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Influence of residual stress on cyclic indentation behavior of materials
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Abstract: In order to investigate the influence pattern of residual stress on material indentation response,
this paper investigates the mechanical behavior and cyclic deformation characteristics of materials under
residual stress in indentation experiments using finite element simulation and cyclic indentation method, the
influence of material mechanical property parameters and residual stress on the cyclic indentation behavior of
materials is revealed. The variation of material mechanical properties with yield stress, hardening index and
residual stress was obtained by single factor indentation experiments, and the dynamic behavior of materials
with different yield stress, hardening index and residual stress under cyclic loading is also studied. The
results show that the indentation depth and plastic displacement decrease with the increase of yield stress,

hardening index and residual stress. In the cycle, the indentation depth and plastic displacement increase
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and stabilize faster with the increase of cycle weeks.
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Fig.1 Finite element simulation model
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