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Abstract: The equipment or with a constant torque and a variable stress due to axial vibration such as the
turbine-generator system in nuclear power plant show the fatigue fracture behavior. Thus this study whoul
aim to measure the torsional stress and analyze the fatigue fracture behavior. To achieve this, we
manufactured the equipment similar with turbine-generator system and applied various torsional vibration stress
due to external load. In particular, the evaluation was conducted with the existing evaluation methods of the
fatigue behavior of known stress-life, strain-life, crack growth assessment methods. With increasing the
external load and independent methods tends to decrease the fatigue life was confirmed up to 10 times in 5
kV external load compared to without external load.
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Fig. 1 Comparing the fatigue crack growth and reference
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Table 1 Mechanical properties of SM45C and material constant of Paris Eq. and Basquin-Coffin-Manson Eq.

Yield Tensile Shear Constant of Paris Eq. Constant of Basquin-Coffin-Manson Eq.
strength strength modulus (da/dN= CLAK)™) (Y=ACN)" +B2N,)")
(MPa) (MPa) (MPa) C m A B a B
280 484 80,000 6x107"? 3 0.008 1.22 -0.0802 -0.564
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