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Topology Optimization of a Cross Section of a Vehicle Side Sill
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In this paper topology optimization of a side sill, which is a longitudinally extending in a lower portion of

a vehicle was conducted for crashworthiness. The side sill was assumed to have a uniform cross section

and two dimensional optimization based on the SIMP method considering elasto-plastic deformations

was employed. A multi-stage approach to reduce the material was used to obtain a thin-walled structure.

It was shown that multi-loading conditions are important to obtain a good design

contacts between the walls in a cross section

.Key Words : Crash Analysis, Topology Optimization
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Topology Optimization for Frequency of a Structures Composed of
Elastic and Viscoelastic Materials
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In this study, topology optimization of the frequency for two materials composed of elastic and
viscoelastic parts is presented. We conducted the two-step optimization for elastic and viscoelastic
materials with objective functions for minimizing dynamic compliance and maximizing dissipation
energy, respectively. The two-step optimization method is demonstrated on several examples under

different frequency loading conditions.

Key Words : Elastic-viscoelastic structure, Topology optimization, Frequency response problem,
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Fig.1 Standard linear solid model (three-element model).
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Fig.2 Simulation model for the optimization.
Tablel Details of the finite element model
Size [mm] 100 X 100
Number of elements 40 X 40
Amplitude of load [N] 1
Table2 Material constants of the model
Steel Polymer
(Elastic) (Viscoelastic)
Density ratio 0.10 0.20
Young's modulus
210 x 103 3x103
(Eeq) [MPa]
YOllng’S modulus / ,
17 x 10
(E1) [MPa]
Poisson’s ratio 0.30 0.40
Density [g/cm?] 7.8x107° 1.12x 107°
T1 0.1

4. mEIEFIE

ARG CTIEBME R &M R 2 L D A b 4 — Bt
B0 TIT o 72, BRI O TR 2 Fig. 312§,
WYEROBLE 21T > 728, BELR SIS WEE T
Bl 5 7o R T D b 7o Z2BRE oy & R EHEIICER E L T,
FEME R OBLE 21T 5 .
FeE b7 v =) X A2, OC (Optimality Criteria) %% F
WTWN 5,

- F-08-03 -



F-08-03

AM DEELEE

bR =34
R T30

BELOER
HE, BIMTIHE

RELRTETRYEL

BEOD~G%ERYEL
B OEES

(bRearrange viscoel last

Fig.3 Procedure of two-step topology optimization.
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Occurrence mechanism of soft tissue bruise injury used by porcine thigh finite element model
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Limitation of mechanical inputs on human-robot interaction should be clarified for human safety. In vivo
impact test assuming human-robot interaction has been conducted using live porcine and drop weight
impact tester in order to obtain bruise injury criteria. As a results, bleeding was found to occur at the part
of adipose tissue and muscle. In this study, 3-dimensional finite element analysis were conducted on
porcine thigh finite element model based on CT images. Moreover, bruise injury mechanism was
discussed by comparing analytical results with experimental results.

Key Words : Personal Care robot, Bruise Injury, Soft Tissue, Finite Element Analysis
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Marker-less Motion Capture for Human Body
Using Azure Kinect
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Markerless motion capture of human body was conducted using Azure Kinect. As a result, a clear

difference in form between beginners and experts in track and field was observed. The 3D coordinates of

each joint were also obtained for skeletal recognition, but the accuracy of this data needs to be verified

before it can be used for human motion analysis.

Key Words : Kinect, Marker-less, Motion capture
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(a) body tracking data of beginner (b) body tracking data of expert
Fig. 5 Comparison of body tracking data between beginner and expert
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Flow-diverter StentBF B i 2 & (T A5 EBEFEZD B E 4

Evaluation of Placement Properties of Basic Techniques in Flow-diverter Stenting

REZEFD, WY, PBRRY , AR, &R
Yoshio Ohkura, Ryota Kouno, Dai Watanabe, Soichiro Fujimura and Hiroyuki Takao

1) W LERFPRFpE B IFER (T113-0023 #E R I 7o £ iiiRE307, E-mail: nb22106@shibaura-it.ac.jp )

2) EHIFERZE VAT LAPLTEE
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To o X — SoUmEEEMBTARIEE (T 105-8461  HLRUHBHEX VE H11% 3-25-8)

5) HMEERERKRY e
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6) [Eif FUTRERERKRY MR HEER (T 105-8461  HURUHNHE X 74 H71#3-25-8)
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Flow-diverter stenting is one of the cerebral aneurysm treatments. The results of the Japanese clinical trial
were not good when compared with other clinical trials. The cause is thought to be the deployment
technique. Therefore, we evaluate basic deployment techniques in this study. For that reason, we
performed a stent placement simulation using the finite element method on a virtual blood vessel model.
And then we report on the results of investigating the change in porosity.

Key Words : Flow-diverter, Flow diversion, Deployment technique, Cerebral aneurysm

1. #E

RHEDAIRIEE & (2 oD if A5 A3 JB D & 5 W2 > o i i 2 i
EO—DTHD. Z DOIEEEDLSIZFlow-diverter Stent (LA
Be, FDSERET) L EINDE| Y A Y & MRS A4
NETNRAABERL, BT =T W& > TIENND
TR 1T 5 Flow-diverter Stent® &3 & 5. Z OfF XTI,
JHEIRIE D2 > 7 (IRA) FiyaE D X O ICFDSEHEE T
20, RMRIGEEREHG D 2OITEE 2 A XD
BELHE LTI LRV ERRESINTNS.
Bz 1, Oishi b IXHES MR TR Cd HPUFSHER & Al
DFME B %88 T1T o T2 ENERRTEBR O AT I D) T
AL, EEHEICERT 2 FEFHMEEB 2BV T, Ak
(2 LEA[EN O B R TR R A 28 KB AR EA 23 FDS O i
WMEHD LHEEZ LT 5[1]. Nakayama® IZCFDENT 7> 5
WL OMdDstrand /X — N2 Ko TENOMREE R X
WSS (Wall Shear Stress) %313 %350 U 7= 51 % fifgsd L
FHENIRIZ DI ZUZ DWW TORIB L TWAH[2]. Zh b ORE
WZxt L, FDSZMUNCEE T2 FIEE LT, Mablakv
FERAUE I O RY 5 55 B R E & Su7=Push-Pull 78
B BI3]. £7-, Fox 1 ZPush-Pull ik %2 & HEANICE L L0
< L7=AccordionTFiEA-R L TRV, FAZEMEN LICiE
T 200, EFENREEICER LIEZEEEED T
LD TIEAR[4]. FDSORERFEZ R 2 7201213
FEHEFIEIC X 2FDSORE DR A AT 5 LR H 5.
ZID DR A BT, AR TIL, FEMZ H 72 BB A7
HHic X 0 JEfEFik o BRI E 12 %3 5 FDSH B %
S L, MmEIME DIz OV TR B L OB 5 41T
STFERICONWTHET 5.

2. FHikEEH

(1) ERBEFE
FDSHEORBETIEL LT, KUIRTHT—T L D5|
Ph& LFDSOH L # RIRFICAT 5 HERH 5. Z OFIEIT
LEWNCFDSEHE ST 5 L RFAIRETH D,

(2) fRTEY
FEMAEATIZIZLS-DYNAZ HVY, BRI 2 b—3 a3 >
ZEMT 5. R OBERLICIZFDSIC X B IERRTE 3 5
26D, BiREEHERT 5. Bk cixhLESE
ZAER L, T ORFRIEE 3 1ZLS-DYNAIZ L Y BEIIZ
B SRR 5 00.9fF 2 A3 5.

Q) BEEH

PRAR A L2k U T IEA AT IR D £ 33.75mm & 4.75mm D
FDSZHWTEMFIEIC L 2ELZFT5. 20L& X,
FDSO#H L &I R E R & &% OFDSOH H & = 0
ZEFIHLIREET 5.

Basic Technic

- i 1 111 v & V

1
k
I
& |

Fig.1 State of deployment by base technic.
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a) REmMEETIL
BETNOTELS LOMEHE L 2 RURT. E
PO NSHENIR DR % 258 12 A FE A AR 2 % B L 7-.
VERL L7 A8 M £ 7 L OEER 2 K212 737, Mg 2 A
THNCHERR L7272, BERIOMIY 2 EOFHRIT SN0
LoD, MEDOMHEIZ L DFDSOELRN ML S, HiE
TIE L AFEIZ L DPorosity DL K BfEIZ /R D LB 2
%tha RABIMAE 134 FEa % 150° & L, FMEnAREE O * » 7
Z%2105mm, MENEEISMMERE LTZ. —mES O
sohd%% Lo TET /ML TN D.
b) Flow-diverter StentETJ/L
AWFFETIEI6ARDCo-NIGE Y A ¥ & 12KDP-WH 4
T A ¥ EifmArik A T2 braided ™ OFDS % €7 ML L T 5.
TDT, TWAPIAFTIENIEAET 53, strandz BAE L L
RS =& TRAIAHDO TIREZEK LTS, Tl
0, BErD Ay v 7 E4T, Hughes-LiudbeamZ54
WL TET LTS,
¢) AT—TILETIL
AW TIEHI T —T IV THERHINDTA RUA I
LTIEML, IT—T /Lol ATMmEIZEM 2 AT
B, DD, BT —T IR OshelEE TIER L
7-.
(5) FREEAE
FUENARIE D % >~ 7 FIZHE B strand O (i FE & 1L 401 %50
BTSN H D & SN TWB[3]. 2k v, K
TIXFDS D BREE 12D\ T D FFAf & 2112 2% 3-Porosity THF

F28METETHHEERR

FEBRWEEN EH L, MRS ~PRIA T M O bR
NN DR 5.
FHDTERL, ST DT — 2 I BFDSO A A LY LAY
&M, FDSZBIC2Eb &, 2ReEHRE(TH. 2k
iR L U CH ) LRIEREO LN O EEG 25T T 5
D7 CE A FEHE L 7.

P by = Non Metal Coverage in the Area .
orosity = Small Area of Stent @

3. R

FRAT G B & FHI L 7= Porosity & 4 B #7828 D [X [ S i
ZRMNRT. FERPOFDSHREHA SN TCND Z &R
TE 5. F7o, 3.75mmicb, 4.75mmidFRREREOdh 7
HEIITHFELWHODO, HEROWMTHORESINELL
DI TIERNZ LR TE S, M2 T, strand
WCE ORI O LBOEFHANCAL T, 3.75mmT
IFA, BEL L BEiFmICE~, MEFRICENDICKR L
T, 475MMTIICICB N TIESFFITEWERE L TRV,
DTix, MAEFENCHA, MG RICEWD EB00n5. &
[ZPorositylZB L CTiX, 3.75mmTILA2375.9%, BA374.4%
IZXF LT, 4.75mmTiICA381.3%, D7382.1%THh - 7=.
3.75mm & 4.75mm @ Porosity @ kL #Z TIE#R U T3.75mm D
FDS®DPorosity 23BN Z & ASfEsd S 7. £7z, 3.75mmdD
AL B TIT R v 7 ER D Porosity 23 i W DIZ %} L,

_ " A, N 4.75mmdOC E DD G TIID DO XM 23| 2 & 23R
flid 5. Porosny% TN ERE ST ORFRE S b & Porosity () IE: 1= 55 4% 5. &1 7=
BAER L OfMN100% L 725, 3725, Porosity 23K
Table 1 Physical properties of the model.
12
Stent (36 strands) Stent (12 strands) Catheter Blood-vessel
3.5x35/45%x35 | 3.5x35/45x35
Material model [] Elastic Elastic Elastic Rigid
'\L‘femn?:r:tgf [ elements ] 9504 / 3168 10116 / 3372 22400 36493
Density [ kg/m?] 8250 21340 7000 -
Young's modulus [Pa] 2.3x 10t 2.3x 104 3.0x10° -
Poisson's ratio [1] 0.30 0.40 0.49 -
4.75mm / 3.75mm
Thickness: 0.3
+ ____________________________________ e j 3.5mm

© —R#HEEABFFHETIES

Fig.2 Model dimensions (left: FDS, right: virtual blood vessel).
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4, EXE

JEB% O B, AR E O 7= DFDSOFH L &% T
MTEleZ Lok v, MEIRE DR v 7 FRICxE L LA
FIEICLDEBERTETCWDH ES 2 6ND. £, FDSO
#h 5 R & idstrand D S IZIKF L TR Y, AAaEn T
WHREIEIZ LY, RUMERICH L THEE Lz & &R
FWAELEZES 2D, Strand B ERRT D20 LIEO T ANTE L
TI%, Shapiro & D EFEME %V 7zin vitrofF5E T b [RIE
DEA R S ATz 2 & 5> & ARBFIEDOMENT 23n vitro 2Bk %
BHRTETWA I R0 A[6]. ZoBEE LT, il
MOREETHLIRNTNDS L HIT, strandB3FRAAEND 2
ECERETICH T ASMIRET 2 2 LR TETWD &
Z B, CTidstrandiZ & 2 O LIEORIMERN EVVIRIETH
WCER T A Z Llc kY, B X0 MBI/~ B
ENEA L, Porosity?2ME R L7Z ERIB X b.

5. %8

AWFFE CIZFEMAENT 2 F U C R TR X AFDSO
BrIal—yaraEHELE.

FERMNS, FDSEOEIUC LY, #1952 & RS
LTV = Porosity DTS MR S ulz. U, strand A FE
WCEBAMEDEWCE DO TH Y, MR < Bt
LZLICEBMRTHDLEBEZOND.

A1, TG ENCKTT 5O LIEO & ~D 8% Wit
LT & & HIT, FDSOfaAA T & 0 WMIVED & £ 5 R
e LTME~OEEENEL D ENBLLND.
D72, AIREFEIC L D MRANTIZ L 0 FDSJE Y D
FRIRAEDS LELTH B .
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Fig.3 Analysis results and PMS (Porosity Measurement System)

measurement results.
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