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Measuring residual stresses depth profile in
pre-stretched aluminum alloy plate using crack compliance method

TANG Zhi-tao, LIU Zhan-qiang, Al Xing, WAN Yi

(School of Mechanical Engineering, Shandong University, Ji’nan 250061, China)

Abstract: In the evaluation of the residual stresses by the crack compliance method, the calculation of compliance
functions and the choice of the order of interpolation function are important to calculation results. The compliance
functions were calculated by using finite element method. An optimal expansion order was obtained based on minimizing
the total stress uncertainty which was evaluated by considering the two main sources in the calculation of stress
uncertainty: the random errors in strain data and model error. Then the residual stress depth profiles in pre-stretched
aluminum alloy plate 7050-T7451 were determined. The results reveal that Legendre polynomials that the fit order is 9
can evaluate accurately through-thickness residual stresses of thick plate, and the root-mean-square average over
uncertainty is only 2.797 MPa. It is also shown that the residual stresses distribution in pre-stretched aluminum alloy
plate can be revealed by “M type curves”, that is, the exteriors are residual compressive stress and the interiors are
residual tensile stress.
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Fig.1 Schematic diagram of crack compliance method
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