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Iterative approximation algorithm of Hessian

matrix in structural optimization

MA Kai,Chen Su-huan
(College of Mechanical Science and Engineering, Jilin University ,Changchun 130022, China)

Abstract; To avoid calculating Hessian matrix when the object function and the constraint functions are

approximated by the second-order taylor expansion, a first-order method called Davidon and Fletcher-Powell

method ( DFP method) was used to obtain the inversion of the Hessian matrix, which completely eliminates the

need for evaluating the second-order derivatives and performing matrix inversion. The presented method was

implemented for the optimization of a cantilever plate with stiffeners. The caluculation results show that DFP

method is effective for structural optimization.
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Fig.1 The structure of the cantilever plate
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Table 1 Three groups of initial values

BAREE +/mm b/mm v w/mm  o/MPa
1 1.2000 0.9900 1.0000  0.1020 4.333
2 1.1900 0.9800 1.1000  0.1046 4.404
3 1.2100 0.9700 1.2000  0.0997 4.269

F2 ERER
Table 2 Iterative results

PARKEL ¢/ mm b/mm v w/mm  o/MPa
1 1. 0064 1.0632  0.2295  0.1683 5.985
2 1.0081 0.9536  0.2612  0.1683 6.006
3 1.0104 0.9365 0.2596 0.1674 5.987
4 1.0105 0.9367 0.2596 0.1674 5.991
5 1.0105 0.9367 0.2596 0.1674 5.991
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Fig.2 Stress of the cantilever plate
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