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Sensitivity Analysis of Heat Source Parameter for Predicting Residual
Stress Induced by Electron Beam Welding
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ABSTRACT

Accurate evaluation of residual stress is important for stress corrosion cracking assessment. In this paper, electron
beam welding experiment is simulated via finite element analysis and the sensitivity of the parameters related to
the combined heat source model is investigated. Predicted residual stresses arecompared with measured residual
stresses. It is found that the welding efficiency affects the size of the tensile residual stress area and the magnitude
of maximum longitudinal residual stress. It is also found that the parameter related to the ratio of energy distributed
to the two-dimensional heat source has little effect on the size of tthe tensile residual stress area, but affects the
size of the longitudinal residual stress in the center of the weld.

Key Words : Electron beam weld (1A £7%]), Residual stress (F+7-5-2)), Finite element analysis (F-3F24:3149),
Stainless steel (Z=H|1E]2~7)

71549 p = density (kg/mm’)
¢ = specific heat (J/kg'K)
g = heat flux (W/m’)

n = efficiency of welding process .M E
@ = power ratio of 2D Gaussian heat source

O = power of electron beam (W) A7 B F RS AHEFHAEE F4 A
R, = radius of 2D Gaussian heat source (mm) & 2x(wet storage)oll A 1212 W32hE 5 ZE|Ql2| = 7
R, = larger radius of 3D Gaussain heat source (mm) OS2 A2k 48 T4 72 (canister) oA 214
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Table 1 Parameters of heat source model

Parameter Analyzed value Fixed value
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