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A Study on the Distribution of Welding Residual Stresses
in 2iCr-1Mo Steel by CO; Laser Welding,
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ABSTRACT: In recent, an application of high energy density beam welding is increasing to obtain the high quality in weldments. Laser
welding, especially, has been recognized as an useful method and its beam power has also increased according to the development of
relevant technology. However, welding method in the fields of power plant is conservative because their structures have required to
endure high temperature and pressure. So, authors conduct the numerical simulation in order to consider the possibility of laser welding
on the material of the pressure vessels (24Cr-1Mo steel). As a result of this study, we can confirm the advantages of laser welding
and obtain useful information for the experiments of weldability.
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Table 1 Laser welding condition

Type of Laser CW CO; Laser
Beam power 10 kW
Focal length 0 mm
Travel speed 2 cm/sec
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Table 2 Chemical composition of standard material (wt%)

C Si Mn P S Cr Mo
017 0.50 030 <0030 <0030 200 00
< < X X
= - ~060 - ~250 ~1.10

Table 3 Mechanical properties of standard material

Y.S(MPa) T.S(MPa) RA(%)
>315 520~690 >45
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>18
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Fig.2 Comparison of the temperature distribution
in WM and HAZ (at z=11.51m)
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Fig.3 Calculated WM and HAZ boundary
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Fig.6 Plastic strain
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Fig.7 Plastic strain at Y=1.75mm from center
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