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Abstract

The am of this study is to consider effect of weld elastic modulus on simulations of stress concentration
and fatigue life for pressure vessal. The investigations include analysis with ADINA and WINLIFE softwares
for whole body model about using condition of the boiler vessd. Vaues of weld dastic modulus were divided
by 5 geps in butt weld area of the boiler vessd body. The stress concentration of the butt weld more was increesed
in case of higher elastic modulus of weld area because of higher difference of material properties between
matrix and weld. It was concluded that the fatigue lives were decreased aong increasing stress concentration due
to high elastic modulus of weld. The matrix microstructure was estimated as pearlitic structure of a-ferrite
and pearlite. And the microstructures of welds along 5 steps of eastic modulus were estimated as bainitic
fine pearlite and martensite as increasing elastic modulus.

Key Words : Weld elastic modulus, Whole body model, Stress concentration, Fatigue life, Microstructure
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Table1l Stress simulation conditions

Conditions Location Value
Inside 200C
Temperature - .
Outside 60C
Stress Inside 20bar (2MPa)
Fix Position Vessel Leg

Table2 Materia properties of base and weld metals

Weld Metal
Properties Unit Base Meta
Case01 Case02 Case03 Case04 Case05
Elastic Modulus GPa 210 231 420 630 1,050 2,100
Poison Ratio - 0.3 0.3 0.3 0.3 0.3 0.3
Density kg/m® 7800 7800 7800 7800 7800 7800
Coe”gs;gome'ma' m/ln(’)lls"c 12 12 12 12 12 12
Heat Capacity Jg-C 0.47 0.47 0.47 0.47 0.47 0.47
Therma Conductivity Wim-K 52 52 52 52 52 52
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Table 3 Maximum stresses of weld metal conditions

Case Material condition (\'\/A::mlgs irrzz)
#01 | Elastic modulus : 231Gpa 650.9MPa
#02 | Elastic modulus : 420Gpa 689.9MPa
#03 | Elastic modulus : 630Gpa 1.011MPa
#04 | Elastic modulus : 1050Gpa 1,557MPa
#05 | Elastic modulus : 2100Gpa 2,927MPa
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Fig. 5 Stresses of sixaxis in a node presented by max-
imum stress value
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Fig. 8 Microstructures of HAZ in weld : () fine pearlite
and (b) bainite
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