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Study of residual stressin the 304 stainless steel by nanoindentation method
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Abstract:

Theresidual stress of the 304 stainless steel was investigated by nanoindentation method. The maximum loads were 500, 1000, 1500, 2000 and 2500uN respectively. The
Suresh theoretical model was used to calculate the residual stress. Results showed that the hardness and elastic modulus of un-annealed stainless steel are constant. The
hardness of un-annealed and annealed stainless steel is 5.3 and 4.0GPa and the elastic modulus are 110 and 100GPa, respectively. Sink-in phenomenon was found during the
indentation experiment based on the Ansys software. The compressive residual stress value in the stainless steel (381M Pa) was observed and calcul ated by the
nanoindentation method, which isin good agreement with the result obtained by the XRD method (350+23MPa). This agreement demonstrated the accuracy and reliability of
using the nanoindentation method for residual stress study.
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