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ABSTRACT The finite element method has progressed dramatically in the last few decades. Nowadays, ordinary

engineers and designers need to perform finite element analyses. Requirements for the modern finite element analysis

systems are (a) improvement of calculation accuracy, (b) icrease of calculation speed, (¢) user-friendliness even for be-

ginners, and (d) extensibility of functions and portability among various computer environments. To meet the above

four requirements simultaneously, evolutional computer technologies such as the fuzzy theory and the neural networks

seem to play key roles.

This paper reviews some of such attempts. It includes the following three systems, (1) a novel FE modeling system

based on the fuzzy theory and the computational geometry and its supporting system, (2) an adaptive control technique

of time increment for nonsteady and nonlinear finite element analyses based on the neural network, and (3) a novel

structural design system using an automatic design window search algorithm based on the finite element method and

the neural network.
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BiE=u2—-51%y b7 —7%BRTS.

Output Layer

3- 4 ﬁﬁw@_ﬁglgﬁﬁﬁg (ethod ) Digital Output of Appropriate At

FHR 0 EAR TR O 100 DIV IRFERRIE DV ®
hrEKEETE, EE—BIET o0& CTHMSIED { Q@@@
? ) ﬁﬁ%%%i 7. *ﬂﬁk:bﬂlﬁft?ﬁﬁ n, ﬁﬁﬁﬂ":\ﬁ Output Layer

o, MAOERN, BERE/ILEN A DR K & s
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6=0.5~1.5, RAERILI~200, EFRHE6~600D# idden Layer ()

(Method 2) Analog Output of Appropriate At 1

B CHEINMEEHXEFEL, 5K AtE1073~10DHH

CTEE L7ch b FEM B %17 - 7. &V 7 — A Input Layer
DWTEHOTLAROMEYIE S, 515& H#G OEAZ Analog Input
ZOMHOETHLEEAT » TOBBEYEEL, & Cad FElBLU?2

Bicaotr—F—2FMmLi. 22 CTHWKL “&GHE
A OYIESEMD, BFEOMNER I VRELICH,

Output Layer

CRAMEREE L DT, BADAY =~ g v Method 3 j,d4gement of Appropriateness of Aﬂ

DPEELS A. YSall small good large “Targe
ZOERYES I E Lo TRT. CORETE B \ ©]0]0I0I0;

s A P BABERL BRI Lish - 11 Output Layer

W, EBICRT £ 51 RAAC Hin £ o OB MRS st preptares o

BTV L T > T L o fopt, —RBC X R% 3 () ()

BETAMETE, X EROBRIKFETHRDTIE
B OBCBIR LB LA TFEING.

3.5 FUHRARUFBRHR Fiaden Layer
X 8 OFTit, ‘B A »inTE e & AR
IEHCEKE LTS, £2TC, ZOERYEER = . Input Layer
—FNFy VT I FBIRDLIERELZD. Analog Input
B, MY @IEAIR2E5En R oA (b> FiE3HLUY
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YEBETAHHFAINEZLORS., L L, BEw, Output Layer
‘Wil A LS50 %VOEBEET A, KD Method 5 dgement of Appropriateness of At
TO*LTC “ﬁﬁngt” 7))%&%‘3[ ?E‘:Tgﬁﬁ*@ At & virg"a" small good large V?a?ge
Hl LT & DRI ORE A EOOMCOUT bRE 0]0]0]0)
Output Layer
Method 6

Judgement of Appropriateness of At
small good large
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e @ @@ @ —
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PO IR SN PSSR o  AT=0.001 HybridInput At
0.0 0.5 10 _ 15 e g bR
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¥, T Lo REMERHESTH 27714 TV F v
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4. FFME (FHFM1 74> FI0OBHR
EY)
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EBELTELDR, ZITREFOBAIBYEL TR
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1%, ARERECAT LALHEBR =T Xy 17
— 7 %ME L. HLUWE/EBBFFEC VTR
A~ T DOFREHRIEA~ O FHEF O XD .

4.1 NR/ MR OERKIFE
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K7L, RQoALUE»H EXRE DT
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4.2 FHAL4L74 2 RIERE

THA v oA v FY (Design Window) 1%, RETE
B 5 E5RLRAFBREMOF T, TNTHHE
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5. THEA VoA VYR THMCBDTEETHS
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FRABROHFBERICE T2 REZIRE, TOTXRTO
BRI OWTRIEELYHRE LTV INnE ST L
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4.3 FHA>L74 L RIBRRORE

THFEA VoAV FIOBRRICE\T, FEERSOH
TR, EECAREREMNT AT > CHET
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EWT, =2—rZEFIREYVILT - 2%E
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Preparation of
- Learning Data

.| __and Unlearning Data
: bg FEM analyses
irect Anal

Training of Neuro

Together with
Parameter Tuning

/" Physical
Values

Phase 3
[Searching of Design Window

by Using Neuro as FEM Analyzer
(Direct Analyses)

Input Data
(Design Parameters)

B0 =a2—micEISFY¥FAS v o1 v FYBEROFIR

— 43 —

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

14

HELRDD. 27 = —XTiL, FRLEEBF —
B = .- CHEFIEE. 22T, BHERY =
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£ ERT BB R\ T, EBIH 5BEDORIEE
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4.4 FHAL 94 L kORRE
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LG BNErRT &5 ERERF » 2T A%
AULIEEE LARSRF » XV ETAVEEA LIEEE
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(1.0,3.5,8.0)

Membrane Force F %
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x
g eV _V V V5
£ e | tric Heat Load @
o Qv§U8316 B Cooling Channel -~ g
= Coolant - =
E —» -—-— ¢
£ — SUS 316 -—
[ " =%
L e AR -~ T
§ o A A * Q_blanket
Free Slip Condition D ‘
w
Cad EE
Membrane Force F
Thick_armor [ | EE o]
i AV v VAR
g @
E —| tric Heat Load -—
g —_— | X Cooling Channe! S
SUS31 hel
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DRI THED. = 2 —ricESSBRER, BHXRE
THECHERTDEVL S,
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(4.0,10.0,15.0)

(Bracketed coordinate
denotes (D,L,W),
the unit is [mm])

The number of searched points
in Design Window = 356

The minimum value of ¢__ takes the minimum value of

174.05[MPa] at D=145[mm], L=4.55[mm] and
W=8.5[mm]
Ca> %

The number of searched points

in Design Window = 44

The minimum value of ¢__ takes the minimum value of
166.35[MPa] at D=1.0[mm], L=4.85[mm] and
W=10.0[mm]

C(b> MR
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