Japan Society for Sinulation Technol ogy

GR 30

195

S 18-13

GA FIRIC & 3 3 RBEMDERE(LD—F %
(BREZRORE - AMNT7 A= ZRW
H—@EEICL 2BENSR)!

w oK M fF*-m

BN e

ABSTRACT In a series of the studies where two—dimensional continua have been optimized topologically by using

our own contrived method in genetic algorithm. The method is that shape and topology (i. e. layout) optimization is at-

tained in such a way that optimal layouts of finite element models are obtained by selecting using the layouts of the

models as individuals, and by adopting removal and addition parameters, § and 7, of the elements as chromosomes. In

the previous paper we discussed that certain relations are certified to exist between the mean values of § and y, and

generations, and for optimal layouts to deterministically obtain by using the relations. Here the similar method is ap-

plied to three—dimensional finite models and its validity is demonstrated in numerical experiments.
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Bl 1 Structure A

load : F = 9800.0 N
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2400

Bd2 Structure B
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K3 Structure C
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load : F=20.0 N x 3
allowable stress : o, = 0.2 MPa
number of elements : 720

K4 Structure D

#F 1 Results of Simulation

Structures | N.I. | Trial | Fitness | V.R. | S.R. T F.G.
10 1 0.930 |0.964 049887 19
A 2 | 0934 |0.967 0997 | 24
BN 0.933 | 0.966 | 0. 559_6’)’ 30
10| 1 | 0927 |0.963|1.023 ‘\ 18
B 0.910 1 0.954 [ 0.997 | 13
1] "] 0917 (0958 [ 0.970 | 23
10 1 0.974 | 0.987|0.959 | 14
C o2 "L 0.973 |0.986|0.956 | 14
1 4‘;0 974 |0.987|0.992! 30
0] 1 ‘ 0.688 [0.829]1.105| 18
D o..L_2 | 0667 |0817]1010] 24
1 | 0692 |0.832 | 0.990 | 11
*NI . V.R.,SR. . F.G and S.D. are abbreviations of number of individuals, volunwe
rednetion ratios, stress vatios of final layouts, final generations and standard deviation
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B]7 Final Layout (in Structure C)

18 Final Layout (in Structure D)
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B12 Behavior of J, in three—dimensional structures
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¥ 2 Results of Simulation

Structures Strategy[ N.E.
(1) | Ave. — 86.000

A S.D. — 17.527

@) 82

(3) 86

| (O TAve — 80600

B S.D. — 25.904

(2) 102

3) 112
(1) Ave. - 21.20

C S.D. — 1.166
(2) 20
(3) 26
(1) Ave. — 284.60
D S.D. — 10.092
(2) 265
3) 280
*N.E. . Ave. , and S.D. are abbreviations of unmber of servival elewents. average of 5

trials, and standard deviation.
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EJ17 Number of Survival Elements in Structure B—1~B-4

19 Final Layout (in Structure B-2)
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BJ20 Final Layout (in Structure B-3)

K21 Final Layout (in Structure B—4)
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#* 3  Results of Simulation

Structures | Remained Volume( X 10°{mm?))
B-2 1.660
(1) B-2 (coarse) 2.315
(2) B2 (fine) 1.093

load : F =98.0 N
allowable stress :

=210.0 MPa
g8 number of elements : 1000
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FIT, b A — b b U XA HRRELA
TRTVCHBECH LTARFEYRAVCGHRET . [
ERTIE, B4R LIcHEE E o EmERC(1)~B)D
3 ODH M SREEINC R ATHEY AR T H L5
MDY & CRELA T V5. RS LTA
FHELYBEMAT HBEOATFEFIRAY L TR

» Step. 1 ki E w5t LCHiEI #AML, &E

b iav—vavafTs. (H25)ER)
E# G LCRE2 2 AR L, &H
fbriav—vavifTy. (K25(a)&R)
R ES #ARML, R#ELy -

V- a vRTS. ([K25(b)BR)

e Step. 4 Step. 1~Step. 3 THLNWCEREVAT

Y RERFILELEAZ LI VEREVI TV MR

Kb % . (K25(c) & R)

ks, BE1E2IL->THLRAE VATV LK
SRR Ll 5NETHH, BE RUBENELLL
OCHE 2 LTCORK VA7 W MITREIE) -
fo. Ffo, ROsHOR LEAILNEE, RXErs
EiL L, EEAITEERIC/D X 5210 MPaillf
L.

* Step. 2

e Step. 3

R 9 A

203

B

H25(a) Final Layout (in Structure E, Load: (1) or (2))

X125(b) Final Layout (in Structure E, Load: (3))

25 (¢)

Final Layout (in Structure E)

TIEE 15DV 2 OB &, K25 iR &
S, SAURIEERR AT — 2 v b2 X R
D, FRHEANSERUD PA 2N ZEE I
ER3%. TR, vA4 7Y e LTULYZFEmC
BY L CikBEmC A - T 2 BB <k, ZX ¢
B L CiEA 28 2 TR0 E b v,

TE 3 LT, M2oMbicxrd X o, vyl
HDOMT € — 2 v FMEHT DO T ZX FmcBi LT
7 FEROBRAE S, e, K25 R T v
477 FORMERMEAE-TVA. ZhIZ XD, R
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#* 4 Results of Simulation

Final Layout Load Vo =WV)/Vo | Omas | Oman/Out
(a) (1),(2) 0916 |189.28] 0.901
(b) 3) 0712 |203.07| 0.967
© W+(2)+(3)| 0700 | 202.79| 0.966

HEECE TR ERVZAMICIL » TWb &\

5.

MYvA 7Y b AR LEEK VAL 7Y v BH, i
HlebORBA»LAEIKE & HIzE25(c) iR LT
BB, ZOFBRIIFREN L - — P VIR EBH
B > THBLRERE VAT P E I —FHLTW
5. F, UTOR4CBONCEE VA 7 P icBg
THETF— 2 hTRT.

F4iy, MBRRLEZEREKE VAT Y b L
T, @QAEI FCREFE2YAMLLEE, OW
BEI3XAMLALLEE, OGRLEEK VI T Y MR
FIEl FRWE2 FLCRWESYAMLLEEDOL
REND BB D IS Ope/ 0y 2R LT
WA, ThLDENS, ME3IN VAT Y FREICK
ELBBRLTWBZ ERbnd. BRELT, K
B()WRLIEBREVA 79 FAXEO L 0 LI13IER
BOBRLL - TWABZ ENDRFEDZ UM HER
TEIEELS.

DI EDHBEREELSAECIIRD X5 e RAEARD B
Z Aotk

EEDLD GAR X HRELFEL, ExDOBFRER
DEEXIEET B HETIIIV O TEERIFHTH BN
EHED, BOhKRK VAT P TRED IS
S TWIEWE EEE EOFESRBER TS, Shilk
FEDF > TV BREN L RKETHS.

B, Ml A BERIMCEE LTV ERET
HH2, 2HRLUTORDOERITOHN>TB X5
REEVAT O Y AELRTWS. ZhitERYERE
THED D CBREEROBU AR L IEFF NI TS
TERESTHELRVDTHS. DX 5hFEYH
WIS ki 25y v, L4 Y 2
ADFHBE L EONE LTS Lo ThE, BEo
L5 MR IFERTATHS 5.

L LisAn, MEXD, XAERIEECERSE
L HRER 7 VCEAT IR ORET L 1B
BREMNCVAT O IHBOLRBLDEELZLNS.

5. #&
(1) AREROBRELMINEY G4 T2 —2LT5

FEw, 2 RITHEGE OB E LR B 8
Lics ZABDTEELTHEERDSZ EXT
Elel b, KFEYCTOE /K43 KT
HfEet L CEBTES Z LR L.

(2) 2 TTHBE LR, 3KRITHEKEEZN T
BT » e AR RWT L, HEBEDER
iz kA EBR L, e a 827 4 —
2 OBALDEFIITIF—ETH - 2.

(8) QWTHEMES X O3 KITHESFFCH LTRE
e fiis - IERB OB & Fo B ThZh
R OB E LTHEBL, ZhboBfRYR
B & LRV TE—Eke X 5 e
Bic X W Bk ETlex b2 LR TEL.

() BEHROZERIC X AAHERELETRAD &
T, ARBEHEOZLUELHERTEN. &0
TEnbY, GARBEEBROBRE UTHEH
L, Zhick vBohic 7 4 — 2 2 ERHHK
B LCERTAHELRETS.

(5) M UMSE X L CTERSER BRI L &
X o lEE#EER TS 2 & T, Bhhak
BrvA 79 OBRFHERCIETOEMHLRD
Bhioh, KEhkvd 7w MLIER Uk
S 7.

(6) X hBEHABRBERECT LT, KEXH
ALERBEE XTI B ENTEIZ &0 b,
KEONFAUENHERTCELEE LS.

E
ARKYATFAREBITAFEM VL A—%2 2 — VDA
ZGABICBALTiL, ZERETIRAOKIL ¥, KB
FlROME ZH I e L, ¥, #RkD
¥ 7 + & LT TECPLOT #{F B LB Ef=1v 2
b e =2 ADNEMKERILT ¥ A2 F L
oo TZWRHOBRRLET.
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