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1
THE FINAL RESULTS
X(1 2)= 140 615700 00 46 717 050 00
GX(1 11)= 298 338 600 00 0 581 920 30 0 593623 10 0 629 590 90
0 728 420 90 0 974 751 80 0 296 921 60 0 532829 50
140 615 700 00 46 717 050 00 0 37514200
OPI'.T_STRESS ARE: 83 615940 81 275 380 74 81 830
54 315 830 - 5049 633
REANALIES TMES: 249 SENS. ANALIES TIMES: 38
2
THE FINAL RESULTS
X(1 2)=115 234 900 00 41 475 510 00
GX(1 11)= 321 111 700 00 0 552 810 80 0 562 322 80 0 616 525 50
0 677 147 30 0 985 634 90 0 423 825 50 0 585 244 90
115 234 900 00 41 475 510 00 0 000 493 26
OPT'.T_STRESS ARE: 89 437 840 87 535 440 76 604 900
64 570 540 2 873 24
REANALIES TIMES: 302 SENS. ANALIES TIMES: 43
1



1199

1)

2)

(1]

(2]

(9]

[10]

(1]

[ ]

Wang S, Sun Y, Gallagher R H. Sensitivity analysis in shape optimization of continuum structures
[J]. Comput &Structures, 1985,20(5):855 867.

Ramakrishnan C V, Francavilla A. Structural shape optimization using penalty fundions| J]. J
Struct Mech, 1975,3(4): 403 422.

Barone M R, Caulk D A. Optimal arrangement of holes in a two_dimeensional heat conductor by a
special boundary integral methods[ J]. Internat ] Numer Methods Engrg, 1982, 18(5): 675 685.
Banerjee P K, Butterfield R. Boundary Elem ent Methods in Engineering Science[ M]. New York,
N Y: McGraw_Hill Book Co, New York N Y, 1981.

Eizadian D. Optimization of the shape of bidimensional structures by the boudnary integral equation
method[ D] . France: the National Institute of Applied Science of Lyon, 1984.

Eizadian D. Trompette shape optimization of bidimensional structures by the boundary element
method[ A]. Conf on CADICAM Robotics and Automation in Design [ C]. Tucson Ariz, 1985.
Trompette Ph, Marcelin J L, Lallemaud C. Shape optimization of axisymmetric structures[M]. New
York: NY. The Optimum Shape Plenum Press, 1985.283  296.

Zochowski A, Mizukami K. A comparison of BEM and FEM in minimum weight design[ A]. In C A
Brebbia Ed. Boundary Element [ C] . Heidelberg: West Germay: Springer Verlag, 1983,901 911.
Rodrigues H C, Mota Soares C A. Shape optimization of shafts[ A]. In: 3rd Nat Cong of Theoret
and Appl Mech [ C]. Lisbon Poruga (in Portuguese), 1983.

A Chaudouet_Miranda F, Elyafi Recent. Optinum design using BEM technique[ A] . In: A Cruse Ed.
Advances in Boundary Element Analysis Methods [ C]. Department of Engineering Mechanics, San
Antonio TX: Southwest Research Institute, 78284, U S A
[J].

)

,1993,10(3):7 14



1200

Analytic Sensitivity Analysis for Shape Optimization

ZHANG De xin', JIANG Yun_zheng’, CAI Jian’
( 11703 Research Institute, the Seventh Academy, China State Shipbuilding
Corporation , Harbin 150001, P R China;
21 Yantai University, Yantai 264005, P R China;
31468 Factory, Jiangjin, Chongging 400226, P R China)

Abstract: Analytic sensitivity analysis technology for the boundary element method ( BEM) is pre-
sented, combined with a shape optimization system for structural analysis. A shape optimization was
done for an elastomer under planar stress, based on this new algorithm. A multi_object problem was
studied as an illustrative example for the programmer, using weighted summing method. The result is
feasible.

Key words: BEM; design sensitivity analysis; shape optimization; square plate with a hole



