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Abstract: High temperature and stress are encounted in power plants and vehicle engines. Therefore, determination of the
creep-fatigue life of a material is necessary prior to fabricating equipments. In this study, life design was determined on the
basis of the lethargy coefficient for different temperatures, stress and rupture times. SP-Creep test data was compared with
computed data. The SP-Creep test was performed to obtain the rupture time for X20CrMoV121 steel. The integration life
equation was considered for three cases with various load, temperature and load-temperature. First, the lethargy coefficient was
calculated by using the obtained rupture stress and the rupture time that were determined by carrying out the SP-Creep test.
Next, life was predicted on the basis of the temperature condition. Finally, it was observed that life decreases considerably due
to the coupling effect that results when fatigue and creep occur simultaneously.
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Table 1 Chemical compositions of heat resistance
materials

C Si |Mn| P S Ni | Cr [ Mo| V | Fe

0.19(0.19(0.48 {0.011{0.003 | 0.66 | 10.40 | 0.86 | 0.26 | bal.

Table 2 Mechanical properties of X20CrMoV121 steel

Yield strength | Yield strength | Elongation Y/T ratio
(kg/mm®) (kg/mm?) (*0) (%)

58.4 81.4 19.4 72
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Table 3 Constants of lethargy coefficient

Bonding Energy Life Coefficient | Boltzmann Constant
U, T k
(kJ/mole) (sec) (kJ/mole + K)
3444 1071 0.008316
05
X20CrMov121
Virgin, B.M

0.4

/

0.3 /

Lathargy C oefficient, v(kcalimole mm‘Jkg)

0.2
0.1
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Temperature, T(°C)

Fig. 2 The relationship between test temperature and
Lathargy coefficient at 40kg by calculation
using modified Power-law
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Fig. 3 The creep lives obtained by test and calculation
using modified Power-law for X20CrMoV121

steel
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