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Test Method of Surface Residual Stress Based

on the Critical Refracted Longitudinal Wave
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[Abstract] Because of the finish surface existed residual stress, it focued to study characteristic of critical refracted
longitudinal wave and analyze the relation between the wave and stress, explains the basic principle and test method a-
bout residual stress of critical refracted longitudinal wave. The probe design "one emitter and two receiver" was adopted.
At first, the stress constant of material was calibrated and then the residual stress was tested. The experiment result
shows that the method is effective to achieve the test objective. This test method is convenient, simple and the evalua-
tion has relatively high accurate. This test method can be used in field test or in-service inspection.
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Fig. 1 Propagation mode of the critically

refracted longitudinal wave
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Fig. 2 Calibration specimen for stress constant
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Fig. 3 Schematic diagram of ultrasonic

stress measurement system
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Fig. 4 Set of arrangement calibrating ultrasonic stress constants
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Fig. 5 The results of calibration test for stress constant
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Fig. 6 The ultrasonic probe
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Fig. 7 Stress measurement system
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Fig. 8 Location distribution of points

in which measuring residual stress
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Tab.1 Results on measuring the residual stress of circular flat-

plate 40Cr with ultrasonic stress measurement method
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