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Research on residual life prediction of turbine blade disc
under radon environment

YAN G Zi-chun, SHEN /Wen-ca , PENG Mao-lin

(School-of -Naval Architecture and-Power |
Naval University of Engineering, WuHan 430033, China)

Abstract :~Heat-fluid-solid coupling.and contact therme-€elastic-plastic analys s was car-
ried for-a certain turbine blade-disci-and the stress and strain-time course was obtained in
this paper. Based on probabilistic Miner s rule and strain field intensty (SFI) approach, the
fatigue/ creep life of turbine blade-disc was calculated by usng K. N. Smith equation and
Manson- Succop creep equation. Influential factors to the fatigue and creep were analyzed ac-
cording to the-life prediction results and some advices about utilization and mai ntenance of
the equipment-were given. Resultsin this paper were close to factual state, proving that the
method of residual life prediction for the turbine blade-discis preferably o far.

Key words: stochastic finite element method; heat-fluid-solid coupling;
contact problem; turbine blade-disc; resdual life prediction
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Table 1l No.1 garting load spectrum of gas turbine
/
/s / K /M Pa Vil (m/'9) Vy/ (m/'9) (r/ min)
90 303 0. 101 0 0 0
180 556 0 171 10 16. 7 875
527 799 0 19 263 43 8 2300
560 965 0. 233 348 58 3036
570 1013 0 24 43 72 3270

900 1013 024 43 72 3270
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Table2 Maximum o the sressand strain at the place of A and B

1 2 3 4 5 6
A / MPa 799 813 793 7 776 772
B / M Pa 576 570 567 553 546 549
A ! % 0 53700 0 56112 0. 51828 0 49369 0. 49069 0. 48318
B ! % 0 30161 0 29603 0. 29306 0 28385 0 27965 0. 28013
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