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Abstract
The measurement of residual stresses by the hole-drilling method has been commonly used to
esi The stress error
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evaluate residual stresses in structural members. In this method, one of the source of error is due to
Z

the misalignment between the drilling hole and strain gage center. This paper presents a finite element
analysis of the influence of such misalignment for the uniaxial residual stress field
increases proportionally to hole eccentricity. The correction equations which easily obtain the residual
stress taking account of the hole eccentricity are derived. The stress error due to the hole eccentricity
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decreases by approximately one percent using this equations.
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Fig. 1 Typical rosette strain gage for the hole-drilling
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Fig. 4 Strain gage and hole parts
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Table 1 Verification result for FE model
Applied .
. HDM analysis result Stress
residual stress (MPa, deg)
a,
(MPa) eg error
(%)
Ox | Oy 01 02 B
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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Fig. 5 Relieved strain calculated by FE analysis
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Table 2 HDM analysis result in case the hole
eccentricity is 0.025mm

Eccentricity HDM analysis result Stress
direction (MPa, deg) error
(deg) 0 02 B (%)
0 99.76 | -0.64 0.65 0.24
90 101.84 | 0.67 0.05 1.84
180 100.15 | 0.52 -0.54 0.15
270 98.19 -0.67 0.14 1.81

Stress Error(%)

Eccentricity Direction(deg)

Fig. 6 Residual

eccentricity is 0.025mm

stress error in case the hole
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Fig. 7 Residual stress error along the hole eccentricity
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Table 3 Verification result for the correction equations

HDM analysis result
Applied
pf) Hole  |Eccentricity Before After
residual . N correction correction
eccentricity| direction

stress . .

(mm) (deg) Residual error Residual error
(MPa) stress o stress o

ovpay | | ovpay | OF)

100 0.3 210 89.6 | 1041 99.5 | 0.5
200 0.1 90 2154 | 7.7 | 1975 | 1.25
-100 0.2 150 -107.5) 7.5 | -100.3§ 0.3
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