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Nonlinear ultrasonic detection of creep damage in welded joints of P92 steel
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Abstract: In order to solve the problem of non-destructive testing of P92 steel welded joint creep damage,
in this paper, the creep properties of the P92 steel welded joint are tested by means of an accelerated test
method with a temperature of 650 °C and a stress applied of 95 MPa. Nonlinear ultrasonic technology and
metallographic testing were used to study the welding joint areas of creep samples. The results showed that the
secondary harmonic amplitude of the welding joint base, thermal influence area and weld area of the T/P92
steel welded joint showed an upward trend after the creep test. The increase rate of the second harmonic in the
thermal impact zone was faster than that in the parent and weld areas. The change of nonlinear parameters
in the thermal impact zone of the welded joint of P92 steel had a corresponding relationship with the creep
damage degree. This paper lays a solid foundation for developing the engineering application of P92 steel
welded joint creep damage detection.
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Fig. 1 The construction of nonlinear ultrasonic

system and its module schematic diagram
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Fig. 2 Diagram of nonlinear ultrasonic device
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