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Fig. 1 Flow chart of the load identification
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fi, Pi = M3= H3= 0 28 1 mm PZT
i 022,02), (02
Pi = _VIL (12) ( ) (
ka 08),(0.80.2),(08 08 , Er =

E»= 66.7GPa, Es = 52. 6 GPa, G2 = 25. 3 GPa,
Gn= Gis= 455 GPa Mo = MWy = 032, W=
06,dsi= d=— 185 x 1077 /N, dx = 400 x
10 ? ¢/ N, du = dis = 650 x 10 '* ¢/N
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Tab. 1 The identification results of the plate structure

f*/m x*/m ¥y /m f/N x/m ¥/ m N/ PT Ax/x" Ay/y*
2 000 0 650 0 650 2 24 0 642 0 664 L 20 123 215
1 96 Q650 Q650 02 0 0
4 000 0 550 0 450 3 RB6 0 558 0 444 035 1. 45 L 33
4 010 Q550 0 450 025 0 0
6 000 0 450 0 450 5 884 0 458 0 460 L 93 178 222
6 000 0 450 0 450 0 0 0
3 000 0 350 0 350 8 010 0 343 0346 013 2 00 L 14
7_%9 Q0 350 0350 0 1375 0 0
10 00 0 250 0 650 9 976 0 252 0 660 020 079 L 54

9 %0 Q 250 0650 04 0 0
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Tab.2 The identification results of the fer 5T o
z . g
laminated shell Sy AN )
S— P s & 2
(%) P,
1 14 50 14 488 8 3c4 & . :
P
2 16 30 16 298 1 3c4 b PI L
3 167 1L 671 8 5¢5 F
4 15 00 15 141 0 0094
5 13 70 13 699 7 3e5 :
6 18 60 18 60 0 B "
o
7 12 86 12 862 1 6¢ 4
8 17. 80 18 00 0 0112 2
Fig.2 Piezoelectric lam inated shell
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Load identification of piezoelectric structures by using

genetic algorithm and finite element analysis

ZHENG Shrjie , GUO Tengfeii DONG Hurli SONG Zhen
(Department of Smart Materials & Structures, Nanjing University of A eronautics and

Astronautics, Nanjing 210016, China)

Abstract: In this paper, a new approach is presented for solving the problems of load identification,
which combines the genetic algorithm (GA) and finite element analysis. As compared with the traditional
optimization and search algorithms, GA search from a population of points in the region of the whole so-
lution space, rather than a single point, and can obtain the global optimum. Moreover, GA has the ad
vantage of easy implementation, because only an objective function is required and derivatives or other
auxiliary information are not necessary. To implement the genetic algorithm for the determination of the
optimal design, it is necessary first to devise a general coding system for the representation of the design
variables. M ost commonly the design variables are coded by a bitstring and the fact that, with this bina-
ry representation, the design variables can be coded only as integers, means that there will be usually
loss of precision due to the binary representation and the length of each chromosome as well as the popu-
lation of chromosomes must be very huge in order to obtain a relatively accurate model. In this paper,
the location and magnitude of the load are coded with binary string and real number representation, re-
spectively; therefore, the chromosome length will be substantially shorter, which greatly reduces the

computational effort.
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