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Calibration Coefficients for Residual Stress Measurement
in Incremental Hole Drilling Method
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Abstract- Residual stress is an important parameter which affects the mechanical behavior of manufactured parts. The
ASTM standard code E837-01 describes measurement of residual stresses in flat parts using the hole-drilling method. It
presents calibration coefficients for plates with uniform stress distribution. But there is no standard code for measuring
residual stresses in curved thin parts using the hole-drilling method. In this paper, first the calibration coefficients are
determined using the FEM for the incremental hole-drilling method. Then the coefficients are verified using an experimental
test and a FE simulation result. The experimental test consists of a flat AASO56F plate under bending conditions. The FE
simulation also consists of bending loading condition. In experimental test, calibration coefficients are applied to measure the
bending stress using the incremental hole-drilling method. In FE simulation, strains are determined and used to calculate the
induced stress using the calibration coefficients. The results show that the stresses can be determined with good accuracy
using the calibration coefficients. Also it is observed that the maximum depth through which the stress distribution can be
determined accurately is limited by some factors, such as, stress concentration effects due to the drilled hole.

Keywords: Residual Stress Measurement, Incremental Hole-Drilling, Calibration Test, Stress Calibration Coefficients.
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