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Study on Structural Characteristic for Durability Insurance
of Turbopump Turbine
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ABSTRACT

The life of a component decreases when it was exposed at the extreme condition. A turbine blade
of a turbopump used for a liquid rocket engine is operated under the environment of high
temperature and pressure, and experienced high centrifugal force. Thus the durability of the
turbopump operated under the these conditions become lower than expected because of the severe
fatigue and creep influence. The damage of the turbine being considered the fatigue and the creep
influence is estimated to ensure the durability of turbopump turbine. ABAQUS/CAE and MSC. Fatigue
are used for the fatigue analysis, and Larson-Miller parameter and robinson’s rule are used for the
creep analysis. In this paper, comparison and analysis of the fatigue and the creep influence were
performed to ensure the life expectancy of turbopump turbine.
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Fig. 1. Turbopump Turbine Solid Model
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Fig. 3. Thermal Stress Analysis Results
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Fig. 4. Results of stress analysis
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Table 2. Results of fatigue analysis
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50% |0.016611 60 |0.037037 27
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Table. 3 Total damage and creep influence

hnj

Jo]8] | Total | Z2]X | Total | AT =
A& |(Morrow)| & (%)| (SW.T) | B %)
0% 0.015390 | 34.03 | 0.017086 | 30.65
10% | 0.016410 | 31.91 | 0.019564 | 26.77
20% 0.017315 | 30.25 | 0.022538 | 23.24
30% | 0.018482 | 28.34 | 0.026379 | 19.85
40% | 0.019793 | 26.46 | 0.033327 | 15.71
50% | 0.021849 | 23.97 | 0.042274 | 12.39
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