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Abstract: The quenched residual stresses of T-shaped aluminum alloy were tested using the con-
tour method, and the data processing of measurement errors was focused. The final contours were cal-
culated by envelop processing, contour averaging, Gauss mixed model fitting and node interpolation,
and then were reversed and loaded to the stress reconstruction FEM model as boundary conditions.
Then the mapping of residual stresses along the cross section to be measured were obtained. The
stresses at the edge were modified using X-ray diffraction method. The comparisons of measured re-
sults with quenching FEM results were analyzed via statistical methods. The results indicate that the
quenched residual stress fields may be described accurately by combining contour method and X-ray
diffraction method. The maximum tensile residual stress of the T-shaped specimen occurs at the junc-
tion of the rib and web, and close to the web.
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Fig.1 Fundamental principle of contour method
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Fig.3 Finite element model of residual stress reconstruction
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Fig.7 The influence of different element size on the
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Fig.8 Comparison of contour method and simulation results
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