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Abstract Low-cycle fatigue tests with triangular and sinusoidal strain wave were performed on 1Cr0.5Mo steel at
298K and 788K. Specimens were machined from a boiler header of the Youngweol power plant which was serviced
185,000 hours. The relationship between plastic strain energy and number of cycle to failure was examined in order to
predict the low-cycle fatigue life of 1Cr0.5Mo steel using the plastic strain energy method. The life was predicted by
the plastic strain energy method and found to agree with experiment data and results obtained from models such as
Coffin-Manson method and the strain range partitioning method. Also, the cyclic behavior of 1Cr0.5Mo steel was char-
acterized by cyclic softening with increasing number of cycle at 298K and 788K.
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Table 1. Chemical composition of 1Cr0 5Mo plpe steel (wt%) B
Comp. | C S T Si p

wt(%) 0.178 i 0.017 0.334 -

Table 2. Mechanical property of lCrQ.SMo iteel

Temp. Young's Modulus Tensﬂe Strength O 2% Yleld Strength Elongdtlon
(K) (GPa) (MPa) (f\/IPd) (”/)
208 205.1 | 4841 280.7 338
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788 1902 3159 1986 7 35
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Table 4. The result of plastic strain energy with 298K and 788K

Temp.
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AW | ‘ n
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Fig. 9. Measured life vs. predicted life of 1Cr0.5Mo steel
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Fig. 10. SEM image showing typical fracture surface in isother-
mal fatigue tests(0.2%strain, 788K, x500) (a) Sine wave {(b)
Triangular wave
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