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Abstract

Nonlinear acoustic effect has been considered as an effective tool for the evaluation of material
degradation . In this paper, the applicability of nonlinear acoustic effect to the evaluation of degradation of
2.25Cr-1Mo steel is investigated. Firstly, a number of 2.25Cr-1Mo steel samples were heat-treated, and their
damage mechanism was examined. Secondly, Ultrasonic nonlinear parameter was measured. Nonlinear
acoustic parameter was found to be clearly sensitive to the material degradation.
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Table I Chemical composition of 2.25Cr-1Mo steel(wt. %)
Element C Si Mn S P Al T G | Mo Ni Fe |

Comp. 0.138| 0142 | 046| 0004 | 0014| 007 227 097] 097 Bal. |

Table 2 Determination of accelerated aging time at 630°C for equivalent microstructure

Time Serviced at 538 C[hr] As-received 65,000 100,000 \ 170,000 260,000
Aging Time at 630°C [hr] 0 1,500 1800 | 3,100 4,800

Tabie 3 Mechanical properties of 2.25Cr-1Mo steel

Mechanical Yield strength Tensile Strength Elongation ‘ Hardness
property (MPa) (MPa) (%) (Hv)
Value 49 | 64.3 | 24 203.8
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