Finite Element Analysis of the Fretting Wear Problem on the
Secondary Side of Steam Generator
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Abstract
Fretting wear, which 1s a special type of wear, i1s defined as the small amplitude



relative motion along the contacting interface between the two materials. In nuclear
power plant, it could be a serious problem that flow induced vibration in a U-tube
bundle in steam generator could cause fretting wear and fatigue failure. Structural
integrity of the steam generator in a nuclear power plant is very much dependent
upon the fretting wear characteristics of the Inconel 690 U-tube. In this study, finite
element analysis of the fretting wear on the secondary side of the steam generator
was investigated which arises from the FIV (flow induced vibration) between
U-tubes and their supports or foreign objects.

Two-dimensional and three-dimensional models using finite element method were
adopted to investigate the fretting wear problem. The purpose of two-dimensional
finite element analysis, which simulates the contact between punch vs. plate, is to
prove the methodology of application of finite element analysis to the fretting wear
problem. Normal contact pressures and wear gaps along the contact surface were
plotted under the different values of wear parameters and a number of cycles. The
two-dimensional solutions of the study are in good agreement with the previous
results by Stromberg. The results of the analyses showed the donut type of wear
along the contacting boundary, which is a special feature of fretting wear.

In three-dimensional finite element analysis, quarterly symmetric model was taken to
simulate the tubes contacting in right angle. Wear parameter of Inconel 690 in work
rate model was taken K=267 x 10" Pa’ from the experiment using a piezoelectric
actuator type of fretting wear test rig. Contact pressure distributions and wear gaps
are plotted along the contact surface in three-dimensional finite element analysis.
Three-dimensional simulation of wear volume is also done and is compared with the

experimental results.
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Fig. 1 Two Dimensional Finite Element Model
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Fig. 2 Three Dimensional Model (Full)
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Fig. 3 Three Dimensional Finite Element Model
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