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Residual Stress Measurement for Circular Disk
Using Fracture Mechanics Approach

K.J. Kang and S.R. Choi
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Abstract

A method, so called ‘successive cracking method,” for measuring residual stresses in a circular
disk is proposed. In this method residual stresses are evaluated using a fracture mechanics
approach, that is, the strains measured at a point on a edge of the disk as a crack is introduced
and extended from the edge are used to deduce the residual stress distribution which existed in
the uncracked disk. Through finite element analysis and comparative experiments with generally
used sectioning method, the successive cracking method is shown to be valid, simple and effective
to measure 2-dimensional residual stress distribution in a circular disk.
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Fig. 2 A circular disk. Here 4 is the displacement
between A and A’ due to the cracking
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Fig. 3 A circular disk loaded by virtual forces, F
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Fig. 4 Cofigurations fo the circular disks. (a) The released residual stress ¢, as the crack of
length 4dq is introduced is replaced by a concentrated force oda: (b) The released resid-
ual stress g, and o, as the crack length is increased by da are replaced by concentrated
forces g1da and g.da, respectively
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Fig. 5 A typical finite element mesh of the circular
disk
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Fig. 6 Strains at the edge of y=90" calculated by
finite element method as a function of the
crack length
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Fig. 8 Specimen and grips assembly for heat treat-

ment to make the residual stress
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