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ABSTRACT

For three-dimensional finite element welding residual stress simulation, several methods are available. Two widely
used methods are the moving heat source model using heat flux and the temperature boundary condition model
using the temperature profile of the welded beads. However, each model has pros and cons in terms of calculation
times and difficulties in determining welding parameters. In this paper, a new method using the moving temperature
profile model is proposed to perform efficiently 3-D FE welding residual stress analysis for large structures. Comparison
with existing experimental residual stress measurement data of two-pass welding pipe and SNL(Sandia National
Laboratories) mock-up canister shows the accuracy and efficiency of the proposed method.
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q = heat flux density
O O =

Vs, V, = front, rear quadrant volume of weld

welding power

ay, a, = characteristic lengths of heat source
b, ¢ = characteristic lengths of heat source
v = travel speed of heat source

t = time

ty = reference time

T' = temperature

¢ = heat capacity

k = heat conductivity
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Fig. 1. FE welding bead temperature history and
proposed approximation method
two-pass welding pipe

of simple

Heat sourc

(@)
Path of heat source
k\
.
Y
".
,I
" -
'I
I'
4
\9
’I
I,I
r;
(b)

Fig. 2 Calculation example of

input
profile for butt weld case: (a) butt weld for

temperature

cylinder and (b) schematic of moving heat
source
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Fig. 5. Temperature distribution results of MTP
model for simple two-pass welding pipe: (a)
finite element 2D model, (b) comparison of
the experimental results and MTP model
results
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