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DY NAM IC STRESS CONCENTRATIONS IN THIN PLATES WITH
TWO CIRCUL AR CUTOUTS’

Hu Chao Ma Xingrui Huang Wenhu
( Harbin Institute of Technology, Harbin 150001, China)

Abgtract The problem of dastic wave motion and dynamic stress concentration in infinite plates,
because of itstechnical importance, has been the subject of many investigators. A number of anayt-
ic methods were established for the investigation of stress concentrations, among which , the method
developed by N. I. Muskhdlishvili isprominent. The problem of static stress concentrations on the
edge of an arbitrary cutout can be 0lved by Muskhelishvili’ s method. Scattering of flexural waves
and dynamic stress concentrationsin plates are different from satic stress problem. In 60s, Y. H.

Pao investigated scattering of elastic waves and dynamic stress concentrations in thin plates from a
circular cavity by usng secia function method and had given numerica results In this paper ,
based on the governing equation for flexural wavesof thin plates, diff raction of elastic waves by two
cutoutsand dynamic stress concentrations in the plate have been studied in terms of the complex
variable method and trandormation of loca coordinates With reduced order of the governing equar
tions, Helmholtz type equations are obtained. Thus the complex variable method and comformal
mapping technique proposed by D. K. Liu can be used for lving diff raction of flexura waves by
two cutouts The genera solution of the plate bending problem to satisy the boundary conditionson
the contour of cutoutsisobtained. An anaytic method to slve dynamic stress concentrationsin the
plate with two cutoutsis established. Usng the orthogonal function expanson technique, the dy-

namic stressproblem can be reduced to the lution of a set of infinite agebraic equations Computa

tiona formulas of dynamic stress concentration factors are developed. As examples, numericd re-

sultsfor dynamic moment factors of plates with two circular cutouts are presented under different
conditions and some discussons about influence of different parameters, for instance incident waves
and structure parameters, on the dynamic stress concentration factors have been made.

Key words thin plate, scattering of elastic wave, dynamic stress concentration, complex variable
method and conforma mapping ,loca coordinates system, two circular cutouts
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