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Stress Analysis of Steam Generator Row-1 Tubes

Wo00-Gon Kim, Woo-Seog Ryu, Ho-Jin Lee, and Sung-Chung Kim

Key Words: Steam Generator Tube(F 7] 2471 @), Residual Stress(FF

Method (73 % 71%3), Roll Expansion(E &%), Explosive Expansion(F%&3)

Abstract

KSME 008005

%9), Hole Drilling

Residual stresses induced in U-bending and tube-to-tubesheet joining processes of PWR's steam generator
row-1 tube were measured by X-ray method and Hole-Drilling Method(HDM). The stresses resulting from the
internal pressure and the temperature gradient in the steam generator were also estimated theoretically. In
U-bent regions, the residual stresses at extrados were induced with compressive stress(-), and its maximum
value reached -319 MPa in axial direction at ¢ =0° in position. Maximum tensile residual stress of 170

MPa was found to be at the flank side at position of ¢ =90°

ie.,

at apex region. In tube-to-tubesheet

joining methods, the residual stresses induced by the explosive joint method were found to be lower than
that by the mechanical roll method. The gradient of residual stress along the expanded tube was highest at
the transition region, and the residual stress in circumferential direction was found to be higher than the
residual stress in axial direction. Hoop stress due to an internal pressure between primary and secondary side
was analyzed to be 76 MPa and thermal stress was 45 MPa.
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Table 1 Mechanical properties of alloy 690 tubes.

Yield Stress Tensile :
(0.2% offset) Stress Elongation

alloy 690 412 MPa 792 MPa 38%
alloy 600 248 MPa 579 MPa 55%

Tubes
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Table 2 Coefficients used for the residual stress
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