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Numerical Analysis on The Distribution of Welding Residual
Stresses n 2.25Cr-1Mo Steel Welds by Welding Heat Sources
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Abstract
The continuous studies for the material properties of Cr-Mo steel being used for

the high pressure vessel at medium high temperature condition in electric power
generation facilities are being conducted, because of the excellent thermal, pressure
and corrosion resistance. But the only verified welding processes have been applied
mainly so far, due to the specific reasons in electric power industries. But when it
comes to the development of various welding heat sources and their application for



the high quality welds and the productivity, the various researches have been being

conducted recently in developed countries. And, in this study, in order to verify the

application possibility of the laser welding process to the 2.25Cr-1Mo steel, it is

intended to compare with and inquire into the characteristics of residual stresses

distribution in welds by arc and laser welding using the finite element method. As

the result of numerical analysis, the fact that the laser welding process has a benefit

in respect to the residual stress distribution has been found out, and the application

possibility of the laser welding process to the 2.25Cr-1Mo steel has been found out

as well in respect to the mechanical characteristics in welds
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Fig.1 Temperature dependency
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Table 1 Laser welding condition

Type of Laser

CW CO; Laser

Beam power

10 kW

Focal depth

0 mm

Travel speed

2 cm/sec

ol gatel §HTel FUH AL

RIS

ot
tlo
X
r)«
o
o
22
o
)
o
Ll
do
ol



FA

fi%e)

K. W. Carlson”dl] 2]

(4)

(kJ/cm)

#4994

=
!
il
A
S~
Go=
L
o)
T W
5 Ar
B X
T de
AN

Table 29} Table 39

-
1

=744

=y
0SS

—_—

0

Table 2 Chemical composition of standard material (wt%)

Mo

Cr

Mn

Si

2.00~250 0.90~1.10

<050 030~0.60 <0.030 =<0.030

<0.17

Table 3 Mechanical properties of standard material

RA(%)

T.S(MPa) Elong. (%)

520~690

Y.S(MPa)

>45

>18

>315
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Fig.3 Temperature distribution in W.M and HAZ (at z=11.5mm, SAW)
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