical
computation by EUT.

[3] The effect of lateral position in the wave measurement is also very small. In fact, the wave profile was
computed also at y = L/2 = 1.25 m (the result of which is shown as Fig. 5) and the added resistance computed
from this wave profile was virtually the same as that computed from the wave profile at y = 0.35 m shown in
Fig. 4.

From the consideration above, relations between the added resistance and the unsteady wave analysis were
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Standard Draft Pn=0.2, \/L=1.0, 3=180 deg.

Cos: Experiment
------- Sin: Experiment

-

')

Unsteady wave /A

0 = e e s - X i | PG S
- , ’ | [ atyBr)=14
_2'...'. (R ] PR PR TS PO T N IR S S T T O S T WY MR
3 2 1 0 -1 -2 -3 -4 -5
z/(L/2)

Fig. 2 Unsteady wave generated by modified Wigley model, measured by wave
probes positioned at y/(B/2) = 1.4, for head wave of A/L = 1.0 at

Fn=0.2.

2 Standard Draft Fn=0.2, A\ /L=1.0, 3=180 deg.
« F § Cos: Cal by EUT
L e e iy Sin: Cal by EUT
=0 oWingg
= L N\ 7 3d At :

S °F \ i v ; ;
SOF | aty/Br2)=14
_2'.’..'. PR N PR PRI S PR MR L1 1 L L
3 2 1 0 -1 -2 -3 -4 -5
z/(L/2)
Fig.3 Unsteady wave generated by modified Wigley model, computed with
EUT at y/(B/2) = 14, for head wave of A\/L = 1.0 at F'n = 0.2. The
source distribution is placed at zs; = 0.0.

2 Standard Draft Fn=0.2, \/L=1.0, $=180 deg.
< i ' Cos: Cal by EUT
~1F Sin: Cal by EUT
§ F '

% L . . ; .
SN 1 '
S F ’ / at y/(B/2)=1.4
-2 C 4 4 Lty Lt 1\ I B PR T 1 PR 11 M
3 2 1 0 -1 -2 -3 -4 -5
z/(L/2)

Fig.4 Unsteady wave generated by modified Wigley model, computed with
EUT at y/(B/2) = 1.4, for head wave of A\/L = 1.0 at Fn = 0.2. The
source distribution is placed at 2;/d = 0.004 and the amplitude is 1.75
times magnified.

elucidated. Consequently it can be understood that careful attention must be paid in measuring the waves
(including short-wavelength component) generated from the bow part of a ship, because slight error in the wave
amplitude may result in large difference in the added resistance.
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e UTHEBA AR T 5. EBICAW R —r T 7+ shielding measurement system.
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THY, CFRP00a L V3 HHEVWMEZ R L., Zh

13 FERRME R T g D A L REIE T B Table 1. DC conductivity of CFRP

¥, CFRP O#EHEDELEST M OEERIMET L2 | Specimen | DC conductivity (S/cm)
R NS KD MO DD Th D & CFRP00a 580

EZx 55D, CFRP00b 0.139
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@ EXCFRPD BRI R S Fig. 2. The shielding effectiveness of unidirectional CFRP
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DR DHEERE ZRGET 57290, WEBEIVERRBRER & OB % £l L, Rig, FAf, Eisd
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Fig.1 Comparison of coupling force and water behavior between model experiment and MPS method

(forced roll motion test with 15degrees amplitude and 2.5sec period) .
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Fig.2 Comparison of ship motion and water behavior between model experiment and proposed method

(above: free roll in calm water, below: parametric roll in regular head waves)
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BLE 21T o2 W RABRLF 2 BEm It LEER R S 0 & Al 9 RIEHRLTF OB IS U TERAE « HELZRE LR
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ZEEFTERPOILHbDD, ZDEEORLOP CRNRNLED R BT, T OIITIERE U TR EOERSZ L
%ﬂﬁﬂ%&&ot:&f\%%%@ﬁﬁ%ﬁwt%ﬁ%ﬁ%&?ﬁ%ﬁ%ﬁ#é?%&\ﬁ%@@ﬁﬁﬁ%iﬂ@@%
B XD BERZEHROM ETH S, BPREEIIZOBREED S EROTEICEN 2 & OYEE LR L CRIRICKE
CTEEUNMER ST 2BERH 505, OBREDBE TN 2\ iBE OB FER THIUTERR, REMOENENICHEET
2 AT B TR BRI SRR S D BDERSH D B FIECIITHE 0 RN OR T U CHERREHE 217
5728, BAROERT 2 @EENTIT 5 7o DIITEMLRER & OMERMROHENRD bND. - OBBER T 4% Ak ik
TIIBERBUR I O EEBAR S TRBNTIE UTEILT 570 12 AV FIEC— RIS BIR 2 FiE CIREMEE R
RGN EELRETH D EEERRFORRKE L ZO R TOERY M ERIR U A EERE I L Emik T &
RERRLF OFERERE HE LG ESHERL T CABENTEER Z L 2R L, BEMTbhE. ZhicB L CIERmESs
WKED LRV LATERRELToREY. H2iF07 03 ) A0 TRT

BRITTHIE~DILRIZ DN UK FERIPHBEATOKREEZ D 5720 . ZOHE 0 /5 AOKRBIZ & 5 EE LA E
BRFETHo7c. BAEDRFET 1 7T MME3RITL - WHIHER T CIZR SN TR Y REEHEIC - ISoieA e S
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1% OFEMERRELER EL+HBRET 2 UEN S ol SEEITZ ORFEERRE L U RN ST R /28 P R
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1) ”Numerical simulation of tank sloshing with thin plate structures by using a particle method,” Makoto

Sueyoshi, ISOPE2009 Conference Proceedings CD-ROM, 2009.
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[1] F. Ponta and G. S. Dutt, “An improved
vertical-axis water-current turbine incorporating a
channelling device”, Renewable Energy. 20, 2000,
pp.223-241.

[2] T. Setoguchi et al, “Development of two-way
diffuser for fluid energy conversion system”, Renewable
Energy. 29,2004, pp.1757-1771.
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Table 1 Results of performance by CFD for the
turbineof @=0at A=1.5

Kind of Diffuser Cr Cp
No 0.0638 | 0.0957

Arc 0.1250 | 0.1875
Catenary-1 0.1248 0.1872
Catenary-2 01242 | 0.1863
Trapezoidal 0.1231 0.1847
Concave 0.1190 | 0.1785

Power Coefficient: Cp (a=0, A=1.5)
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Figure 4 Comparison of power coefficient

Figure 5 Experimental Setup
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Figure 6 Power coefficient with/without diffuser
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ShEIEZXOYLISTIVIZENT, EFR—LHRPLENEVXY U TBE
ENHESNATEY, SRETHICENTINDDHS. LHLALND, BRAEH
EGOEDHEBRETHIBEDATAIER X —LIZRLY, Si BFOR - C
BRFOBEINEVS BDRREETHLH-0, AERENEM CTHREOREREDOES
THBATELEVRTHS. SETIIHRLALGRKHIBEMERE (BEEZHT 56
L 3x64 3)R30° FREME H—Rv FKRE, finger KAELE) PEBIhTLD
B, BREEICETIBEEIHEVLL. B, JS 710 BOEMMLBEROESD
EOHEERKM (ME A2, BEFELE) W% - fIT 2 LTI, REKEORE
BRIEBALENZD. AERTIE, FITHEFLALTHEBSIA-HMEMSICRELOTE
REXIYNT ST UERBELERT 5.

2. 13:30-14:00
BHXBEL #BA B35
T[TERAF v - U571z 0OKXKEEESHIT

T35z 0FRIE, HPG hoDRayFTF—FIZ& 2WMaRIsEIZL S Si0, &
EANDTS T UDGEELILIREST-. 2004 FEDFKELIE, HPG ASDHF STz o
BEZOMERBRLUNZ, SICERLEDIERIX O YIS T VDOHBEEFOREA
NZ=XLX ARPES #RAWV=NY FEELREOMERERUVEFDTINA AADIGALE
DR, SHICF, WDKK IMBEEREADT ST oML EDOETIZET 5
RVEEHFERICEIDIREB IS 7z o ERELREOHENED SN TES. 8, Cu
EIZOWEELEZSS 7200 Si0, EAD o’ L DAXEBESENKEINILE, X
BRI 71 ORBEBRNOGEEICHT IMEICLRELERAROADDH .
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R, ChETHEMSICERLICERSNEZREOIEAXF O YIS T vED
—FEELTAVWSXKERESEICHTIMEEITo>TEE.

F|ETE, BEBRAPRARELEFLLEEE IO ERICELD, Si-EMES SiC &iR
Lt2BRUIBITS 7z —KBMD SI0,/Si BEIREADBHEHEINEYFS T
DXEEEEICEAT ABRICOVNTHRET 5.

3. 14:00~14:30

LEX¥REE H %

Edge states of single layer graphene epitaxially grown on 4H-SiC(0001) studied
by STM/STS)

The unusual electronic structures of graphene edges, which have been predicted
by theoretical work[1], give rise to the possibility of constructing carbon-based
spintronics. However, the experimental investigation on the edge states of single
layer graphene grown on the semi-conducting surface is not well understood vyet.
In our research, by utilizing the ultra-high vacuum (UHV) scanning tunneling
microscopy (STM) and scanning tunneling spectroscopy (STS) at the temperature of
18K, we have investigated the growth mechanism of epitaxial graphene on the
semiconductin SiG(0001) surface, and the localized electronic structures at the
edges of single layer graphene epitaxially grown on the partially graphitized
4H-SiC(0001) substrate have been extensively investigated. We found that, in
contrast with the ideal freestanding graphene model and the previously reported
edge states of graphite [2], the edge states of epitaxially grown graphene are
significantly modified due to the graphene-substrate interaction, which can be
attributed to the symmetry-breaking of the sublattices [3].
[1]1. M. Fujita, et al., J. Phys. Soc. Jpn. 65, 1920 (1996).
[2]. Y. Niimi, et al., Phys. Rev. B 73, 085421 (2006).
[31. S. Y. Zhou, et. al., Nat Mater. 6, 916 (2007).

4. 14:30~15:00
NTT EEHR 8 Bz
rSiCO00N) £SOz VvBEDIF—CzF 49 R

SiC000) LD Y57z vEROBBERAT 2F—FSL LT, F—REHHEICE
YTFSRAEDIF—DxT4 O RERR . Si FRTY T BIRMICHEET S & E
LABNBDT, CERTYIho#BEEINEEH5. 22T, TOCHELATFSRE
ICRYRLDBRELLT, J57z0fREMORT. ATy THEERS, HiEM
CIFEFRLGL. HERRE, 28K -3ERLYLIS7z00— MERBOAN, K
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DTS5SIV rHRETIED 0 BEL— FOTTOAS, £LVTNEER
LTWa. T3REIZRFHGESI BH o1V, Si ZHABELNTL -V LTHERIZED
SHLA, BEZIRE C 2RINTIMHEERL, RECTEA#EEINIETS Ty
BEHRBTENTETHSD. #>T, TSRALETH Si Bl e RE| C RINAEERE
NETS T UBARET 3. EEOREXREORFEELOEEMISIE SIS,

A% 15:00-15:30

5. 15:30~16:00
RRXEPHESR ik B
MUIER SiC L5 7z o OBEFRERE]

AMKE - Bch S IL—TTHEBE NI, #IES SiC000) RIFLED—BE LU=E
TS NBEFEELETFREICONT, £E MU RIVEEME SN L BESELE
F533 (ARPES) Z# BLVTHAR-EREBNTS. | BELU2BYS 700K AfHE
D ARPES FIETIF 1 KB LU 2ARD p /Ay FABBISH, —HBEIDYTS 7 1 ohk
RENTWDZEARRShE. 1 BOBE, Dirac SOFEEIRIILE—H0 46V 12
THDHI L, BRI SOThITEYIRLF—F vy INHBLS5BZB L,
STM{2I< 6x6 BEENHEENZLE, ChETOSIC LTS T TOBREH & —
B U7T=. ARPES AIFEICH T HBHEHMIBICIZRAMAADN, Chix, RFvTHE
DEFAUERMLTWBEEZOND. F1-, SiC EDORAM=BITS 6x6 BEERT >
D LERBMLELTY AN REBAESHT

6. 16: 00~16:30
Bt KERE ERREA
ISiC EDHS5 7 x>nDE 5 fRE: ARPES]

HEJS 7z CEBRMICPFE SR TWWEAT 4S5y a—C0OMBEEEBWICH
LMZTIEMT, BEEZEDNELIT A HABESPTER LT SIC LOBBYS D
IVDESREAESIBABF NI (ARPES) 21T o =-ERIZODVWTHET . JUYLT
= KRDT IV SEGGREIZEWNT, p/AY K& po\y FEZBEREICEBIL 1. px
N FED—EIETILNIEMDOTIZAYRAATEY, SiICEIRERIYT ST UBEIC
FULI-N I 7—BhL TS T VBADBRBEINSHDEERLTLS. E5IC
p/N K& px/\Y FORICIE, FEEEREHIZIRTE L 1= 100-300meV O ¥ v v THEIL
TWAHZEZRWELE. CONYFREFYy Yy Tk, RFEMABEMBOEBRERMD,
T52x0DT3AYA XZEEICBRLTWSZEERLTWS.
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7. 16:30~17:00
MEILK XgE Ea
[TESXF LY LTS TI oD%

D)AVH—NA FREZRIESE TR EINEZIEAX S vLIS T 0E &
BRSBTS T74 FOBERORIETS 774 FOBRIZE>TEDNETS5T
DERICHRTBREDATEANMNBHRTHS. —F, STUKISNEL, HERE
EHUBRRIOERINIPEOFOT / BEROTHEFRHEE LTEEL BRI 2R
LTW3. EB FS57100H@IcEALTE BIEELTEITEERTHS. FEa
X, ) a2h—n\A FEBRICEREhAIEAX OGS TV EFDBSITUE
AR EEELTEDOBELEHELNMITICLEZENELTVS. AHELTHELAD
TJIL—TTII>TVWHREN ST UNRZEERVEIELAX O YILYT STz O
EFDREIZDONTHEE L.

8. 17:00~17:30
ME - HHTRRE Fg —C
SiC £33 7z VEREEOEERA M

F/ 27ty MEEEHET S off-axis SiC ERICHEELE=YS 7TV DEERS
BEBRMR IS ORE FEN ELTHMML.. REF/ I7ty MEEICHLTE
THLREBEICFET FyRIVEEY, BEEEROS— FMEEKREREAEL:. +/
77ty MEEICH L TETF Yy RILOANBEEL YL TORFTHEERENEL, B
BELECLS. BEPHRICEHIERCERLERVEBDELVEELA-RLF
Y UTEEL ERVDRBBEZTLICHLT, BEEF Y RILTRELF ) FTEELKX
ELELT BN, FITFYRILTIERELEDLLEL. COERIE, +/ 77ty bE
EOFEMBEMEBTA A U ETHMMBEELERLY, BOX Y YU TEELBIENTD
HILIZKAHEHRAING. DFY, BEEFYRLTRAA IET#DEESHET S
CET, THYPEEDZLEZRBLEY ) TEENSBRLBFENANS LS. £,
FETF Y RUTIEAFT ETHYT LB S BN, BRENABLCLRYES.
SICERLEDITST7z0DF/ 778y MEEDOFIEBLMEROEZENDERIZE T
BRCEICEH L TERBERZEBNT 5.

9. 17:80~
Y=
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AN EMEFERFIRAMEES (21ME-S1)
F2E RFERT/BECEHTIERME ~IELAXIVILTSTIo0ORRKLEYME~

MRARE : Hbh F (AMKBIEHERT RILF—EFIEEHM)
FAMEEA : FNIRBE AW KEIEAHERER)

BEf: TRK22F1H298 (&) 13:00—18:00
B AMKERERF Y /AR - IR 2E4E92 15

1. 13:00~13:30
AKXRT Ht {E
SICEIEAXOYINTS T oDEERE)

2. 13:30-14:00
fEHKBRET B4 Bish
ITERXI v - TS50z 0O XRERBESRI

3. 14:00~14:30

LEXZERE M %
lEdge states of single layer graphene epitaxially grown on 4H-SiC(0001) studied by STM/STS]

k#8 14:30-15:00

4. 15:00~15:30
NTT £826F & 2z
FSic(000) LV STz vRERDIF -2z T4V R

5. 15:30~16:00
HEXFEDHES it B
MAR SiC LU 50z v OEFREAE

6. 16:00~16:30
HitXFRE ERZH
ISiC EMJ' 57 x D& REE ARPES)

7. 16 :30~17:00
ALK AgH
[TERFOvILTSTIoDSTUNI]

8. 17:00~17:30
ME - HHTRREE FE —(C
SiC L7357z VERGRBOGEERLH)

: 30~

£

%o
mh

A
=

MARICEATE2E80IEX, ITANX—BFILHA AP F=T
(fR#f M# 3 5 3 5, stanaka@nucl. kyushu-u. ac. jp)
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21 ME—S2

WMEDZAF I RENZ—V RUERESE

BroefEE - MIHEE (LiBEXEETREIER)

1 HRESOMEBN

ELOMBEIDODEA T I/ ARRAEH L ZNICESWEBEH S E->T V5. WEBENIL, HRikE
BERELTVAERRGZELIE, ZOEENENICT 41— Ry 7T 28 TIEFFEEOBRVEHE
Th5. #MBEMORRNZHE, FIRBEL - MEEL -BEEE  BAGER - BIGEEHE O®
MEBICDID, ERHFTREZING - BEZHERTHOEDNTER. AWELRTIR, chb
DR{EZFRNETNICHES DEBBICL2BROBRNES & LTRL, BB TOEH, HETE, =
B-BHZ R TEROMABNIBTONBERETZCLIC&D, HFRRMRERVWETZ L2 H
el CORSHHALERBIUZNSOHEETHBICERYT 2MEERE, BHANZEHEFROH
AFFEEEL LTHET LI LARBELEILNS.

2 O35 L4
118258 (%)

14:00-14:45 FHEBE X, FEFH h, FEBEK (AKHE)
HOWHET VLK B2REDOEREE A FI VX
14:45-15:30 FEME— (B KEE)
KO 5L & R H 7k
15:45-17:00 (LWEFEL (B KI)
HMEEBEERT TV TIcL38EDHEA
17:00-18:30 RARX—tkwiar (BHZE We603)
TliteF (BEAKI), KB EZ#H (ukBRETD)
TERABUCRESNDZHLVEBE
g EHE (AKET), B & (RSB
BETFNICXZKEHEEREZFDISNZ—
EHEEE (BIRAKELD), LHERE (SIRKHE)
Rhomboid rill D % Y BB

11HA26H (K)

9:30-10:15 FEEME, /W5, Bl i (LBEKE)
T ORBE /SR —
"10:15-11:30 FRIEO F, FEHEFN (EEWEREEBE)
FU—bF 7 7 XOMHEBI LKREET
11:45-12:30 ®OEHEH (AEALR)
BB T 2R THRETBZKERNY R T7+— LD
— K 21 £ 10 B R DO ARE]| DK% DBEREH—

3 AERADEE

HEHEHETIVIKLBWEORREAIFI IR
FEBREX, BEH R FEBRL
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PNV EREFIEDOEROREERBEIOXE L BITINICIEZ 5720, BH, BARLD2RXT/ I
NYERABXZIRL, BAZO2XTH EZEREEHL, BOESWE L OHEEOHDOR VI Y (8
HFR) ZERO AN 2 RTHEREAETVERRE L. TOEFIVE, 3RTNIUNVBEDEAFI 5
AZBERTHZERELTRRLTED, DHEME, HEFRORE, BOBIICKELE, BRORE
BICOWTHHMICERTES. TO/BR, ) OHEImECY L, HEFREHB T2 L TEELARR
ZHERTZHREVEMNT 5. i) AZ2HB T L TRBENHLIRB T LIS h oz,

KA DR AR & RIEHIK

i iE—
T=RYRFN—INVEELISYIUROBOEL T, KADOHIBIZ & & 7> THA L 2 KFIR O it
7K (Glacial Lake Outburst Flood: GLOF) /%1960 £ R0 B4R L T, VB L BEMEL A>TV 5.
T—ZUEITL200ULFEETZLEDNIKAMEZOREES, OB TOEBMEIEAA =
ALOBRZHNICERENECNETOREOBERBNT S.

WEEEERETY VJICELBZREDHR

IWEFRL

GREEEOMREHEEHCEEFVERICE>T, BEA—MASKEFOA— M URr—LOME
MER AR ZMENEMICRBRECHETES. SEHIR, UWEABRICER SN2/ ES2EET
BLLICH-TRETHNEFELZETINVERTERLE. ZORE, NEHECR TR THRET 2/ E
BREbDL LMTRET I REEEZLOD 2 EENEET ST L, NHELI S KHBAERTZ L, &
HAZEMAICBET S LA EANEEEI N, £, TEFLVH0 1 LOMBICEBL, ZOKMEKESE
RERBEZBNLIHER, TTHHACANEESETERESNIBLACAMENEREINZE, OFns
PlCX->THRBHEFEN R E N, TOLHEBEFMEATHIN Oy 7 EEEHNTIC LA SAERx
niz.

Z“HABLIER S5 5% L LEES

FhfeF, KB EZH

BELIEZERONGEZ-RICEESDYE, RVBEICANS L, HAELVEEERE-BLr 8%
HICERT 5. S, ROZEBOWILUTRARDOERETo/ LT3, ZDDAMZRBOMEENE R E
Nz, ZERBEOERERICOVT, FMAERERETICHRRWE VAL T, BELE.

BRETFTIVICKZKEBRBEREZDING—>

fip @Bmlhx, B H
HEERDETIVEHEL H5D, BHELKBEEIERENIBBRIERFZHELNATREZY. 22 THAIZ
BREOMROBZR > VTNV EARBETIVERREL, BEYVIal—vavEiTolk. ZOER, &
BE-—REONRERAOER L KA KEBEIBFRTER. £ 75272V ATICE L TLEEOHE &
HWMERZ EDFIHEARICEKELRZVWT Aok,

Rhomboid rill D E R LER

BEEE, LHHEE ,

WEOKITEETRE T3 M cm BOZER OMIF, rhomboid rill DHIFE WU E L EHNER CRANE. £
BE3EEONBEOBEZRWTITo. 0.1mm &£ 0.2mm OB TIE, EROMAE (OEVHETH) Of
BEAEEMN L EOHE S -7, 8o, SHERIDN 10U LD 2 Z20ERIZEERTHS. L L, &
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EERAD10° RiGOHE L, BOY A XN 05mm OBFETRIHEETED /. LEDOKS KBHOAEIR
MEBEMCKEL, —7, 7V— FEPREREL XDV BVEBENEShAh o7z,

AINDFREINE— >

REERRSE, /M 5, #l A0

HINEEWERAZMF THAKEZEL, REEEX, $RKRELEB LTV EBICAASFIVvIREET
5. bBEAA, TORA LA —VOEBAEDRDIC, BLGANOBEHRO—HBRZEET 2 - &t
TERV. 22T, ANDOEAF IV ARBBTZ2OOARLLTE, ANOI=Fa7ERNEDL
Z, AIOFHETF NV EDLBRENEIONS. SEORERAIIOI-_Fa7EFVAEE, 251
IAERERETS. RIKEFL—OHRBEZEEZCLT, THROBEXEIARLLZ 2D TEAZN
W, EEZRRTRY TS ST—HASRERALE. =255 74— A XS CEBBMEEIRY L
JARER, TRMDEITLRET AHFR, TROBTNINELREL TIRTAL, THLBEOEERE S
TEDNTER. £, EREZZEILS T L THEHBRRE, AETRVa— Ay b, BFDLEIC FAS X
SBRMFRERLDAT. FROBMEOHMEELTHZ L, BEFR-EEFEITRIETO TWIET, B
eI ERILT AR TFREBEECX .

TL= TPV XDBABHLSREET

O 5, BEARN

RATNW T ST—MRET 2 A - — LICRH U IMGRERE, Oy FUVBDX 3 lchin
CBROONKALOHERNENIEAZETIHRBRRENBE T CLERTE 3007 235 BH LM
WCHEZ B, DEM TAHBERMBEXRRIT-o . #EEFIVEHRBHROICEEHRE (Bn) »iE
L, TORVCSVYALBEBLIENFERPOMCHI TENRETS. E5it, BNBBICRBHENT
ZHREL, NFHBIURF-HKETRCELZ IR TEERB U THTFOEH T ILE—2iEREY, =
DS ERODEM L AR TH 5. TORIKCES>THEMEEF VTR FPROEBRERRE REREEEL
VRETT, LAV = RF—UHROES BV v h—R— VR FOM, NL—R— VR, BLO
TEOBRBIEERRANTNNZ -V BRRDM ok, 61T, HEBEBRNROBEEH TS L— MEFREE
SHBIENMILSABEE DR DM o7, Yy h—R—Ih6NRL—R—)l, BBEICEZICONT, K
TEEIXVBEEAEINEGCNTRETH D, HKOBER—-IDT Y FVHRY Ialb—va Tl
BETEZAMSREAKZLTEOT V- EHAHEH ZFHHRTE L. ,

WHRBTIRTRETZKEANY FI7+—LOBHM—FR 21510 ABOAZ/OEKEOERER—
AOER

2009 F 10 AHIHICHARBIZ LREL - BA 18 B, ERMADEVEHEICE DR BB SR . HEHHF
MEZRNBKENITE, PERISRA6mOKE ERNH SN, TOBKICX D, HEBRETEHIC
MET S, BABEFMLIET IV REL, 2<OBKRENERE Nz, BEME TH 5 Obstacle Mark
Z LHRAICRHDOG TR, BHAEEDOBERML T, RAK FITAALCBKEOBENIELLE. —
7. BORBTARTE, RHECEEZAAICHEEOBENELE. C0ELE, HEOZE KB
THEALND.

4 FEBRE, B
FEHE 2009E11H25H k) —11 8268 (oK)
RS NNKZEH 2R 6 ESEMRERRE (W0l EX), ERE (W603 E%)
BEK 94
2mEH 17 A
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21 ME—S3
=)
SRFERTE Fi A - W8 1 E R ARAT

MAEREE
RIERFR G TR SR %
m ok I

1. BB

EIERICTRAVZ B T2, BERAENZELSH COSBOERE N EFEORRICL> GRES
HIZRBL TEe, LPLINETOMEY, BHERRNOBITICERBENI N, EHELNLESL, R
DOFEEIIFLVEEAF—L0OBR%, SHERBEORIECHE, BHRAHRSZ0LOOR % WAy
RIS TH o7,

RETITENOOIERREEZ T, BERICIAEEMORRE, FRIER T TORE~DRE R E %
RAFGIV NI DBIERIE TR - EE R R RE R Y, BIRCHEEM DRt KB %L /- ERE
OSBRI TS, FIUCEELZFZEEZ L TOBNANARSEORFZRE N—RIZESL, T
FRDORER, HEBFROKZBREITIZENBITHD, £/, ERNZT TREANLDOBIME LML, WIE
FRIZRIE, MAEEERLE 2 —T — R T 2RO EEAMERBERLL CORBN LR 2oL EER
B Lo TND,

2. BIRESOBRERRE, B

BAMEREF : k2 11 2HA11H (&) 13:00~17:40
12A12H () 9:00~12:15
BRAEGAT « UMK FIS R 2SR TE AE 6 (RS HUARHE=E (W6 0 1 5%)

3. BESOT S L LEE

WO I NIKRBIRLTHAD T, ZZTIEEOERIZIE > TEOME, I ICFEREER,
SMBPLDRAB/2EIZ DN TIRRTEL, 28, BRIZLEWZINZ, COMEESIIBRICERFFIES L
LTRSS TEY, SEbLHEE, s1miT T X CHEBTIThN =2 HURZ TR,

Monolithic Modeling of Viscous Flows around Deformable Structures
Decheng Wan (Shanghai Jiao Tong University, China)
An efficient FEM-fictitious boundary method for the detailed simulation of solid-liquid two phase flows with
large number of moving particles is presented. An explicit fictitious boundary method based on a FEM
background grid which covers the whole computational domain and can be chosen independently from the
particles of arbitrary shape, size and number is used to deal with the interactions between the fluid and the
particles. The flow is computed by a special ALE formulation with a multigrid finite element solver. The solid
particles are allowed to move freely through the computational mesh which is adaptively aligned by a special
mesh deformation method (r-type moving grid method) such that the accuracy for dealing with the interaction
between the fluid and the solid particles is highly improved. Since the presented method treats the fluid part, the
calculation of forces and the movement of particles in a subsequent manner, it is potentially powerful to efficiently
simulate real particulate flows with huge number of particles. A series of simple test cases is first presented, and
then as an illustration of the efficiency of the presented method, several examples of numerical simulations of
particular flows, including three big disks plunging into 2000 small particles and sedimentation of 10,000 particles
in a cavity, are shown.
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Analysis of Linear and Nonlinear Ship Springing in Time Domain by Fully Coupled BEM-FEM
Yooil KIM, Kyoung-Hwan KIM, Yonghwan KIM (Seoul National University)
Numerical methodology to solve ship springing problem, which is basically fluid-structure interaction problem,
was explored in this study. Solution of this hydroelasticity problem was sought by coupling higher-order B-spline
Rankine panel method and finite element method in time domain, each of which is introduced for fluid and
structure domains respectively. In the present study, extensive case studies have been done on the numerical
schemes, especially focusing on the iteration method, FE analysis of beam-like structure, handling of forward
speed problem and so on. Two different iteration schemes, Newton-style one and fixed-point iteration, were tried
in this study, and results were compared between the two. For the solution of the FE-based equation of motion,
direct integration and modal superposition method were compared with each other from the viewpoint of its
efficiency and accuracy. Finally, calculation of second derivative of basis potential, which is difficult to obtain
with accuracy within grid-based method like BEM was discussed.

Large-scale Two-Phase Flow Simulation
Naruhiko Tan (Tokyo Institute of Technology)
The purpose of this research is to develop a large-scale two-phase flow simulation code in order to get high
spatial resolution (~mm). In this presentation, two-phase flow solver with Level Set method to tackle high spatial
resolution large-scale simulation is described. As a numerical example, we have carried out a dam breaking
simulation in which the floor is wet at the beginning. The computation is performed in a computer with 512 CPU
cores. From the present high-resolution simulation it is shown that three-dimensionality has significant effect on
the impact pressure and the energy dissipation after wave breaking.

Numerical Simulation on Tsunami due to Slope Failure by Fluid-Elastoplastic Hybrid Particle Method
Hiroyuki Ikari (Kyoto University)
In this presentation, the hybrid model of elasto-plastic body and fluid based on the particle method, which has
been developed as a tool of interface fields between soil mechanics and hydrodynamics, is introduced. This model
can be applied to the prediction of a river-bank destruction due to flood for urban disaster prevention. Numerical
examples are shown on a collapse of an overhanging cohesive soil cliff. The collapse process, which is caused by
the sudden change of the stress state in the ground by the outbreak of the crack, can be tracked. Large deformation
problems, that were unable to be simulated by conventional methods like the FEM, can be dealt with by the
particle method.

GPU Computing for Large-Scale CFD
Takayuki Aoki (Tokyo Institute of Technology)
Some of CFD applications are successfully accelerated on GPU (Graphics Processing Unit) and several-ten
times speed-ups are often reported to compare with a CPU core. In order to execute large-scale CFD computations
beyond local VRAM limitation, GPU-to-GPU communications are required over nodes through the PCI-Express
bus and the interconnection. These communications cost comparable to GPU computation and the overlapping
technique between computation and communication has to be introduced to sustain the linear strong scaling. We
demonstrate the results of Lattice Boltzmann method, Tsunami simulation solving shallow water equation,
compressible flow computations and show the multiple-GPU scalabilities on Tokyo Tech TSUBAME grid cluster.

Strongly Coupled Fluid-Structure Interaction for Vortex-Induced Vibration
Hyung-Taek Ahn (University of Ulsan, Korea)
This presentation is about the current state of the art in VIV(Vortex-induced vibration) simulation. VIV is
being observed in various types of naval and offshore structures. Numerical prediction of VIV is a
multidisciplinary subject as the phenomenon should be understood through multidisciplinary perspectives, such as
the fluid mechanics, vortex dynamics, ocean turbulence, structural dynamics, etc. A new computational approach
based the coupled simulation of computational fluid dynamics (CFD) and computation structural dynamics (CSD)
is presented. Experiments to be carried out at the Circulating Water Channel (CWC) at the University of Ulsan,
Korea will also be presented.
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An Eulerian Scheme with Lagrangian Particle for Evaluation of Seakeeping
Suandar Baso (Hiroshima University)
We have developed an efficient and robust CFD method to compute a strongly nonlinear interaction between
wave and ship, such as heave and pitch motions in a severe wave condition, resultant slamming on the surface of a
ship and an impact pressure due to green-water phenomena. The proposed method is based on coupling the
Eulerian method for fluid phase with the Lagrangian method for solid phase to compute fluid-structure interaction.
In this model, two kinds of Lagrangian particles are employed. One is free surface particle located near the free
surface to capture a water surface accurately. The other one is SPH particle to compute ship motions in 3D. A fully
nonlinear phenomenon with wave breaking is treated on a fixed Eulerian grid with the free surface particles to
rebuild density function for capturing an interface between two phases in a filamentary under resolved region. In
this study, the proposed model was applied to ship-wave interaction for evaluating of seakeeping of a ship in

waves and their results were compared with experimental results and strip theory.

Numerical Computation of Added Resistance on Ships in Waves
Kyung-Hwan Kim, Yonghwan Kim (Soeul National University)
Accurate prediction of added resistance on ships is one of essential element for power prediction, since the
magnitude of added resistance can be 10~30 % of calm-water wave resistance. In the present study, the numerical
computation of added resistance on ships due to incoming waves is treated. As a method of solution, a
higher-order Rankine panel method is applied in time domain. The added resistance is evaluated by integrating the
second-order pressure on the body surface. As the numerical result, mean wave drift forces of hemi-sphere and
barge are computed at zero speed, and the computational results are compared with experimental data.
Furthermore the mean drift forces of LNG FPSO and LNG carrier positioned by side-by-side are also compared
with experimental data. Computational quantities of added resistance with various ship speed are validated for a
few ship models, including Wigley hulls, Series 60(CB=0.7) and S175 containership by comparing with
experimental data. The computational results of mean drift force and added resistance show reasonable
correspondences with experimental data. The components of added resistance are observed for each integral term,
and the contributions of radiation and diffraction components are also compared.

Control of Heave-Pitch Coupled Motion of Cruise Ships
Jae-Han Kim, Yonghwan Kim (Soeul National University)
The typical device to reduce the roll motion of cruise ships is stabilizing fin. The present study includes the
application of the active stabilizing fin. Two or four stabilizing fins are equipped to reduce the roll and/or pitch
motions of cruise ships. Each fin is controlled by digital control algorithms which are PID
(proportional-integral-derivative) control and LQR (linear quadratic regulator). A single controller can actuate two
or four fins at the same time in consideration of some constraints such as a free surface effect and a mechanical
saturation of actuator for a realistic simulation. Numerical computation is carried out by using the time-domain
ship motion program, called WISH-CRUISE. The resultant motion responses as performance of controllers are
compared for different control algorithms. LQR control algorithm shows a good performance for not only motion
‘stabilizing but also easy application. PID control also can provide a good performance for roll or pitch motion
stabilizing. However, more effort is generally needed for tuning up a proper set of gains.

Comparative Study on Hydroelastic Response of Vertical Plate due to Wave
Guanghua He (Osaka University)
In the present paper, wave-plate interactions are simulated using the Mixed Eulerian Lagrangian method for the
free-surface flow and the FEM for the deflection of the plate. The present work can be considered as a nonlinear
numerical extension of the work of Peter and Meylan, which treated the 2-D vertical elastic problem in the
framework of nonlinear potential flow rather than the linear potential flow. A hydroelastic vibration of plate due to
pulse-type initial elevation of the free surface is systematically investigated. Firstly, a comparison between elastic
plate and a wall due to pulse-type initial wave is illustrated. Then, the influence of the plate stiffness and the edge
condition at the top of plate on the wave-plate interaction is also studied.
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Numerical Simulation of a Floating Fish Cage
Makoto Sueyoshi (RIAM, Kyushu University)
A numerical code was developed to predict the performance of fish culturing system. The numerical
implementation is based on a popular lumped mass method and multi solid body computation with 6degrees of
freedom. It can compute complicated interaction among fish cages and mooring systems consisted from synthetic
cable and rigid buoys under current and wave conditions. Some numerical examples of floating fish cage
arrangements were demonstrated and discussed.

Structural Analysis in FSI Problems
Xian Chen (Kyushu University)
In this study we consider a weak coupling approach, in which a CIP (Constraint Interpolation Profile) based
method is used for fluid motion and a nonlinear FEM method is used for structure deformation. The fluid and the
structure are solved sequentially by implementation of existing codes for fluid solver and structure solver. In this
presentation, some features of nonlinear FEM method are discussed. There are three types of nonlinearity in
structural analysis: geometry, material and boundary. Large deformation problems are usually treated based on
reference configuration and iterative procedure is needed in nonlinear structural analysis. Interaction of fluid and
structure is indeed interaction of boundary nonlinearities in fluid and structure. Stability of weak coupling solution
of FSI problem relies on the nonlinearity and sensitivity of the partitioned solutions; therefore, improving stability
may need handling equation system of the counterpart.

Motion and Structural Loads on a Modern Containership: Experiment vs. Computation
Myung-Jae Song, Kyung-Hwan Kim, Yonghwan Kim (Seoul National University, Korea)

The objective of this study is to validate numerical seakeeping codes based on nonlinear 3-D time-domain
Rankine panel method by comparing the numerical results with experimental data for industrial applications. The
numerical codes used are based on weakly-nonlinear scheme which include nonlinear Froude-Krylov and
restoring forces. Main focus of the study is to validate nonlinear numerical tools for industrial use through the
comparison of the nonlinear characteristics of wave-induced loads on a modern 6500 TEU containership. This
study attempts to evaluate the vertical bending moments, vertical shear forces, torsion moments, horizontal shear
forces and horizontal bending moments at high waves, as well as linear transfer functions.

Numerical simulations for the foregoing responses are performed with two different numerical codes, WISH
and WASIM. WASIM, developed by DNV, is one of the accredited seakeeping code in the shipbuilding industry,
and WISH, developed by SNU, begins industrial debut. The comparisons show that the linear and nonlinear
motions and hull girder loads computed by numerical codes have good agreements between numerical and
experimental results except in horizontal modes at extreme waves. It is found that the both numerical codes have
acceptable for industrial applications except the horizontal structural responses. To increase the accuracy of the
time-domain numerical codes in horizontal modes at extreme waves particularly in oblique sea, careful treatment
is recommended to the control of the horizontal displacement of ships.

Numerical Simulation of Container Ship in Large Waves
Changhong Hu (RIAM, Kyushu University)
Some recent developments and applications are presented on RIAM-CMEN (Research Institute for Applied
Mechanics, Computational Method for Extremely Nonlinear hydrodynamics), which is a in-house CFD software
developed for strongly nonlinear free surface-body interaction problems such as ship motions in large-amplitude
waves, resultant slamming on ship’s bottom and flare, the green-water impact on deck, and so on. The numerical
results of the computation on a latest post-Panamax container ship model moving in large-amplitude regular
waves for various wave lengths and wave angles, are presented. The frequency response characteristics of the
wave-induced motions and various wave loads, such as the vertical bending moment and the shear force on three
cross-sections of the ship, are compared to the experiments and the results obtained by linear-theory based
numerical methods.
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A New Type of Defect in Soft-Mode Turbulence
R. Anugraha, T. Ueki, Y. Hidaka, M. 1. Tribelsky,
S. Kai

In the soft-mode turbulence (SMT) in electroconvection of
homeotropic nematic system, which is a kind of spatiotem-
poral chaos induced by nonlinear interaction between the
Nambu-Goldstone modes and the convective modes, a line
structure called blackline has been discovered [1]. We mea-
sured the density of the blackline as a function of ac voltage
and frequency. It is clarified that the blackline is a struc-
ture of the nematic director in the x-y plane and includes a
sequence of point defects. The occurrence of this defect is
only due to the symmetry in the SMT and independent of
the properties of fluctuations. [1] R. Anugraha, Y. Hidaka,
T. Ueki, and S. Kai, Phys. Rev. E 80, 041701 (2009).
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Multifractal Probability Density Function Theory

(MPDFT) is a statistical mechanical ensemble theory for
analyzing those phenomena providing fat-tail PDFs, con-
structed by the authors (T.A. and N.A.) under the assump-
tion that the singularities due to the scale invariance of the
Navier-Stokes equation for high Reynolds number distribute
themselves multifractal way in real physical space. The de-
gree of singularity for those quantities which are responsible
for intermittent phenomena is specified by the singularity
exponent o that is assumed to be equal to the parameter
appeared in the scale transformation of the Navier-Stokes
equationas an arbitrary parameter taking real values. Note
that « is a stochastic variable, and is related definitely to
the quantity representing intermittent behavior.

For the case of the A&A model, the distribution of «
is given by Tsallis-type probability function with three pa-
rameters. The three parameters are fixed by the condition
of energy conservation, the definition of y and the scaling
relation that relates between the entropy index ¢, appeared
in the definition of Rény entropy or Tsallis entropy, and the
zeros of the multifractal spectrum f(a). The multifractal
spectrum is uniquely related to the probability function for
a. The probability function is responsible for the tail part
of PDFs of those quantities revealing intermittent behavior
whose singularity exponents can have values o < 1.

In order to extract the intermittent character of the fully
developed turbulence, it is necessary to have information
of hierarchical structure of the system. This is realized by
producing a series of PDFs for responsible singular quan-
tities with different length €, = €yd,, &, = 6" (n =
0,1,2,---), &> 1 that characterize the sizes of regions in
which the physical quantities are coarse-grained. The value
for & is chosen freely by observers. Therefore, the choice of
6 should not affect the theoretical estimation of the values
for the fundamental quantities characterizing the turbulent
system under consideration. The framework of MPDFT it-
self tells us that it is enough to put the scaling relation in

the generalized form (In2)/(1 —¢)Inéd = 1/a_ — 1/ay in
order to satisfy above requirement. Here, o1+ are the zeros
of the multifractal spectrum, i.e., f(a+) = 0.

The new scaling relation provides us with a new interpre-
tation of the fully developed turbulence, i.e., it is an aggre-
gate of the §°° unstable orbits which connote the structure
of d-scale Cantor sets providing the intermittency.

MPDFT e L B3R DFEELLIROMT — BiEH LT
RRAXRHISESN-PDFICLD —

BREF. BAHE

In order to show how Multifractal Probability Density Func-
tion Theory (MPDFT) works in the precise analyses of
PDFs, and how it can provide us with new information
to understand turbulence, we will present the investiga-
tions with the help of the PDFs from DNS with 4096 grid
points by Kaneda and Ishihara and from experiments in a
wind tunnel by Mouri. MPDFT is a statistical mechan-
ical ensemble theory for analyzing those phenomena pro-
viding fat-tail PDFs, constructed by the authors under the
assumption that the singularities due to the scale invariance
of the Navier-Stokes equation for high Reynolds number dis-
tribute themselves multifractal way in real physical space.
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VIWEFIERICEFSBEAREOA DX LicD
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AETbhTWiERWY., 22T, KAFETE, —~BSHEK
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MEREE XS FIVAOBEAIOEBEMO TS &HE
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MREEERT FS 72 —DEREDFEOHITEEED
BHEh g I3 LT

Volume Penalization 3%IC & % @6 £ RO KERIFTHE
REE#EE], v F bhi, B E
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ZREPIT. BEBEICE, EEEDICAXY MVE (77—
Yx-aahr—gay) a7 EROHEAEDER
A\, penalization THZ FFRIMICEL TR B T L TEX |
VOEBERE Uz, ZOKR, ANOLERER, Ficil
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KDWTHET 3.
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BAlxh, FhicfEVWEEZRE S ATOREOKEFIRE
INTV3E, BREBERIKEREEICE L, HEYT
BREEZ->TWVWBRZENS, TOXS RERAIZ Y ILE Y-
ANVLBILY (KH) AEZEPRELEBRETHBR LEZ
ENTV3. MEBEERTOREE S ATDRESEHE
BRI B, KEAZED T I A FYIal—Yay
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TIOARBHEOMEIL, REROATLHEI v avyDY
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WHLERENS A, REDHB 2EREELD. FO2E
BEZREL, BEMEBENAr—U Y JEIHKS C
LERLUE.
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NZROHA APBIRRERNEFEUEEETILOE
U timescale T FHRIFTGETH D, HFXADOPERELE
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DOEBNEET A EEHELMIL, FRNFhORE
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LOBEFRENHERETH D, BREAL Y —-LO0ZFNEHE
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DERE, HAABHHOFEEREHILRBLONSC
ERRML .
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bR EHEBNEIN, KEEROT -V THI O
BEEBHEOKBEHICZDORRTRABRZE -V 2FED

4 FHEBTE, HPR
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36 A

Kolkckhsd. FETPEHEZABGEZEERERL, ABEHEICD
WTEBLTESN BB EOEKLE LTD Y —
DIBEICOWTE, YUTOATr—U v FAHBRIT 3.
Sk, t) =t>f ((k—ko)ta)- 4 EEARIE T O Swift-Hohenberg
HERICAYNN (hsin(e)) ZIDZ -EFVE2HGE L
e, TOEFNVIEEONNORIE (h) & BREBE (Q) IT&E
LTHBREERISE— (5 AS—HE, By MRS, 2
M—HREE) 2R T 3. C DORELEMEOEE FRICR
BEROT—UIRTOBELABRFBICEE LERIE
REIZHLTATY—Y Y FRIBEIIT 5. BRZENED
BICHISNTVWBATY—Y VR o =0.2 L BHNER
MASNEEBOXr— v FEHOEICDOVTHAE.
FOWRR, FAS—BENEAINEBECBRAr—Y v
JHRBUEENBOBEEDLLT Ry MEEVLEHAIE -
BIREAT—U VTHEBIEENBOBRI OIS LB
LERHUR.

BEENVVYRBICBIZBRIASAY PONE—Y
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Erl 2328, AIIEE, SH—E, F &8
0LINIRETIRBIBHAFTOREBEELTA Y U RESIC
FONZFEENYTRE(DBD) BB, CORER, B
WO—EICHENEFTEIARY —RBIZI->TER
ENTVWBREDTHY, FEURREGTOEF- 408
B, BEEe, EEMOMEEERSEOEREHIRICED, K
BEREEMNICTY—T, EASOEBIc X->TIREH
DT+ A MROBENHETS. chdTI0F AV
IREBEELEAZ EDEBIC L ->TIE, BanBmkik
BN =R B IRR—VBTRT, T4T AV FD—8
ORFEEEIREORIGIHERRFRE TV TRIRL Bk 3,
HHETERVEELD D R+ oEMAIEVI>T WA
V., EHIHRAREROEEARICHEME (< 5T) ZHIM
LIBESICHRLE 7S AV FMEBOFNRZ B icH
LTHET 3.

DCEBEOWHNFIc L3R FES
£, ER 2238, Alls—
TEIic+ElE LEic —EmAEREB L/-DCERFIC, B
RTPEHATRZE, MUEFRITHEBTCHICEELTLE
BL, LBBET—KHBELTTEBLEVWS XS5 IcFE
BHT IR FEARSL. COXIBMBTENSERD S &,
B GE) ArcE R TFRick GI) hor—or#HEE
ANE L. ZOEFMNRABVERERL ZBROmHE, S
BLTWVW3. (B, BEFSICHEELERTFIERT S L
BERMZRVETL, THERICET 3 LHUTEHE LES
ZEHT3.)

L, 2B T TRETFESAY X -2 “REBTH
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21 ME—- S5

HEAMANEES(2IME-SS)B & E
FT/EEMHERBERESHH ORISR UM

MARARE
FUMN K2 T2 5EB%
FH BH
B ®
T EEMBEREREEME OB R OREMIC OV TOMELY —@RB IR Z 2 L BAHEE
KOBEMTH D, o
T BEMBFERERESH L. ChETOMBTRRERTE b ERE T - 72 /1
VEFHEWTHL LTI S E LEMBTHY ., T/ - A — 0B, BB, EKICE
JE LTE B2 R—R I LI REREEMEITH 5, Zok), 7/ HAEMBSERIERESH B OE
HERROEEFETIMIEELMAREE TH Y, K2 REROREERMOT7 A F T XBNEET
HBH, TLT, ROoRKHOBERZHR, 2FHENLOBRILETH 5,
BFEOMEBROESTH, T/ BEAMBESERIEREAMEHCIET 2HZENSEH 2. 21 b
IERREF OMRLR@HEARBROZD FFRENICIEZ IR, o T, F 2 ESHMEBEZREL
THRMRE SR OMERENR R R EAFETMICET 2 O RBRETAARTHRES L BR
L7zuy,

MERSOBE - BT
HEF: k2 21 7H(CR)~8H (&)
BET . WNKRFEISHAIFEEFER W6018 =
Fags i
[1B7B(K)]
BER=R
BEHRE 3 FHIESFS (AKX
14:00-14:40 REBUHEEMBORRLMERBE~DEH
=E B— ®WL )

14:40-15:20 BRI ERSBIBENEEROSHICEALT
Rt @& (LEXP)

— i
gl 3 XFEXEHH)
15:30-15:35 Opening address
FHIBEF (AMXE)
15:35-16:00 ZRTHBHCMC OB R E R E T

OBRAKREREZ, “HEH (BEXS)

16:00-16:25 Pullout simuiation for ideal sliding in multi-walled carbon nanotubes
OF MFEXMED.#M ZE(FEX).IUFX BI(RILX). BHSEZ(ELEX)

16:25-16:50  VGOFI=dkHCFRPH & H B O RE ME B Of L

Ml E(FEX).OF HMFEXEBD.E BEHCRIEXEBRD.
FRABK EMXE)
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16:50-17:15  ILOYPOREZUTKIZED T /774 N\—ERAW-EEMH
OWTHEMB(BERIKS)

17:15-17:40  HiFEZFAVW-CFRPEBIRORMATHEEEESHO T
OXKEH (BEX), AR (BEX)

17:40-18:05 MZEMESHHNBEDOBEE
OfFHE—BNAKR.E—ITEXP) B W,
I X2 BRE B CGKEHED

[1B8H (%))

Bl RAXH (BEX)
09:00-09:25 4£HMBHUEHMELTFRYS I OBV EZRAV-RABHEESS —FORR
OLHMA(BKRERE), BF—(AFRKXP), REABER(BERKE)

09:25-09:50 ZHEHAFR TOBMEEBRIEZMEHIZHEDLCFRPRILMNES EIBISRET
OMMER EXME), ABIHECGEILX), dhFHEH (EXER),
K HREH(EXHEE)

09:50-10:15  SMA™ A —3&{tVaRTMRL 2 Carbon/EpoxyiE & ¥ B O E—FIB R E L At 0 S
O=F—iE(WKk) FHIES, IMNHELE, FIHB—, kKRB KI)

10:15-10:40 Evaluation of electrical properties of PE/CNTs nano-composties
OFX BEBAXAKE IR, 8 E—(BHEXXSE), KA FERAEAXKP)

A& R BAEUEMX)
10:50-11:15 BERFABIZETE00HHBRFFORFEIAAFTIVRIIaL—30
ORMEE, H# LS, dLMEH GRX), AH—, #LSmE(RXEH)

11:15-11:40 Numerical simulation of resin transfer molding for CFRP  manufacturing

OFx% J|(EIXER).MEAE RAKEEIX)

11:40-12:05  CFRPERBRICETAL—FHMEETROGEELDBORASIVEGRION~DHEHA
OFFEER (RX) BRMHR (ZHEH) XBE# CRAFEE)

12:05-12:30 CNTORELREBELURATLEOEEMHICE T 25HEEREE
OT ME(RMKER), EREKHA, R BEHFUEMK)

12:30-12:55 Effect of Nanoclay Agglomerates Distribution on Mechanical Properties of Nanocomposites
OAzmi Nordin, Baosheng REN, Junji NODA, Koichi GODA (Yamaguchi Univ.)

RERE (HRATZXNF-REBRItY )

RERR Az S EWOLKEHH
14:00-14:30  Wind energy R&D activity in Korea
OK..S. HAN (POSTECH)
(Wind Energy Program Director, KETEP, Ministry of Knowledge Economy)
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14:30-15:00 Graduate program of wind energy at POSTECH
OHyunchul Park (POSTECH)

15:00-15:30 Development of composite wind turbine blades
OS.H. PARK, T.S. PARK and K.S. HAN (POSTEGCH)

15:30-16:00 Development of a shrouded wind turbine generating high output power with wind-lens technology
OY. Ohya, T. Karasudani and M. Hasegawa (Kyushu Univ.)

16:30-17:00 Research and development of tidal current power generation as an ocean renewable
energy
OY. Kyozuka (Kyushu Univ.)

17:00-17:30 High resolution micro-siting of 100KW wind-lens turbine at the new campus of Kyushu
University by using the RIAM-COMPACTe CFD model
OT. Uchida and Y. Ohya (Kyushu Univ.)

17:30-17:35 Closing address
E XFEAX-IEAHH

RRBE

REREASHH OB LM BIBE~DORN
Ehife— (RUHXaih)

RFEWHEE SR (CF R P) OBHFRIL, IREMHMEOBERSCWHE &\ o - A EOm E2 D,
< Uy ABBOBEOR L~ D, MEBEEE~ORRALZTEL LTXE. &b, TE
DCOHEHEHIBE ZE D7D DEZRLVX—LOBEFICHIE LD D, IHEHR N—FZ LT ot ADE
BEORLBITON TS, ZHLEBEOMEL Fy 7 XE2BAT5.

ERANBERLMIRNFERBOISAICAL
Ri#E (EEXE HTEH)

BEEMBEBEIT. BMEA I =XLNEHE. FEOELOERREVWREOHEB T, Rt
EEPRROGBBEECHARTHLIBEESNTEBY, BAMBESOE B ESWE -
mEtEDOHEELZ T SENPTZENTERY, BEHESCEESEZEBHIC L2V TEASMBE
EOMBEBERRKBIZEN»T DR, BEOEBA I =2 ZHLMNZ L., 780 H B
BREDBEDODRBEZE LI-EKBEREZ2HECEIFEORERNLATH S,

BEEMEBEEEEIX, @8 - BWF LRSIV RBHES CHENRET I T TR, £<
DERBEBRSEREEHEE, PV AR F 97 L0 BEORBICLI3MENEHLKICE
L5, BEMBEEMOREOHEX, BERBEEN, FoL > BEREBETCED LS RUER
BTAEULDNN £T, BxRWVWETSTRVWEERBDNRS, b DBERLE - EEBMAEOH T,
JEHHBE I — IR AN ZHCER SN TVER, ENERFRHERE PO F v /RS —
IS T CTHREAFHICMOFES> Z ik, EFCHELHELZ2E LI TVWS, POX5 20l
BEMRL, ERCHT 20 TE3 0N, BxOWEOBRELE2 S, 22Tk, BEH
FRICEBRTEOZATCORBSIKELTHEALEY,
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Characterization of high-speed impact damage behavior in a three-dimensionally woven
SiC/SiC composite
Keiji Ogi and Shigeki Yashiro (Ehime University)

This paper discusses high-speed impact damage in a three-dimensionally woven SiC/SiC composite
(3D-CMC). The impact damage was introduced by a steel ball projectile in 3D-CMC plates with and without
thermal exposure. The surface and internal damages were observed by optical microscopy and X-ray CT. A
crater was observed on the collision surface. The X-ray CT measurement revealed that multiple
pyramid-shaped cone cracks were generated beneath the crater when the impact speed was relatively low. At
an impact speed exceeding the critical speed, a spall fragment was ejected from the back surface, while no
internal damage was observed in the fragment. The spall fracture mode differed between the virgin and the
thermally-exposed specimens. This difference is the result of embrittlement of the fiber/matrix interface due
to oxidation of the carbon coating layer in the thermally-exposed specimen. In addition, it is found that
z-yarns improve impact resistance by constraining delamination.

Pullout Simulation for Ideal Sliding in Multi-walled Carbon Nanotubes
Yuan Li, Ning Hu (Chiba University), Go Yamamoto, Toshiyuki Hashida (Tohoku University)

The ideal sliding mechanism between nested walls of multi-walled carbon nanotubes (MWCNTSs) was
investigated by performing pullout simulations. The pullout force was found to be proportional to the
diameter of the “critical wall”, i.e., the adjacent outer wall at the sliding interface, but independent on
nanotube length and chirality. One set of simple formulas was developed to predict the pullout force at an
arbitrary sliding interface for any MWCNT, as validated by some previous experiments. Moreover, the
obtained surface energy density is close to that of graphite.

Improvement of Interlaminar Mechanical Properties of CFRP Laminates Using VGCF
Ning HU, Naoki HORI, Yuan LI (Chiba University) and Masahiro ARAI (Shinshu University)

Due to the low interlaminar strength and fracture toughness of CFRP laminates laminated from prepreg
sheets, under external transverse loads, delaminations may easily occur in the CFRP laminates, which results
in a remarkable strength reduction and the consequent failure of the laminates. In this work, to improve the
interlaminar mechanical properties of CFRP laminates, the interlaminar mechanical properties of CFRP
laminates with VGCF as reinforcements filled at interfaces, were investigated experimentally and
numerically. It was found that, with 20g/m® addition of VGCF at the interface, the fracture toughness and
tensile strength of Mode-I increase by 100% and 75%, respectively.

ILYFAREZVITRIZED T/ 7274 NR—5AWVEESHH
WTFHEE EERK I | BEAERE WERK-I)

SEBSNTVAMBOOE DICHBEE ATV v FEERH 0 4, Fle IRk, m

T, Z2HRMEL S o TWET, EEMEHIMEVE, SR, MELHEZ b - TVET, Z2hb%
NATV Yy RETB5ZE T, MEOEMEZILIEEDIERPHEINL WS, ARIIEFHE. Xt
BIEMEL, BER, 2—F 1V 7HITY, —F., EES A BILARIIBERRO D, B H#H g
L. ABRbVELN. BHELTEBRALIZLWOT, #MEc+hiE. 85ICHFEY ., GIokv T
TET, AFROHEMIIT LY b A= FHBEERAWT, EEITSAT7 7 A N—%ERILFET,
BT T AT 7 A N— I XWEE, ESMEE, KEEEN, MEEELZ Lo TWVWES, 22C, 48
INHLEBEILL, BB IR T 7 A NR—BNITLDT7 45— LTHEZEINERITLE L,
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HFEZRV-CFRPEBIRORAGEHRIREEHOT A
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EDBWVWERL MEGHOBEXH TUET AL EBET I L, FLTIOEDICKLER,
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LT 5.

WAL EAMBOBEFEFEBRECELINETELOWERTDLATEE. ChbD
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Evaluation of Electrical Properties of PE/CNTs Nano-composites
King Kwok Wong, Goichi Ben, Kazuhiro Sakata (Nihon University)

In this paper, two kinds of carbon nanotubes (CNTs) were used as a conductive filler for fabricating
conductive polymer composites. CNTs were dispersed into high density polythylene (HDPE) by melt
compounding method with a twin screw extruder. The volume resistivity of PE/CNTs nano-composites were
measured with the four-point probe array method. Specimens for the measurement of electrical properties
were fabricated with the hot press method. PE/VGCF nano-composites show a low volume resistivity when
the VGCF content is more than 6 wt%, which indicates a high dispersion of VGCF within PE by the melt
compounding method. To confrim the dispersion degree of VGCF within PE matrix, scanning electron
microscope (SEM) was also used.
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Modification of Carbon Nanotubes and its Application to Natural Rubber Composite
Hong-Xia Jiang, Toshiaki Natsuki and Qing-Qing Ni (Shinshu University)

Multi-walled carbon nanotubes (MWCNTs) were modified by Bis(3-triethoxysilylpropyl) tetrasulfide
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(TESPT) in two-step method and natural rubber (NR) composites enhanced by modified or unmodified
multi-walled carbon nanotubes (m-MWCNTs) were synthesized in solution casting method. A thin layer was
fabricated around MWCNTS according to transmission electron microscopy (TEM) observation. The ratio of
D band to G band changed after silane modification by Raman analysis. The silicon element and Si-O bond
were confirmed combined in m-CNTs by X-ray photoelectron spectroscopy (XPS) and Fourier transform
infrared (FT-IR) analysis. For m-MWCNT/NR composite, D band shifted from 1340 cm™ to 1354 cm’,
proving an efficient interfacial bonding occurred between m- MWCNTs and NR, which agreed with
scanning electron microscopy (SEM) observation on the fracture surface. The improved interface resulted in
a improved storage modulus at low temperature.

Effect of Nanoclay Agglomerates Distribution on Mechanical Properties of
Nanocomposites

Azmi Nordin, Baosheng REN, Junji NODA, Koichi GODA (Yamaguchi University)

In this study, nanoclay/epoxy resin plate specimens were prepared under different amount, 1
part(s) by weight of the added material per hundred parts by weight of resin (phr), 2phr, 3phr and
5phr, of nanoclay loading. Tensile test was carried out for each nanoclay/epoxy resin plate
specimen by using an Instron-type testing machine. From experimental results, we try to
investigate the relation between mechanical properties and microstructure of resin plate specimens
using an electron probe micro analyzer (EPMA) according to different nanoclay loading amount in
the epoxy. From the obtained results, we defined an agglomerates cluster distribution throughout
each specimen and related it with the experimental results.

Wind Energy R&D Activity in KOREA
Kyung Seop HAN (Wind Energy R&D Program Director Ministry of Knowledge Economy and POSTECH)

Wind Energy in KOREA

v The world’s 7th largest oil consumer and

the 4th largest energy importer.
v" The wind industry is still at an early stage but

has a bright potential, both domestically and globally.
v 1,835 MW will be installed by 2012.

TE T2 T3 R
% s g . g8 gz

¢ 08 35 Forecast 2008-2012 8 e 8

§g5 | 3= g §37

g N N

2007 | 2007 zo08 | 2008 | 2010 | 2011 2012 Sum | Accu.

Australia 872 176 250 300 350 400 500 1,800 2,772
Japan 7681 229 300 350 400 500 500 2,060 | 3.731
New Zealand 321 151 150 150 150 250 300 1,000 1,321
South Korea 235 49 150 250 300 400 500 1,600 1,835
Total OECD-Pacific 3,209 597 850 1,080 | 1,200 | 1,550 | 1,800 | 6480 | 9,689

(BTM Consult ApS — March 2008)
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Graduate Program of Wind Energy at POSTECH
Hyunchul Park (POSTECH)

Graduate Programs on the Green Energy

Graduate Program on the Solar Energy : Sunghyunkawn U {2006.8~2011.7)

Graduate Program on the Wind Energy : POSTECH (2007.6~-2012.7)

POSTECH WY

» Funded by the Ministry of Knowledge and Education

Development of composite wind turbine blades
Sunho Park, Taesung Park and Kyungseop Han (POSTECH)

GFRP based composite rotor blades were developed for wind turbines. The blade sectional
geometry was designed to have a general shell-spar and shear web structure. For verifying the
structural safety under all relevant extreme loads specified in the GL guidelines, the structural
analysis of the rotor blades was performed using commercial FEM codes. The static load
carrying capacity, blade tip deflections and natural frequencies were evaluated to satisfy the
strength and stability requirements. The prototype of each rotor blade passed all full-scale
proof tests for GL certification. Then, a real-time monitoring system with fiber Bragg
grating(FBG) sensors was designed and applied to monitor wind turbine blades in operation.
Differences according to the operating conditions (yawing, pitching and start-up / normal
operation) were monitored accurately in real time with sensors. Additionally, using
commercial FEM codes, a GFRP based composite rotor blade was modeled, and then natural
frequencies obtained from the FE modal analysis were compared with the FFT results of
measured strain data. This paper provides an overview of the development of wind turbine
system including proof tests and monitoring results.

A SHROUDED WIND TURBINE GENERATING HIGH OUTPUT POWER WITH WIND-LENS
TECHNOLOGY
Yuji Ohya, Takashi Karasudani (Kyushu University), and Xing Zhang (Tsinghua University)

We have developed a new wind turbine system that consists of a diffuser shroud with a
broad-ring brim at the exit periphery and a wind turbine inside it. The shrouded wind turbine with
a brimmed diffuser has demonstrated power augmentation for a given turbine diameter and wind
speed by a factor of about 2-5 compared with a bare wind turbine. This is because a low-pressure
region due to a strong vortex formation behind the broad brim draws more mass flow to the wind
turbine inside the diffuser shroud.
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RESEARCH AND DEVELOPMENT OF TIDAL CURRENT POWER GENERATION AS AN
OCEAN RENEWABLE ENERGY
Yusaku KYOZUKA (Kyushu University)

Some recent international and domestic projects on tidal current power generation including
the SeaGen project by the Marine Current Turbine (MCT) of UK, the Uldolmok pilot power plant
of Korea and the activities of the Ocean Energy Association of Japan founded in 2008 are briefly
introduced. Our feasibility study on tidal current power generation making use of a pier of the
Ikitsuki Bridge in Nagasaki Prefecture is introduced. Measurements of the tidal current by an
ADCP (acoustic Doppler ‘current profiler) and the power estimated from the current data are
presented. Research and development of the adopted Darrieus-Savonius turbine, its performance in
the model experiments and the records of the demonstration experiments in the sea are also
presented. Finally, the tasks toward practical use of the tidal current power generation are
discussed.

HIGH RESOLUTION MICRO-SITING OF 100KW WIND-LENS TURBINE AT THE NEW
CAMPUS OF KYUSHU UNIVERSITY BY USING THE RIAM-COMPACT® CFD MODEL
Takanori UCHIDA, and Yuji OHYA (Kyushu University)

As a countermeasure against global warming, a substantial reduction in CO2 emissions has
become an urgent issue. Accordingly, the effective use of wind power energy is attracting
attention as a clean and environmentally friendly solution. Given this background, we have
-developed RIAM-COMPACT® (Research Institute for Applied Mechanics, Kyushu University,
COMputational Prediction of Airflow over Complex Terrain, a non-stationary, non-linear wind
synopsis simulator that is capable of predicting the optimum sites for wind turbine construction to
the pin-point level within a target area of a few km or less. In this study, a high resolution
micro-siting of 100kW wind-lens turbines was performed under neutral stability in theé new
campus of Kyushu University.
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(016:30-17:00 Chen Ying-Wen * BJF ZBF (JuNKRZFKRER HENR)
Analysis of Ultra—-fast Kelvin waves in the Kyushu GCM

Equatorial Kelvin waves have been revealed that they are important global wave motions in the
equatorial region by theoretical studies(e.g. Matsuno, 1966) and observations (e.g. Hirota, 1967,
Salby et al., 1983, Riggin et al., 1997, Garcia et al. 2005). Many observational studies have shown
that prominent periods of Kelvin waves shift to shorter period with increasing height. In the
mesosphere and lower thermosphere region (the MLT region), it has been discovered that Kelvin waves
have the periods between 2-4 days with zonal wavenumber 1 and are called as ultra—-fast Kelvin waves.
In this study, we use the middle atmosphere general circulation model at Kyushu University
(the Kyushu-GCM) to investigate the wave behavior and generation of the 3-day ultra—fast Kelvin
waves . We use a composite analysis, a space—time Fourier analysis, and E-P flux analysis
It is found that latitudinal and vertical structures of the wave are consistent with the theoretical
solution of the Laplace’ s tidal equation. Both the vertical structure and the E-P flux analysis
show that the wave is generated below 20 km height and propagate up to about 100 km height nearly
conserving wave energy. Divergence of the EP flux shows that 0.3 ms—lday-1 westerly acceleration
exists around 110 km height in the low latitude region that is consistent with that obtained by
observational results.
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BB ICEIT D sin BUKFE L TRPOBGHRICOWT, FFRERERE, BEZEEMITE RT3 X
—FETEAT o7z, BEREBSRESTMEZROTWSHE, B 1 OMEEREENIEERZEIC L > TRET
5T EERLIZ. F£e, EEEBEHES R HEWVTWSEE, BEE— Fb RMOCAER Sh I HE
FHIC@B< 2 VA Y DT X o TEHRPMES D Z & &R L.

(013:30-14:00 {FE BEKRK (ERKZ MBHENFFEHT)
—KES T — - L AEL B oA O Pnk

T TRV AL ZFF ST 7 —RFICREARFIRAFEE LRV EXmen T30, Iho
—HOWEE —FRIZT D LI X - T, VYT—IRBENTZPILEERO T LW FHEE, BHEAH
BRETHD (VT —LIIRE BB THHEE] WHALT, 20k 2hrgo iR ng %
FRD, WMARLL T —OHIZE LT, ZOFRICL--THRIHENS RS FOBKEARDLNS,

I
BRRITTHREMEZHER LFREBRIITI LB TE L., BRENEEORELEMLEE H D,
KFFRESPFREE S EFHAEBTRO —ciZ e ELS. £, AMEEST, BEPLERD
P 7 EZRORR G, FUNKE - IERVERFERT & BRI K% « TR ORI <, FAlE LTRAEID 1
ELZRTHREL TS,

BEfEOHIR] ¥ 2 14 12H21H (H) ~22H (k)
REEZE M4 FEE RRKZE - ENEET
ZmE 34 4
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21 ME—-S7
(FH5EER20)

IERRTS KBNS DEIR EFFR—RD 10 FNDRE
WRESE  TREAYTENAN %8

HRERDEHN

IERRBEENE 75 X012, AT 7 AN—REDEZEERTEBEEN, ZOISHOUEEESEREINT
WBERFENEDTH D, REOH TEESBFOMEICBOTHONET—D 1 DO%E LT V5. IEFHE
BARICB VTR, SEBEROETIERZOMMTiEL, FBRVBUEY 2 2 L— 3 VICBlT 3 Bk
ROMEERICKD, FiAWET—<RICAZBEIEI SN TER. ZOHER, W DDDORKEWERAE
CTZ7k.

fe& 21X, 1960 FRD 5 70 ERICH I THEELERIE CH LT3V Y 2 AR OMRE O H R ER I
P LWT—<x 252, ZCHhOEONEHROERNMEGRONERZL 2D L. £, KEEZIIHDT 3
E Do KAV ABRKD T I AR IS E N, EEEEHELR EOFEI X W MOYHRTOEFIVAERRE
DOREFRZIGIC LT E SICHMOBEFROBIRICH W SNT E 2. BRET 5 &, BEENEIC X AREROBE»IH
BT U, LML S T2 Z DG Z TS UTH LOBBILOFESHSL Uz, ZRUS E 7B b
EREBL, A=< N OBNICEERREZRE L. A B R R 8 T3NS EREOBRA
ek ot ZFOM, JEFRAREADIBEDEE VIV EBROEEME, St EOETINEZFTHhBE
SNBEMEDOEIER E, IHPKEIORET —ICB 2 HEOBIIREEITN & E AR,

e, JHERIREIOWFUI NS « FERICIAWEEONER 1/\—3 2IRETHBH, ZTORKELIEARD
HERGRZ R, ks —SNERBIIERBICE->TWVS., O RRAEEZ L, HE
DIFEFEEI E VI WHROE &, HIgh SBIERTE, ERICWVWESET, £0BICBOTOYERECER Y
DR E SN, TXTOMEEN —HICEUTHEHRL, BEVOINBEERZHZELTELEAY, b
SDOMEEREBTAIEHANETHD. TOIDICAMBERDREICE->T2EDTHB.

BHAE T EHIDIGH J172R3eE, SRR B ZE ORI, —8 U THESEFOMFHC BT 3 EAN O
MR DO—DTH 5. @EICEMEL THELZMELESHITONTETHEY, BEREFERIBOLETSN, #
THBEENTH UOMEZHEZ V. KAEESERSHOMBEOBINCE>T, TETELEITFHOTF—<
DERB DAY ZEIR LIV

RROWIE

AWFERE, 11 H 1985 21 HETO 3 AMIChz> TSN, R4 2 —B#E 38 4 (M9
FER 18, KA Z—FEK 20 4) DG 42 FOEEMTbN . BRI EREZED TV BT —
RICELT, MEDNIICRA C &7xL, £z FEEEH) LWVWSF—TU—RicEbNsC Lk #ELB
FRWL7z. ZNHiE, EEEICROEY TH 5 .

o WOBMZRH LI ARROMICET 5L Ea—

o 2HITICHBIF BV Y VY OHEERIC OV TOBIEN I & CHERIERNT DA
o ETHESHRMIEICHET 3 REDEE

o BERERIRIRICH T 3 BT OMZENA & TR O

INHONRE, IFREHEENCEE T 2 REFTESEACHT 2 E0DIED, SBROWEORH L xsNEH
KERWARTH -T2,

—EEEIC DOV, BEEES B OENRNAICET AMENEICTbN . Bt N3 g
YREOMIERINIZE DO S, FEROV I al—va VOFEERIED, TENKSHARPSAREZERLEDEXY,
FEZOIRILVERRED -, NAZKRITS &,

o JERUTLILE) - JERRIE AR DR L
o BEECROIER T2 FOEMBENDILH
o AT ROEF & IGH

TH-olz. 2 HHOFRIWERAZ—t vy a vEFv», KEFREEZEDETFHEERIZICHE L TEL O
REDSBMUT, WEAVABRDTLEYTF— g MThl, ODEERTIER#ELY, I al—yg 0%
DRERHESTRENR SN, SHEOMBORBUEZMD T, HHENAEEMMEE N, —REEcBWLT
i3, MU TEBRIOSHRE TOLNVOBEWVEENZIN, ZTNERITICERESRMNLT SN,

CAREEE, XEREE IOV COE TR TS L [RA 747 « A VFA N HERFHE L Ot
Exofz. MUY S LBIXUZORIICIE, AMEEROMEHIERIICD, BESBOFRENEEL
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THEY, ZNEDHLZDOBIMICE > THIFRESNEDEREZED LR T, BEELEBORANZINATY
Tedy, R KRERMBEII AL, IRESDSEBOBV FD1 DR REL TS EEbNS.

AWFERT, BEAPYHOMRNAEED S TEN/AISHAMEIC W3 £ TR AT —< 2o, #
ENNESNTHHICRETEZZ L LARELFATHS. LHrE, TONRITHICEVMICEEEIATVS
DTIEEL, 2L OWAEINBET LICREOERED SEBWICHHmEIT> THHRE2EY, F/-M8d 2555
ICDWTDERZRGIER TN . JHRERENCEE T 3MELTFICEBIT 38 DF—<DEKNE DX
DY IAAFERDOYFDOHNTH D, TRRREDNCRELERZOTREVHEERS. ABIES TR
ERFHAZICDE LEETHREDOREDRL LTLEER CH o, WOICKAFRAEAN DDRE
SEEMTONZC &id, FELTEMREERL V. IEEFEFOMRD L 5k, XEIEhT—hEs
ICBR LA SRS T, AMREESOE I RIFORENKEEETHS. 0L HIERBELTHW:
ISHNEREFOFEEREZHRIETHE V.. BMEEREL L LB H L LF.

MRIOTSLEHE

11A19H (R
13:00 - 13:30 FTTFIDEHEZFTET 2BEAIBRIRICDOVT
EHEAF CHREAARE) , GEERET GREEERKHD) , IUAGE (BERTD), &
EEHESE UERRF RAEMIRED , HREE GEAEHR

B TR TRICHEE NBEESU > 7 — 1 b 7 - RLF SRRCEERUNY 7V —F
TRKORMRERIE, 5% 5 A0FTHOMUEKEZEZ 5. COMEEFHLTE
LSNP OEAER Y )V T X L2 L e,

13:30 - 14:00 A completeness study on a class of Lax pairs
Mike Hay (fUKREEE)

We find every Lax pair that can be written in a certain simple form. The Lax pairs
are for two dimensional partial difference equations and consist of linear problems
written in 2 X 2 matrix form, with one term in each matrix entry. Two new systems
are found which can be reduced to the lattice modified KdV equation or the lattice
sine Gordon equation in special cases.

14:00 - 15:00 HEYHELOH LLFIFESHER
F/0OE— (LIERER)

AEAROFIE LTHSNEH S, ORI OBER ENFE L bh> Tk
WAL DODHE. ZNEDFREROHFINCE, MOKAEERWS C & THER
DGENRIITZ 28 D05 5. TOBETIEZF I Vo Tz MR ZHE > TERY N
MTEBEI1EBHER] OFlE LT cosh-Gordon ARER & EBH « FHBEAZE
b L, 2hsOARBRRKERIST BMOBAZICOVTIRET 3.

15:00 - 15:30 EOFEHE—MRK. MOEE—K. HOBE—ROBPBEROEHE T — 2 EHR
HREEN GRS

BRI N B KP AREROBBEILZ T 5 LT, Bl EERERZEICHETS
RAGERTEDRME O NS, REBETIE, ARG 23 LR KP 5
BEXOMPLHEZ R, ElERD, Fah) Vi VB LR L. &
K, ~RILENTEHERDOEATHZE LB 7TV XLIC DN TOfRHR%IT- Tz

15:30 - 16:00 FERZERDEN 3 KEBDENDL
ZIRERE (TEESCEK)

BRERICE T, —fik 3 ARHEIHRIEREFAGE R LERT. THIC, TO
FRRIC TNV F—REMEDERBAT 5. BONIESRBLUTO 3 DOEME%
#AE 9 % (i) Hamiltonian, RHUESNE, EOONMBEED, (i) REMAHEEICEST,
BUERTHRERE ORI, (i) AR IR ZEHE OBERE T OfRHLE» B
T 5.

O 1180



16:00 - 16:30

11 A20H (%)
9:30 — 10:00

10:00 - 10:30,,

10:30 — 11:00

11:00 — 11:30

11:30 - 12:00

12:00 - 12:30

HANEEE KdV BEORLEI TN
WEIER (RIEHKRT), KEES (AELKERERD

2 BEREE MO EHRICE OB AP T 20, BREPEREFORSICIE, Z
NSRM—NERRALRD, TS HRICER KAV BEENEI N, ZOR2HES
AREM b 2T REBINGE TR T LA TE S,

A BT 7 4 V74 VB ERD ¢- 1\ IV T HIER
hEEZ JUREED , mEMAE GEREEE)

7T 4 VI A VEHC B AT BB O TATREI 2 RIRE L E X 5 LT, BEUS
VT 2 FERAMEENE T ENHISNTWA. ARFETE, AY B GEK) T4
T A VBT FIEE WA AR 5135 N5 4 D0 ¢35 8 LY © HIERO KT
R EICOW TG T 5.

XTSRS BIC & B IEEAZ Schrodinger BEE & Ablowitz-Ladik BB OHLIE
EEEA GRRAMEERE)

Carlet, Dubrovin, Zhang (38 O 1 Xyt HFEE BN R 2N CHiRA |
FEE 2 KR LTz, Milanov (& T DILERF AR IS L TR E 52 7. A0
TR EFHEZ | TR HEE O 2 X 21751 GERRIE Schroedinger- 7 FHE
&) ICBIERL, FEHRIE Schroedinger FEED 241 RITHEARE & OFFLIEIC B W THERIE
FREXNE 2 2T 5. & BIC Ablowitz-Ladik BEEIC 19 2 R OGS R 2
EERCR

BIFSBABRROEHRT o vl
AR (BRI, METFAR (HREI)

VU NOMNBEZE—IOMEE LT, VY M EBERFERT U, VY FBTRY
effective force ¥ — 7 DM BEDIMEEN SRS, VU kU HEEHZEERICEAL
2o TORERNE, VU N VHBEEHOBERRT > ¥V ERDT,

MRVERADZBREDT 7 57— HORHE & 15
Rl GRURTERD , HRFER GIKIEHD

A2 AN TR ZIEATNCIIRT % & 21285 A— 2 HRIC K-> TE U S KITEE
77 TR EMHIND, ABETIE, BEMME  RADSEHET 2RO EHRKT
HEHEEEL, 77 7T ROMERHRZRY 5 E7IVARKE ZOMICDNT
BB,

—fi%{t BKP 25580/ 7Ly FE#
LHEBEE (BREEEED

—f&{t BKP 7 i BRI BRI T [21exp(D1) + zoexp(D2) + 23exp(Ds) +
z4exp(D4)]f +f=0,CCC. Di+Dy+D3s+Dy =0THD, 21, 22, 23, 24 4&
EEDEHTH B, TOHERDNY 7))V REHA, Lax-pair ICDWTHERT 3,

HRICK>THREEZ B8V b
HAHEE (RAEBET) , LHEE (RALEAR)

FEBERY hungry Lotka—Volterra A2 T, IR OMENE A OFI% TEEENC (L
WRC 2EENDHS. TOXITHRFERTEERE LT, AUHEEEEALTYY L
VAR LT, BHERRICDOWTIRRS. VU U BHE LRI, BEREZGEH
ST A ERLTED, CORPELAHEAEFERATRVY U OBETEHY 2
Mo BRI TN %.
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12:30 - 13:30

Vb0 2 RTHEEERBICDOWT
KJIEST CuRIS A

VYO ZRHAER WS &, Kadomtsev-Petviashvili (KP) 75ROV k>
HIENERTHS. bbUIT THE, KP HHEROV Y b HIEB L A ES A Mo
RTHET DS 5D EFHRB128HIC, TG Benjamin-Ono, modified KP, extended
KP, KT intermediate long wave /7f20% & R BUAMNCFANT X/, £/, RILKP
HREXOV U hUREDWTH I EMADRERESH D, V FRIHE O IR ERIE O #
WAV Y DR E DRSS MR DDHSB. TOWMETIE, VI YO RT
HAEERICET 2 bbb OREDHIFRELH—ERIC DV TS,

11H21H (&)

9:30 - 10:00

10:00 - 10:30

10:30 — 11:30

11:30 — 12:00

12:00 — 12:30

YIVF— b b UICEBBERY FT— 2 Zalb—va Yy

KA (BHRBOE, A , AMARC BRI, &t GERD), &
Uit (KT, Z#i (Univ. of Science and Technology of China) , PEEIE® (Hk
Seimift, T EH)

NHIZBRIC BT B ERBETIERYE - BREOWNHFIC L >TRIVEER RSV M THB. £
ICERE R Y NT— T DHE, —B7 73TV hAVET B EREDHRNDISZ—UHE(L
Ly b= 2RICBELDNLD > TLUEY, HlOERE TR 5 C LIdRE L
5%, TOHE, 2y NI —7 LOFREOHNOE(ERBL 5 C LHAEEL L, K
T, HERILA— hEFIVICHETL Public Conveyance Model % FU T3k
Bk RBL28E I aL—&—" KUTTY " ZBELEOTHRETS. Zhich
AT, ARTIHIEM U EHE 2 BT 2 72 OETHIE T ELREL, ZORRICOV
THi#and 5.

RRTEBICH B RRE R ORI MER TOIREL
mEEYE, BIRER (EEAME) , FEST BEEAD)

R EE BRI 2 AREE R TOEBRORD TN AN, MWRTETRTD
A EB RO ARHEE RICERT 5 T e hRE N,

EFESERL S RIEFROEMHEOEENLKIER
INFHESE (BRACERE T

BYRICNUTHERZTTS & TOERFROREEIRICENT S, COBFHEOE
ARG EEZ, BHEITAORIICEHT 2 C L THBEREETS XAV E TS TH
%o BARRITICBWT, BFEBEOYFa U T ¢ ZFEICGEIT 2523, HIE
EIREZELD AR EBER &S B P22 OEANREEIC OV TERMNICTED T3
CEICHET %, TORR, BESEEL VI ICHNZEEL IR, BTROFDER
DRE S ZRENTERILT 2 ENDRER, BFNEHBEORKE X IOV TOER
WS HfRE &, BFROFBEEOERNIEMEZEET % LW\ 5 RRRRIFEIHE £
*L—( l/ A % o

RN REM ) AT R BITFIOBMERICDOWNT
HHEFSE CUREED) , #iEcdt GERT)

FHITHIERFORA L HRHOB R EMHHZETIVCH S, ABBOKICARZE ¥,
HEEANCANR—ANENT N S —BAET 5, Rll, 5TRIENTREMEHIRRICEH L
WERGEM 2T T LT, BRRAREZRD ANRGBITHIET VA [Phys. Rev. E 80
(2009), 051119] ICBNTEZ SNz, SENIZ ORI Y 7y —Ya v BEZ 3,

ADEHICBRY BH T GFHESR EDER 2
KEg—8 GROASEmD , FpiE® GRRJIRD, X EM)

BEH LI I NE TICRERNV R E ML (ERRBRAEME) 268 LT ADREIC
B9 A lMEEEMERR AR T 2 C LI L TW3, ARIFETIE. C ORERNIEIRG
ZUTIA Ty ar7Ia—F LiiEnsFiERHOTHRNELSE 2 E B UG
LTERT R EREEL TS, £, TNODOMOFE, A TTEER IR O HF],
SHEOEZICONTERRIEZL,
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12:30 - 13:30

13:30 — 14:00

14:00 — 14:30

14:30 — 15:00

1D ASEP & KPZ
HEAREEL (FREAHD

1 RoeIERFREMBEEFE (ASEP) & KPZ AR - HEME Y 5 X $ 3 BEAHIEIC
DWTHIER L, RIEOBEEMFKICOVWTEERT S. £ F LD KPZ FERICOW
THHHT 3.

2 5 KP BEICHET 3EM/\IVY - AR
SRERE (e HR)

NUNVT = FBROEELD—DTH 55 - (LFZRIE. KP BEEIC GRS L O
HERD 2 DOESEERT L TEIMNB T LABHIOENTWS, ABETIE. 2 KD
KP BEEIC DOV THBEDE R EZTS C LT, HTLLEB/ VIV  AEREZEL,

V) R - AR ROF LS Quasideterminant
EhEE (BARSTEE)

VU b« AR ROIERTEYEIE, ZEOITHIEINDOIRE, JERTHZE] EADdLR &
Vo B TEH L D OIFRICHFRN R ENTE . FIcRE, VU b UROBBICBNT,
Quasideterminant &\ & B EDIFFIHA THIAXNARERE 2 R4 T 2 HBHHS hMC
D, IERTHEL Y R OMFRIEFH LWREEZTEZ TV, CORFE T, Quasideterminant
DEEZRH UIcDB, 4 Kotz EOIERTHE B SRV > « 2V XHRRE @RI,
ENODROEE TONCE N ZRET 20 EFHHET 5. (ThZT I AI—KR¥0D C
Gilson X, J. Nimmo K& OFFRFFE D) EXV Y braBERe o#ico
WTs4A L.

BtE BKP /18X & Yang-Baxter B
H=E8 (QIZCKHE) , Jonathan J. C. Nimmo (#7523 —X), Ralph Willox (A
H) ‘

INETOWFT, Yang-Baxter BAR & AT EL & OBIFRD, BA R CHLMIC
ENTWVWB, ABFFRTIE, B BKP SN 555N % Yang-Baxter 58, B3XU%
ORBEERILIC DWW TR T B,

RAZ— w3 VEE
(1) THBTORY=&F5A TLLDOHh?

(2)

(3)

WIEERH GRAT, *#R), Hi#E (RAT), Z8 (Univ. of Science and Technology
of China) , KAXEIR (BHRFebaECE, sKSEmbD) , KE—B GERGTmM) , HE
f&sh GRKRLD) , PHpE#® GRASEmH, X))

FFBEITHEER T, [FBITFORIRF/BARTEINS, L L, ZEORFBITHT
WAL 58 BB DTS, HFHITHOEIRBEHEBL AT~ AYTZDICAR—A%
RUILDEVERELARDZLEZONS, AT TIE. FFBITHERRICHERAE R 2
HAL, FHTHOEIHEBEARE RS C LR RT EFEIEC, ERICKDZFDOES
EHERR L T2,

BRTERDY 1) 71 v FOTESERICHR 2R EL

mREE T (BEEKT), Fkvt

FXTCIFFI R RICHET 52U 71y b AT IR T £ ORRICIREE 5 2 iRk
ERT D, ROMEICEK > T, WS DOHhDEZZIRSFEONELNT,
HHEEMRESGEH LLSEFERETIVOIRE

AR (HKT), AR EAKRGIEEE, AL, mElE GERT), 7
RRIGH R, X&HI) .

R A N—DMEIRICGEER 52 58D L UTHICHWHESR 2 5 Ul TF IV
TCIRRT B, RBRICY —F v P CREBRUMNEEIRAHER, £harva—&—Y
Ral—Ya V&> THRRELEEFIVNSELZRETAC EERT,
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(4)

(5)

(6)

(7)

(8)

(9)

AR 7 1 AR OB
EEER] CLRBE , &7EE CuR¥s)) , FEE (TERHH), BHEBA (b
REED

HAAARTH DB —RENIIEHEZ L TRE BRI A ARG, ATENRELIE
AT ROEFREHICNES 2 HERTHS. Ful, FE SIS A ZARICEERIL
DFEZEA L, HBNICKOREERE ZO—RER 525 LICRI U, BIEY
LT, 7V NEROBRO ) URAEREEZB SN Uiz, [, $5 2
KICAIRAI A AR OBHERICICERII L, CTOHEEE/RICBRICE RENSRENX
(A F ADME) ZHARL CHEREBRZGR .. ABETEL FOBRERET S,

PHREETIVICKDEEVZalL—Y 3y

ERT GRRI), FERES AR, EHD)

AR TIE. BEEZEE DO TERNEEIREBICEIT % ANDOB) & Zikifk% - 25
KETYIal—yarvdasckicky, REEFER HOR AHRoEROREE &
W TeFMHDBNIC K BRENFBR O 2ER L, BERETAL—AL#FHE 2T 5]
DOEFIREEDH LWRIERS S BN TET,

EEZAVichiFB0y FMIELE. £E - BEXDROWESZE
ENE GRKL), PHBIESR GRS, <&M

BREBIGREICHBNT, Oy MU(ENRED F LD TEET ZHOBA) ZE8YNCRE
B EREFESRON LICWEARAIRTHE. & HEARBE T HNGR Y Tu—F T
Oy FEHEDOFRIREIN TV EH, ZEOLERE /I LEEEAT Y FMEtE
THIENTETWERY. ZTTARE T, FETHEEETIEL, ASEP(—XiTIE
WFRBEAIHHIRIR) ZAVWTOY I a L—y a V EHEGREN 2175 T LT, T#M&RNT
BB « AR E LT R bDTEROY VB EZ D, F-SESERESE
HETHTIREETTIEL, BFEOXEDIEIC &K BEENROUBHEIC DV TLEEY
179.

MEEPEVRTBFTEDIATIVR
HPHE GERT), TUpiE®R (R, & X))

HEIO & 5 1 ALIBE BRI B ERT T, MO TRNED ICED T 2T
TARLAERLESC LABL. ABIZETIE, HEEOEREED LT, BB 5
BITEOREHRTFL L. & BIC, TR L BEAATIOLEES 2,
B, v3Ial—va vRACTRIEUESE, SEEICH 3 IESIREME & h iz,

EERiE AR Z AL CEEHZEMPIc BT 2REORE). REEDRIT
LORER CGRRT), FERES GORTHM « & D)

BENZERNIC BT HIEOMRBIZEE), LI DV TSR IR R AT s
TNTVE, APIFETIR, HEZEENC & 5 IR\ DER K CIREIZE# 02 (L%
[E1s A P A R 2 FH O CRERT U Tz,

SHROIFHEEBRZICREY SR
MG GRRT) , VERTER ORI - & &)

LR OIEFHEEILRB OMMTICIE, & UTEEEHE R Ok EAHNS
NTELED, TRERBHIDEENTHEDN ST, . 2RROBEZ(LICDOWT DR
Freid, /ERIEIBAEE AR, 7V ZOFRIDRHOSNTEN, ThHICRES LEL
CIEEENERER DI TH D, BEFERIKI R T TH S LV BENK
ENTVWS, AARTE., BIEFAEICX D 2HROBEEL RN U, 2SI LT
T 50, BEAERDELLALLIRIFBOET ST LRI Lz, Bic. T3V
F—DRKZERZHFENETRTOLIIVF—ENKENEE (100 fEHEEOLX) ICX
DX ICIREMNMEIET 202 HGRANCHT Uiz, £/, REGREE ORKIEGEKE
P, BEKGEEZRANRS LRI Lz, 5%IZ. &0 —BATIBEAIC DV T O,
ZURICOWVTDI 7 ORBEED 5 OIMTIC K 5 < 7 0 ABREDBT D RETH 5,
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

ABRDIHDTFHMELT S BRI EFROREN
A GRRT), PHRER GRORSeHiH - & AN

TERDEREHOWRTIE2ENFE CHEEER > Tz, K TR T O 28D
FRE, HARICBWTRTEOBRDEMEDE & 2 THlT 2552 NI HEFE L %
BafTolk. BERICI TR IO 70—V REFL 707 74—V REFIVEER
Uz, BUERTE EEBROMGOFEREN S, FAAROBMNFHETS BEEm A ST
AZTIHE L VITHENADED R T IRBH, FRETORVGE L RS & Al
EXnsenaghot.

RERDERICK BERAN\DRE DT
BRRIL GRKT) , FERRIEH GRS - X2 H0)

1 DDGFFTNS 2 DORERT 1 DORERICBNBRZEZN L IVA— R FYEFIV
ICBNT, REMFDEREZ S Z 5 NBETRREIRPERHNT S Sl S EFOME
CHMEOFRBOMG RS — LR Z FHNTIHS M L,

BREEBERED 2 BAESHERICOWVT
HZEHE FERAHETI) , BEHBA LB , F2E BoRERT) , MARFEL
EAKHET)

2PEEDHBRDOAEN HERE LT QRT ZHHENTWABD, ChETICHRALIL.
COFRZE LICERRGEREZROENHEREER LU TE R, SHEIE, 2 BESHFER
DOHFT QRT RUADEDE L TRENTOV A AN SB/ERE L 2T, Hii-/xal
B ABRROLERZERRERT 5,

NEFEL qd RICKBBITFIO=ERALICOVT
Ao (FAEHRI) , apksh— (FAEAEART)

NIV A=A FEEFZIHAOR D S BIHHENRALIEE 1 DRD 2 HHMNGEETH Y,
ZHEAD AV ISZA TN T B2 HBEDOREFELBERENS. KBTI, —BO
TN T BREFEHN SESNZEPEVIHEE $ % qd ZETFIOEEHE BEZ
ERXOFRE, FCEAMHEES DD 3 BEXATTEIE OGRS MCT S.

BMEEMTEY7 IV D) X L& Sakaki-Kakei HRRXO—EHRE FD453A
kel — (EIEAAET)

Sakaki-Kakei (J#HR{A R DOBEMERE VB 5 NSRERE S DIER[W 2 KoTBEEH
PHRE12EERH L. ARTIRCDIBES, 5, 6 FHOABRXO—REE KD 3
CEREMNETS. chooABEREZ, BEMFEREE7LVIY XL, oA TF v 7E
BEEET S EEASHICTS.

N7 M, THESBOBELHRERE Z DR
FeEmd URER , ERBY GERER

HEBERMNETSTREBAL, ZTOEIME TS5 T LORBOEIZREZ D LITES
TELNIEZANT, [THHESEE, NEREE RO & O OGBS
HHNCEER T 5. £/, Block-Hankel {THROMBERHRN LB ZE X, 1753 E
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A method for smoothing the measured displacements and computing strains utilizing a finite element method is
described. Nodal displacement values in a finite element model are determined by fitting the measured values to
shape functions using the method of least-squares. Then, the smoothed displacement distributions are obtained. The
elements in the region where the measured values are not obtained or unreliable are determined by solving finite
clements equation. The validity is demonstrated by applying the proposed method to displacements of a plate with a
hole obtained by electronic speckle pattern interferometry. Results show that the displacements and stains can be
determined accurately by the proposed method. Furthermore, the strains near free boundaries and strain concentration
region can determined easily. As strains can be evaluated easily and accurately, it is expected that the proposed

method can be applied to various problems in solid mechanics.
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Photoelasticity of high sensitivity is applied to measure the residual stress of the pincher portion of the light bulls
for s¥automobiles. The residual stress is not so high that isochromatic fringes don’t appear, hence, there only exists

the change of brightness. The residual stress of the pincher portion is obtained by measuring the light intensity with a
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light detector of high sensitivity or phase-shifting method. The present study measures the residual stress when the
light bulb is being turned on and off. Also, the present study uses what phase-shift photoelasticity method to measure
the residual stress. The measurement results say that the methods of the present study are useful to measure the

residual stress of light bulls for automobiles.

9. EIEEFEE 3 KT N E I O HIE T #AF S~ D5 A
A BRI ERERESE s
In recent years, the importance of the fracturing test using the full-scale model is recognized in order to upgrade an
carthquake resistant design. It is, moreover, important to develop a new measuring method which can measure a .
complex three-dimensional behavior in such fracturing test. This study has been doing research and development of
three-dimensional measurement using an image processing technique for a measurement of dynamic displacement in
shake table test without any contact. This paper describes the measurement results of shake table test using actual

scale models at E-Defense and Tsukuba Research Center.
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2. FEBOBEE
(1)  Surface modification of pure titanium and in vitro cell responses

Z.X. Chen, Y. Takao, W.X. Wang, T. Matsubara and L. M. Ren
Research Institute for Applied Mechanics, Kyushu University

The surface of pure titanium was modified by anodization treatment at different voltages. The
surface TiO, layer obtained at 100V exhibits a nanostructured surface similar to natural tooth
cementum. In contrast, porous oxide layers with few nanometer features were produced at
higher voltages. Cell responses study demonstrated greater cell adhesion and proliferation on
the nanostructured surface. Subsequent hot water treatment makes further improvement on the
biocompatibility of anodized titanium.
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