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Analysis on Relative Error and Uncertainty of Measurement of

Residual Stress With X—ray Diffraction Method
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Abstract By conducting uniaxial continuous loading on in—situ tensile machine, the validation of residual stress
of Ti—6AL-4V alloy obtained by XRD method was studied. According to standard of JJF 1059.1-2012, the uncertain-
ty of measurement of residual stress of high stress titanium alloy reference sample ( —659+35) MPa was evaluated.
Studies reveal that there is great consistency for the stress increment between the values measured by X-ray technique
and the theoretical calculation values. With the increase in stress level, relative error of the stress increment is less
than 11% and can meet the practical demands. With measurement repeatability, stress constant K and stress factor M
as influence factors, measurement uncertainty of high stress titanium alloy reference samples are evaluated and the ex-
panded uncertainty is +32 MPa.
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Fig.2  Variation of residual stress increment under

uniaxial tension condition
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