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Influence of the Inclined Hole in Residual Stresses Measurement
Using the Hole-Drilling Method
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ABSTRACT

The hole-drilling method makes a little hole through the metal surface that has residual stress and measures
the relieved stress with a strain gage. It is used widely in measuring the residual stress of surfaces. In this
method, the inclined hole is one of the source of error. This paper presents a finite element analysis of
influence of the inclined hole for the uniaxial residual stress field. The stress differences between measured
and applied residual stress increase proportionally to inclined angle of the hole. The correction equations
which easily obtain the residual stress taking account of the inclined angle and direction are derived. The
measurement error of stress due to the inclined hole can be reduced to around 1% through this study.

F8 7189 : Hole-drilling method(7-*4 % 7|%), Finite element analysis(+-3+8 2 3[4), Residual stress
(ZF-29), Inclined hole( A1)
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Table 1 Verification results for FE model

Aopli
p? lied HDM analysis result Stress
residual (MPa, deg)
R error
stress a
(MPa) %)
Oy oy [ 09 a
100 0 99.95 0.0 0.07 0.05
100 100 99.43 99.43 0.01 0.57
100 -100 | 100.09 | -100.04 | 0.01 0.09
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Table 2 Verification results for the correction equations

HDM analysis results
Ap Plled Inclined | Direction Befor.e Aﬂel_‘
residual o correction correction
iress angle |ofincline
(MPa) (deg) | (deg) |Residual error Residual error
stress %) stress %)
(MPa) (MPa)
100 10 80 1059 | 59 | 100.1 | 0.1
-200 15 250 -178.2 | 109 -197.6 | 1.2
300 10 90 322.0 | 7.3 | 299.1 | 0.3
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