KEPCO Journal on Electric Power and Energy, Vol. 3, No. 2, December 2017
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Abstract

The reliability on high cycle fatigue damage mechanism for new blades manufactured by reverse-engineering is demonstrated by
success-run test. Turbine blades always experience various dynamic loads in turbine operation, as well as being in resonance condition
and forced by fluid-induced vibrations mostly during run-up/down, which may accumulate high cycle damage to the blades. The
accidents caused by blade failure especially incur not only a lot of troubles to the machinery but also huge financial losses. Therefore it
is necessary to verify the reliability of blades in advance for the safe use. The success run test for the reliability demonstration is designed
and performed for the new blades using the technique known as resonant high cycle fatigue testing.
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Fig. 1. Resonant HCF testing set-up.

Fig. 2. Photograh of test setup.
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Fig. 3. Sine sweep test result.
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Fig. 5. Relationship between tip displacement and strain.

6100 ¢m
[ Ee— E—
00zs 0075

(b)

Fig. 6. FE model and natural mode shape. (a) Fixed support B.C. (b) Ist
bending mode.

Fig. 4.  Strain gage attachment.
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Tablel. Success run test parameters
Reliability parameter Set point
Target life(Bygop) 2 x 107cycles

Reliability(R) 90%

Confidence level(C) 90%
Number of samples(r) 5
Number of allowable failure(x) 1

Weibull shape parameter(8) 2.0

Table2. Resonant HCF test setup

Vibration parameter Set point
Excitation frequency 760+10 Hz
Mode Ist bending
Blade tip displacement 0.508 mm
Test length 5.77 X 107cycles
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Fig. 8. Sine resonance track and dwell test results. (a) Excitation acceleration
variation. (b) Excitation frequency variation. (c) Response at blade tip.
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Fig. 9. Shape and location of the crack.
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