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Application of integral method on residual stress calculation along
depth in aluminum alloy thick plate
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Abstract: The relation between residual stress of removal layer and deformation of plate was established by the first kind
of linear integral, in which the discrete deformation inverse determines the stress function. The analytical method of
residual stress was introduced and improved by the physical model of removal layer method. With different experimental
methods, the distribution curves of residual stress along depth in plate indicate that, the calculation of the integral method,
in which the 3rd and 4th order polynomials approximate the residual stress distribution of quenching plate and
pre-stretching plate, respectively, matches the real stress state. For limitations of measurement, the combination of
determination of the surface stress and forecast of stress in plate can greatly enhance the level of measurement.
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Fig.1 Mechanical model of removal layer method
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Fig.2 Evolution course of stress balance
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Fig.3 Schematic diagram of sample (mm): (a) Drilling

location; (b) Sampling location of plate
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Fig.4 Strain curves of quenching plate and pre-stretching

plate along different directions
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Table 1 Determination of surface residual stress for sample

shown in Fig.3(a) by drilling

Residual stress/MPa

Location
Quenching plate Pre-stretching plate
A -139 -
B —181 3.0
C —205 34
D -233 -
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Fig.5 Comparison of solution between removal layer method

and crack compliance method
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Fig.6 Comparison of solution between removal layer method

and crack compliance method: (a) Drilling location; (b)

Sampling location of plate
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