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High-temperature Low-cycle Fatigue Life prediction
of a Liquid Rocket Turbopump Turbine
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ABSTRACT

The life of components under high thermal load is typically shorter than other components. The
turbopump turbine of liquid rocket is operated under these environments like high temperature and
high centrifugal dorce due to high rotating velocity during operating time. These conditions may often
cause low-cycle fatigue problem in the turbopump turbine. First of all, to analyze heat stress,
ABAQUS/CAE is used and Coffin-manson’s equation is used to consider elasticity and plasticity strain.
SW.T’s method is used to consider the mean stress effect, using strain history, low-cycle fatigue
analysis is done for turbopump turbine which may have FCL(fracture critical location). In this paper,

strain life method is applied to analyze low-cycle fatigue.
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Fig. 2 FEM Model of Turbine

Gas Temperature o
18000

® 16000
1423K :

14000

o

12000

I 10000

® :

900K 7 ( \ 8000
@ 4

3 / % 6000

@ \ 4000
@ i 2000
Room tem by

0 iy o0

-1

0 0.5 12 1.5 2 2.5

Pyro starter region Gas generator region

Fig. 3 Analysis points for generating a strain history
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Fig. 4 Thermal Stress Analysis Result
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Fig. 5 Total strain history of time variation
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Fig. 6 Fatigue Analysis Result(Damage)
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Fig. 7 Estimated life of Morrow’'s method
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