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A numerical analysis of stress intensity factors for cracks emanating from
an elliptical hole in a rectangular plate subjected to internal pressure

YAN Xiang-qiao
(Research Laboratory on Composite Materials, Harbin Institute of Technology., Harbin 150001, China)
Abstract: An analysis of cracks emanating from an elliptical hole in a rectangular plate subjected to
internal pressure is made by means of a boundary element method presented recently by the author. The
boundary element method consists of the constant displacement discontinuity element presented by
Crouch and Starfield and the crack tip displacement discontinuity elements proposed by the author. In
the boundary element implementation the left or the right crack tip displacement discontinuity element is
placed locally at corresponding left or right crack tip on top of the constant displacement discontinuity
elements that cover the entire crack surface and the other boundaries. The present numerical results
further illustrate that the present approach is very effective and accurate for calculating stress intensity
factors of complex cracks in a finite plate and can reveal the effect of the cracked body geometry on

stress intensity factors.

Key words: crack; intensity factor; boundary element; crack tip element; displacement discontinuity

element

( 676 )
Multi-objective optimum control of intelligent parabolic antennas

SUI Yun-kang”, LONG Lian-chun
(School of Mechanical Engineering &. Applied Electronic Technology .
Beijing Polytechnic University, Beijing, 100022, China)
Abstract: Large-scale antennas should keep its shape prexisely. Since various load cases and every kind
of stochastic interference, this kind of structure is fit for active control method for the purpose of
keeping its shape. For intelligent parabolic antennas, a multi-objective optimum model is established,
which takes the RMS (root-mean-square) of the light distant difference to the best-fit paraboloid of
antennas and the energy consumed by actuators as multiple objective functions. The optimum model is
constrained by strength of the structure and character of actuators. The objective functions are combined
in one by two weighting factors and then quadratic approximation is taken for solving. Finally, the
model is transformed to a sequential-quadratic-programming problem. Simulation of quasi-static shape
control of intelligent parabolic antennas was carried out. Examples illustrate that the precise shape
control of large-scale antennas can be realized by using fewer actuators. With the increase of the number
of the actuators, the precision of the antennas can be very high and ultimately reaches to zero error

theoretically.

Key words: intelligent structures; antennas; shape control; multi-objective optimization; RMS
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