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A Case Study of Creep Crack Growth Remaining Life Assessment for
High Temperature Pressure Equipments

Uu-Bong Baek' - Hae-Moo Lee - Jong-Seo Park - Ki-Bong Yoon'
Division of Industrial Metrology, Korea Research Institute of Standards and Science
"Department of Mechanical Engineering, Chung Ang University
(Received July 13, 2001 / Accepted September 10, 2001)

Abstract : Creep crack growth life of high temperature pressure equipments was assessed for various crack locations
and for various material properties. Surface cracks at the inner and outer surface of the vessel in the axial and
circumferential directions were considered. The crack was located in the weld metal, in the parent metal or at the weld
interface. Results showed that the crack at the weld interface was the most dangerous one. The crack located outside
is weaker than that located inside. Safety factors of the case in which improper material properties were used due ta
unavailability of the correct material properties were discussed.
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Table 1. Chemical composition of 1Cr-0.5Mo steel
Elemenf C | Si [Mn| P S Ni | Cr|{Mo|{Cu| Al | Fe
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Fig. 1. Regression results of fatigue crack growth rates for 1Cr-
0.5Mo steel at 538°C under triangular waveshapes
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Table 2. Creep properties of the 1Cr-0.5Mo steel at 538°C

eep Constant A n
Material (MPa-n - hr-1)

Parent 1.235E-24 9.18
HAZ 1.787E-17 5.52
Weld 3.358E-30 10.70
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Fig. 2. Configuration of compact tension(C(T)} specimen with
DC potential drop leads
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Fig. 3. Comparison of crack growth rates of 1Cr-0.5Mo steel
at 538°C under trapezoidal and triangular waveshapes
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Fig. 5. Crack direction and location on the boiler header
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Fig. 6. Calculated creep crack growth life for various crack lo-
cations
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Table 3. Failure time for various crack location and directions

Case
Remaining Life Case A | Case B [ Case C | Case D
Serviced Metal
Doren Propery | 10427 9886 | 35193 | 32210
Remaining E:;Vn:“]f:glpe ny | 73472 | 68257 |208.500 | 185488
Life
@) | HAZ Metal 6748 | 6368 | 14261 | 13,110
o M 748 | 6368 | 14261 | 13,
Weld Metal | 16,814 | 107,696 | 338.529 | 296,955
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