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A Study on Failure Analysis of Low Pressure Turbine Blade
in Nuclear Plant using AFM

Soon Hyeok Hong*, Woo Sung Choi*, Sung Jun Moon**, Seok Swoo Cho**, and Won Sik Joo***
ABSTRACT

Turbine blade in nuclear plant is subject to cyclic bending fatigue by high steam pressure. Especially, fatigue
fracture is caused by low stress below yielding stress. Photograph by SEM doesn't have striation but photograph
by AFM has striation on the fatigue fractured surface of 12% Cr steel used in turbine blade. Surface roughness
R, has the linear relation with respect to stress intensity factor range /K and is increased linearly according to
load amplitude /P. In this study loading condition applied to turbine blade is predicted by the relation between
the gradient of R, to /K and load amplitude 7P.
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Table 1 General properties at third stage of low pressure
turbine

Number of

Steam condition
blade

Inlet Qutlet 3 stage

fixed
wing
(EA)

362

RPM

operating operating rotary

pressure
(MPa)
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1800 0.827 0.0051
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Fig. 1 Crack initiation and growth position at third
stage of LP turbine
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Table 2 Chemical composition of 12% Cr steel(wt.%)

C Si {[Mn| Ni | Cr [ Mo| V P S

0.21 1 050 | 05510551120 1.0 | 0.3 |0.025{ 0.02

Table 3 Mechanical properties of 12% Cr steel
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Fig. 2 Geometry and dimension of CT specimen (mm)
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Fig. 3 Schematic diagram of atomic force microscope
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Fig. 5 Relation between stress intensity factor range

and crack growth rate
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Fig. 6 SEM fractographs of 12% Cr steel at 4P=7.6kN
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Fig. 8 Photographs around pin hole of fractured turbine
blade by SEM (a : distance from fractured turbine
blade)
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