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A Study on Residual Stress Measurements by
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Abstract Residual stress is one of the causes which make defects in engineering components and materials. And
interest in the measurement of residual stress exists in many industries. There are commonly used methods by which
residual stresses are currently measured. But these methods have a little demerits, time consumption and other
problems. Therefore we devised a new experimental technique to measure residual stress in materials with a
combination of laser speckle pattern interferometry, finite element method and spot heating. The speckle pattern
interferometer measures in-plane deformations while the heating provides for very localized stress relief. FEM is used
for determining heat temperature and other parameters. The residual stresses are determined by the amount of strain
that is measured subsequent to the heating and cool-down of the region being interrogated. A simple model is presented

to provide a description of the method. In this paper, the ambiguity problem for the fringe patterns has solved by a

phase shifting method.
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Fig. 8 Schematic of the laser interferometer and the image acquisition system used in the in-plane ESPI
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Fig. 13 3D plot for a specimen loaded to 80%

of its yield stress
Fig. 10 Phasemap for a specimen loaded to v

80% of its yield stress

Fig. 14 3D plot for a specimen loaded to 90%
of its vield stress

Fig. 11 Phasemap for a specimen loaded to
90% of its yield stress

Fig. 15 3D plot for a specimen loaded to 98%
of its yield stress
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