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Applying the basis vector method to complicated shape optimization problem is examined that it is effective things. But, when
actually calculating shape optimization problem or in real optimization system development, many application problems exist yet. In
this paper, a flexible basis vector method is applied to the optimization of 3D structure. And examined some problems such as: how to
control inside substructures when the boundary shape is changed; how to check the independence of basis vector to each other; and
the re-meshing problem when the shape variable is changed. Then proposed calculation agorithm, respectively. In the numerical
example, an optimization problem of structureis calculated, the result verify out validity of present methods.

Key Words: Shape Optimization, Basis Vector Method, And Structure Optima Design

1. TLnE

BT, EREHIROEMECRG = A hORE BiE L,
FE R EHI BT AR KIRICHEA TR Y, $ix O
SWENEFEIN DD R ORI LY, Wi
o LML ~HER#E L, TR & AR ki R S
T35,

SHERBIE, REEEN Y oL ORESe, ROWTHRE &
EiEe— 22 Me L&, TORKRFEIIEHFIEE
IZBWT, AT A v a2 OB TR <, BREHEEO ERRINE
< v b w7 A LBIRERRA S D OT, BRI
KBFEBRTHZEENTES, 0z, NHERPHLEFE
FHEE AT HERE L A B AATAT O TR, A
FHIZHIEE S 0, R T 2 HEaELREIFRE 5 5,

RABRSEILIE, FETET L ORGEERERL (NARRERY) % B
WZERRTES L%, WERD LIS CEH ELE 22 1Ly
fi7e CEEt g L L TREbT 5, FEAEDOEEE,
PR BIES o E 7SR B I Lo 2 A &
Ehihv s,

FARBELIE, MENFET L ORI, B
FEERAR T A — & GG AR LT 5, ?@b%mﬁkﬁ&
T, AT ET VOERT —F B L EE, B
—H PG EELSED LI Lo TREERIREE XD, er
BRGOMREE LT, Biiteg, sEHs-oioihan & off
SRR BT L DRBEERENT E A ERD B, FEARTER
HEOHERETHRGIRENZ L HD 5 THhHDT, B
R LIZBE T 2T T by, bo & b EDNS
B LE T 5,

PEROIARIGEL TrE, EBACE SRS & 72 13 E A
N—THBABERE 5, BHLRBREREOEREERT A
Wi, EBCEREISERBEIT A, Fﬁ%%ﬁ%ﬂ%ﬁ
OB LD HE, BEEAY LV EEETHHE WEY
FEIZLAHFEREEROCTCOAN, FEbiHEr A 710
OB AR T A — 7 R L CRESETR 2B

A, Larl, ZhoOHELRME-» TEBRORGRIBL M
BT, BEHEHO T N— Y TR A v a DY Ay
77 EORENTEL T %, BHE IR LRIRE D
JETE, MEA < i A FIEITE AL L TRy,
BOlL, fEERREGE I AR R R M Ld—2
ELTmR_— U AR MVIERIRER S B D) ERICH D
R L REICE AT 53— A7 MLV, @ OB
FIEEBIGTE X H A, FRNCEREE D DI LEAEOf
DFREh & O RAR/ R E AR LD 2T, Bor0HAR
PREEAY = ROBEERFHEHET D, b, KK
BRICEFNENEMEE L BN 720 X CR LGS FHIE
TH LVEERAR A TS 5, molifbatRE S, SEAREE
FOEEFHAHICL, FERFHIER EOF#ELFEE AW
REARBMEEERD B 2 L 12 L » TR ST 2K
WHIENTED, ZITE, SEABIR S — TR
NEFERERR & b OER RN 7 ML OTETHRARICER &h
72DT, TOFEFAR— VAT MNVEEREEINS,
UL, RV AR MVER SR SR oTE DO TR
B LB S AT 2B, SRR O Ic O N AL
RfhM7p EONEIAROEEREE), & 27 L]
RT3 EMNBARSC, SR E I LD BERTF = v 7
LU Ay T EORER, £ ORI CE TEET
FELTND B
ARICTHE, ZWotER e LRI v AT M LEEE
WHT AR, K00 HBBEEEIR, SR 21T
of: VDT, FNENRREFHET AT X515, &
. BREFIREG AR > THRE U RO LA A%
EE'?“ZDO

2. BIREE LR — AR F LTk
2N s A %ﬁﬁﬁ®&ﬁf%éN~yx&&bw
FH, BEOS— AT MLOBIBRESIC LR S
TR B Bl R A KD 5



BARMZHBETIEL, RO 3 ODEG BRSNS,
(1) =27 MO TBREREZRIHAT DI,
O POFEARIERER Y — L HRETHNLER DD, FHHE
b, BREABIREENRY — o HERRE T NV— TR END,
B 1 ofIcHE, K@idd U o uggiR, Mo ~Dixzihe
NEARR L ~3&md, 2T, 7 Ma,y, ap, a,,
az BBAL, AU UF R & BEARTR D b O SR
R UNEE G~/ LT, EEORELFHHE T,
BFATGRAT bV & AU DT AR MLDZE
(ay—ay) . (a,—ay) . (a3 -a,)
B, BEABREAEAAF—dREND,
(2) A= RABRIZELVREREERT HX—v AT
ML TR SN EATARIT ENENEAMEEE 2T RS
THZEITLY
a=Woly + W@y +Woly +Wally oo (1)
Kha BRHGIRE R T D Z LN TE D, 7L, FH—v
ALY MVTOR U Z & i BRI L TEBm S e
BHREAE AR UM% &-DBRIZIE, A HAMREICBIR
Wy W, +w, FW, =1 L (2)
DIETRETH S, 7 (2) 22 (1) TRALT, EBE
IR EBIE DL 23 ER S L D,
a=ag +Wy(a; —a,) + W, (a, —ag) +Wy(a3 - ap) .. (3)
LT, a IR SN ARGHAR O R EEE 7 B,
QixAV CFATRAT Bob, gy 13— AT R TH
Do W IEER— AT NWMZENT ABEALEHTHY, £O
B EE IR EHER O RIS 2 FARTAR O b=k

7

gg%
NN
SSsE)

N vy

S
—

N

ANy

[ 17
.
X
N

X

““‘

NNy

LT
SN

R

Y

[]
sua
LT

‘“\‘

X

L X
(8 Origina Shape (b) Basis Shape 1
(c) Basis Shape 2 (d) Basis Shape 3

Figl Anexampleof original and basis shapes
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Fig.3 An example for independence of basis vectors
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Fig6 Optimd shape for minimum displacement

EaEBRIER 6 1o L, SREERIAIR & RFLOTER BIfR
FERNRTACHEL TWD, BRNEMIZNEER O
0.535mm 7>5 0.316mm = T 41%i8 Lz, #WEADIG
FNIRETRTD 12.99 kgf/mm? 75 8.36 kgfimm? £ TH
35.6%HD L, ZThoORERLIY, EHRREEEI RO
LT LR T,

ISAB2 K7IOoRT O, RARESL VLO%ICH DT
U VEBET AR, WhpATL VLT N T Ty
FCH D, BPORBHNIERERROEE Cx ST
#L, REGHETH, ThooZFEMEsThTh<—
AT MUZEEND, EHITEN— AT MLOEIE &
EEETET 5 2 LT Lo CRaER 2Rk B,

Fig.7 The Structure and Shape Change Area
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