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Study for inverse hole-drilling method applied on residual stress
measurement of inner surface

MA Xiaoming, OU Qingyang
(School of Mechanical & Automotive Engineering of SCUT, Guangzhou 510640, China)

Abstract: It is difficult to measure the stress on the inner surface of the workpiece by the hole-drilling strain-
gage method. This paper puts forward a new test method of drilling called inverse hole-drilling method, from
the outer wall and releasing the stress layer by layer till the inner surface. Ansys is used to simulate the process
by method of life-and-death element, the calibration factors a, b needed for test is obtained at the same time. In
order to verify the validity of this drilling process, both X-ray and drilling method were used to determine
residual stress of the same measure point. FEM results show that factors a, b are influenced by both wall
thicknesses and hole’s diameters while the drilling depth. To clarify this connection, the numerical values of
coefficient a, b were drawn for the inverse hole-drilling method mentioned, both type A and B rosette
mentioned in ASTM E837 were included. The experimental results show that although there are differences
between the results, which may be due to each specific test range, most of the test results show consistency. In
summary, inverse hole-drilling method applied on inner surface is proved to be an effective and accurate way.
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