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Creep Damage Evaluation of Cr-Mo Steel High-Temperature Pipeline
Material for Fossil Power Plant Using Ultrasonic Test Method
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Abstract Boiler high-temperature pipelines such as main steam pipe, header and steam drum in fossil power plants are
degraded by creep damage due to severe operating conditions such as high temperature and high pressure for an
extended period time. Conventional measurement techniques(replica method, electric resistance method, and hardness
test method) for measuring creep damage have such disadvantages as complex preparation and measurement
procedures, too many control parameters. And also these techniques have low practicality and applied only to
component surfaces with good accessibility. In this paper, artificial creep degradation test and ultrasonic measurement
for their creep degraded specimens(Cr-Mo alloy steels) were carried out for the purpose of evaluation for creep damage.
Absolute measuring method of quantitative ultrasonic measurement for material degradation was established, and long
term creep degradation tests using life prediction formula were carried out. As a result of ultrasonic tests for crept
specimens, we conformed that both the sound velocity decreased and attenuation coefficient linearly increased in

proportion to the increase of creep life fraction(#¢).

Keywords: creep, creep life fraction, ultrasonic test, fossil power plant, sound velocity, attenuation
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Table 1 Chemical compositions of material(wt. %)

Material . C ' Si an{ P!S Ni:Cr Mo Cu
2950c1Mo | 0,121 0.2 1 046 [0.021004 - (219098, -

Table 2 Mechenical properties of material

Tensile Yield .
Material [strength o |strength o, Elong(:}]/n)on v H?er“?S t}r{é%:tt
(MPa) (MPa) ’ B :
2.25CrIMo 650 535 p 197 ‘N

o, * Tensile strength, o, : Yield strength,
¥: Elongation, Hj, : Brinell Hardness
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(b) Tension test specimen
(KS B 0801 No.10 or ASTM 8-86)
R15
\

(c) High temperature tension test specimen
(ASTM E21-79)

Fig. 1 Shape and dimension of test specimen
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