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Steam Turbine Blade

HyoJin Kim, Jung-Yong Park
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ABSTRACT

Finite Element Method( #3824,

The blade failures are identified as the leading cause of unplanned outages for steam turbine.
Most investigations of the failures are limited to material tests, chemical analysis of deposits, and
possibly examination of material specimens. But to correct a blading problem requires more than
positive identification of the mechanisms involved. An analytic procedure capable of predicting
stress and dynamic characteristics of turbine blades is presented to increase steam turbine
availability by decreasing blade failures. Finite element method is used to model and predict
natural frequencies, steady and dynamic stresses of turbine blades. The procedure is illustrated by
the case study. This procedure is used to guide, and support the plant manager’'s decision to

avoid a costly, unplanned outage
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(a) Last stage
Fig. 1 Blade failure

(o) Fracture surface
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Table 2 Number of steam turbine blade failures by
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Table 3 Chemical composition

C S Mn P S N G Mo V Cu

019 026 047 004 002 039 132 074 002 0.09

Table 4 Mechanical properties

Temp(C)
Data 100 | 200 | 300 | 400 | 500
Density(Kgf/m3) 028
Thermal Cond.
(10°xXKgf-m/s- | 637 | 663 | 683 | 713 | 7.38
m-T)
Young’'s modu.
(10" X Pa) 199 (1901181 | 1.73 | 1.62
Specific Heat
(Kgf-m/Kgt-C) 71.30 | 54.22 | 53.06 | 61.06 | 4.27
Co. of Thermal
Exp. 552 | 560 | 5.77 | 603 | 6.36
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Fig. 4 Campbell diagram of blade
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Fig. 6 Dynamic stress distribution
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