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Validation Tests for Residual Stress Measurement Technology by the Hole-Drilling Strain-Gage Method
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Residual stresses are induced by various factors including welding, forging and dead load. If working stresses are
superimposed on the residual stresses present in a component, it is possible that these combined stresses may induce fatigue
fractures in the component. Accordingly, it is necessary to measure residual stress and various measurement methods are used
for this purpose. The Standard ASTM E837 regulates the hole drilling method and specifies for three kinds of cases in accordance
with the thickness and the stress state of a specimen. The effectiveness of this Standard was validated through tensile and
bending tests for flat plates in which known stresses were given.
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Table 6 Comparison between calculated and measured maximum
bending stresses

T RHUTIET O
[ % i g L ( MPa )
e | PR ) _
(kg) B b 18 O 9 A R D/S
AR r—VfES (%)
A 20.6 140.5 139.7 +0.6
B 20.6 130.8 130.8 0.0
C 20.6 121.1 121.3 -0.2
D 10.6 57.3 57.4 -0.2
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Fig. 24 Comparison between the measured residual stress and the
calculated stress by beam theory at Location A
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Fig. 25 Comparison between the measured residual stress and the
calculated stress by beam theory at Location B
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Fig. 26 Comparison between the measured residual stress and the
calculated stress by beam theory at Location C
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Fig. 27 Comparison between the measured residual stress and the
calculated stress by beam theory at Location D
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