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ABSTRACT

This thesis presents a fatigue analysis, using a stress approach, of the welded
membrane panel wall at the furnace corner in the Mae Moh Thermal Power Plant. Methology
included stress analysis by the finite clement method and fatigue analysis using data from high—
temperature strain gages. The results of this research clearly showed that the high von Mises
stress between 297 and 447 MPa, at 400 Celcius, occurred at the fillet weld of the waterwall tube,
the fillet weld toe and the inner surface near the fin area. The stress concentration factor of 3.13
was the most influential factor affecting endurance strength. The results were plotted on a
Goodman diagram and showed that the safety factor was 1.14. Thus the results indicated that the
waterwall tube had a high risk to damage. Analysis of an improved model was conducted by the
finite element method in order to determine a lower stress for this problem. The model analysis
showed that a 20 percent thicker tube can decrease the von Mises stress at the fillet weld toe by
35 percent. Similarly, increasing the fillet weld radius 2 times canrdecrease the von Mises stress
at the fillet weld toe by 40 percent. Recalculating the stress concentration factor and plotting the
data on the Goodman diagram produced a theoritical safety factor of 1.50 and 1.70, respectively.
'The improved model can be used to determine the appropriate shape of waterwall tube inside the

boiler to reach the lower stress and the higher safety factor level in the real practical application.



