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Abstract

Fatigue analysis has been performed for steam generator nozzle header and tube based on
CAE. Three dimensional model was produced using the commerical CAD program, IDEAS and
the geometry and boundary condition informations have been transformed into input format of
ABAQUS for thermal analysis, stress analysis, and fatigue analysis. Cassette nozzle, which
has a complex geometry, has been analysed by using the three dimensional model. But steam
generator tube has been analysed according to ASME procedure since it can be modelled as a
two dimensional finite element model. S-N curve for the titanium alloy of the steam generator
tube material was obtained from the material tests. From the analysis, it has been confirmed
that these parts of the steam generator cassette satisfy the lifetime of the steam generator
cassette. Three dimensional modelling strategy from the thermal analysis to fatigue analysis
should be implemented into the design of reactor major components to enhance the efficiency

of design procedure.
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Viewport: 1 ODB: fusr2/boreas/abaqus/smart/tran/titrans.odb

Viewport: 1 ODB: /usr2/boreas/abaqus/smart/t ran/titrans.odb.
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Feedwater tubesheet| Expansion joint 1 | Expansion joint 2 Header
StExA (LM
25 | ALSA T |HEFLYH (ALSH T | L 2T | ASH T | T 25Y | ALSA S
PRDBE 1 | 1,600,000 - 0 - 0 - 0 - 0
PRDBE 2 | 20,000 |6.03E+13|3.32E-10 |1.97E+08|1.01E-04 - 0 - 0
PRDBE 7 60 9.55E+12 | 6.28E-12 | 1.47E+09 |4.09E-08 | 1.29E+11|4.88E-23| 1.11E+09| 3.68E-17
PRDBE 8 60 - 0 - 0 - 0 - 0
PRDBE 9 60 - 0 1.35E+14 | 4.45E-13 - 0 - 0
PRDBE 10 60 - 0 - 0 - 0 - 0
PRDBE 25| 3,000 |6.31E+10|4.75E-08 |8.24E+08|3.64E-06|6.03E+12|7.89E-21|2.89E+09 | 1.26E-15
SRDBE 3 30 9.46E+09 | 3.17E-09 | 1.17E+08 | 2.56E-07 | 1.26E+10 | 2.52E-19 | 3.22E+06 | 7.95E-14
SRDBE 10 15 5.13E+08 | 2.92E-08 | 3.53E+05 | 4.25E-05 | 5.61E+09 | 5.21E-18| 3.08E+04 | 1.38E-09
SRDBE 16 30 2.19E+12 | 1.37E-11 |5.20E+07 |5.77E-07 | 5.75E+11 | 2.38E-23 | 3.85E+08| 1.50E-15
SRDBE 20 15 4.47E+12 | 3.36E-12 | 3.22E+09 | 4.66E-09 | 3.72E+11 |9.04E-24 | 7.73E+08 | 6.03E-18
T oA 30 7.96E+07 | 3.77E-07 | 1.03E+07 | 2.92E-06 | 1.66E+13|2.27E-20 | 1.16E+06 | 2.51E-12
AtEA T gt - - 4.57E-07 - 1.51E-04 - 5.50E-18 - 1.38E-09
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