F51EH 3

201145 H

I

X % ® I kK % % B
Ap !

M

FET RCBE I3 9 ROBUAR% A S & b BRI AL 32 3 i
) A

Journal of Dalian University of Technology

2

Vol. 51, No. 3

May 2 0 1 1

XEHES: 1000-8608(2011)03-0355-08
A M

= OE %7,

5 ik BE?

(LAZFEIAY BEERAMNIHEHRELLRE, T7 K% 116024;
2. KENKREAARTHENE, T A& 116620 )

FERRKREEMRAMABREIERAFT TR BT A B ENEEREERZATRAEWREE L

M METREEEME.ZNT REEN LT EENERFNA —MFEANRGLEEK

AUHEMNRLETHHTT AT L.

0 4l

FTREFTIEEMA XN EEL B L TRRBANEL R EEEWN . R FREENERT
FESZ%ES. TH114

..

[=]

WE: RUTRASHESER P ARTENLE BT AR S SR L KW AN K

AT ETRBREFMRNT EZEAGE O FM BRI TR LN %, b & R
: MEARER: A

KER: BHMARTL; RUE M EMEEEE, mEATRE

SER BRI A TT 5 — A BB B Ak

FORFF ML A T — ) 2585 1R BRI J7
5. BRI LA B A AR 2R TR K SOK B

AT O 7 o5 T ELA 520 £
A SCHBER B A X6 AT T )7 25
e R TR 5 A I R ST 15
WS S SO 0 B B
R 4 S TR A e B g B R AP 460 53O 14 O
(LA UL H BRI O f T 2 e gy R 6 XY DL7S0 KL AR SRR TR 5
f LSRR IR G Ry P RBHILRTR AL,
BRI ERT AT RS MRAR
N T AT R 5 4 0 B A
52 R

R
PR B BLIR 9 75 SR 24 4
PP S LA I T E 0 B 00 2 55 7 T

SEMRAR IR, 5 X PR B i) 4544 O 1k 22 2R 1 1

JAC £ 85 ¥ ORI AR 0] 38 4 3
AR DL-50 MM 0 480 8042 %5 IR 1 1k fig
KR TO R B (9 A Jy 75 3l S B AL R
P B AR BT T AR A 2 R BT R R B R

P TR 2 AL B A AR R B B E AR R
JEHOR AR VR LR A — R R B, 5541
BLPR TR B 25 4 o5 B WL A A L B AR K, il 45 4
(9 FE 4R 2 TR R B B E AR B

i 4 R A B B N L R B AR AL
EECE RN VTR N N o AR
Rk P AT TR 5 T A ) — S8 PR 3%, AN &5 44 58

=]
FE NI BE DL R 2l A e 1 AL TR, X TR B A 4R
Wi B 2009-04-25;

EEE N

e, Kk B T 10, 84 ol PRI 7 &
N

AR /N B BE AL 14 70 BT A S B AR G THT 52 45 AR
BUBRCF S5 2% TE T | 5l 25 MR 240 TR 14 45 4 )

SFBTZ A I oA 1 TT I AR BEAL.

fEE HH . 2010-11-24.
EE€TH: BEXARB RS FIIE (50675027).

T ARBRH B R X B e S8 4

XFH AT B A ST JE X W B AL AT 5 FAY
faifk. IR & #1k HT300, K H p BIA R G A
B+ (1963-), 3, # ¥z, i+ 4= R Ui, E-mail . congm@dlut. edu. cn.

Aoy A% L E LY FOIF AR IS 29 R AR 2

PANICRVIRY N EoS & R TR S U S IR =



356 A ¥ #E L X

¥ o R 518

TEZ B NG 00T e KAB T & R A 5 DR S 422 fioh 1)
ML E R B R 10, 78 pm; KB R KA
BIER J1 4 2. 802 MPa (HT300 (1 5 JE #2 FR Ky
250 MPa) , & A= 78 il Ml 1) 25 & Ak s TR B 19 58 — B
PRI R A EE R A AR A 126, 01 Hz, IR AL
K& B & K2 &8 1. 00 mm, & K 51K
243. 6 MPa.

() NiF =K

(b) B Jj = &l

1

1.000e+00
9.000e-01
8.000e-01
7.000e-01
6.000e-01
5.000e-01
4.000e-01
3.000e-01
2.000e-01
1.000e-01
0.000e+00

(o) —HriE = A
W1 KREEMEG M- ESEE

Fig. 1  Displacement. stress and first order modal

fringe of the bed structure
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Fig. 5 Optimal level cut set of fuzzy constraints
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Tab. 3 The result comparison of traditional experience design, conventional optimization and

fuzzy finite element optimization methods
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Structure fuzzy optimal method in design of

large-sized bed based on sensitive analysis

CONG Ming™', LIU Dong'. CUl Dong-mei's MENG Guo-xing’» DONG Xin-sheng’

( 1.Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China;

2. Dalian Machine Tool Group Corporation, Dalian 116620, China )

Abstract: A new approach to building the mathematical model of large-sized CNC lathe bed with

static and dynamic fuzzy constraints was presented by combining the fuzzy theory with finite element

method. Based on sensitive analysis of the bed structure, fuzzy logic inference was applied to

constructing the fuzzy set of sensitivity to determine the optimal group of fuzzy design variables. An

improved optimal vector level cut set method was induced to distinguish the effects of fuzzy

constraints, so the optimal solution would not be lost. The analytical results show that using fuzzy

finite element method, a more reasonable solution than one by using the conventional optimum method

can be obtained. This method can reflect the fuzziness of engineering problem, and it also can do

beneficial exploration for optimization design of complex large-sized structure.

Key words: fuzzy finite element; sensitive analysis; fuzzy logic inference; vector level cut set



