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Abstract

Turbine blade is subject to torsional load by torsion-mount, centrifugal load by rotation of rotor and
repeated bending load by steam pressure. Turbine with partially cracked blade has normal working
condition at initial repair time but vibratory working condition at middle repair time due to crack
growth. Finite element analysis on turbine blade indicates that repeated bending load out of all loads is
the most important factor on fatigue strength of turbine blade. Therefore, this study shows root mean
square roughness has linear relation with stress intensity factor range in 12% Cr steel and can predict

loading condition of fractured turbine blade.
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Table 2 Mechanical properties of 12% Cr steel
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Fig. 5 Boundary condition and load condition of
turbine blade

53 sli{A 3}

0l Byloj=d FAgde AweHS 2
Aoz A% digy nEY WLE=R Qg
HEY WY 95ty dAdE wala] 5239
gz F 3719 od 2de WG
BH#HS 7 F g}

Fig 62 &9 274& 18sd g 24
S Jed RAeg B 3y ZxjdA HsE F
o} $8-L Von-Mises 802 38MPaojt}l. o3&}
Aqx MeHs $HELS VonMises $HoE
EpRic}

Fig. 72 5239 &5zxaA3 AA=4L of
st} ENl Salo)=d dig ¥4 ARE Y
B Aojoh, a9 A FPd2we] Ho 24
82 112MPaclth. &G, €6l Bdlo]=o) 713
Ae $YAEL 3 7/MPaol i F#3$EHL 7.5MPa
olBR ¥ Fod EAAFE Hd S i F
A S8 ¥Q $YnE 034010



Fig. 6 Distribution of Von-Mises stress in turbine
blade under centrifugal force and torsional
force

Fig. 7 Distribution of Von-Mises stress in turbine
blade under normal working condition
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