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Analysis of Two-Dimensional Fretting Wear Using Substructure Method
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Abstract

Fretting, which is a special type of wear, is defined as small amplitude tangential oscillation along
the contacting interface between two materials. In nuclear power plants, fretting wear caused by flow
induced vibration (FIV) can make a serious problem in a U-tube bundle in steam generator. In this
study, substructure method is developed and is verified the feasibility for the finite element model of
fretting wear problems. This method is applied to the two-dimensional finite element analyses, which
simulate the contact behavior of actual tube to support. For these examples, computing time can be
reduced up to 1/5 in comparisons with conventional finite element analyses.
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Table 1 Parameters for cylinder-to-plate problem

Normal load (N/mm)| Displacement (um)
Case 1 120 2.5
Case 2 120 10

Normal load (P)

P Step 1
Taugential displaccment (5)
5 SlTp 2
: tep 3 Step 5
-3 sup e

Fig. 1 Cylinder-to-plate contact model
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(b) substructure model
Fig. 2 Comparisons of finite element model
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Table 2 Parameters for tube-to-support model

Normal load (V/mm)| Displacement (pm)

Case 1 30 10
Case 2 30 20
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Fig. 11 Comparisons of relative slips from ZAW
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Fig. 12 Fretting wear map for tube-to-support
model
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