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Simulation of residual stresses of dissimilar welding joint
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Welding is widely used as a joint method of large structures. The residual stress which is the inevitable
consequence of welding causes fatigue fracture or stress corrosion cracking (SCC). In this study, the
residual stresses of the dissimilar butt welding joint, which was fabricated between SUS316L and
NCF600, were simulated using the finite element method. The distributions of the residual stress of
the butt welding joint were anti-symmetry. The welded part had the large tensile residual stresses. In
the welded part, the peened surface had the large compressive residual stresses, which were measured
using synchrotron X-rays. The distribution of the residual stress by welding contrasted with that after
peening.
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Fig. 1. Specimen of SUS316L-NCF600 welding joint.
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Table 1. Conditions for welding.

Welding method TIG
Current 100~ 200 A
Voltage 9~ 11V
Welding speed 1.0~ 1.5 mm/s
Wire speed 0.77~ 1.39 g/s
Numbers of welding passes 22
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Table 2. Conditions for stress mesurement using hard

synchrotron X-rays.

Beamline BL22XU in SPring-8

Wavelength 70.26 keV

Slit dimensions 1.0x0.2 mm?

Method Constant penetrarion
depth method

X-ray penetration 30 pm

depth

Diffraction ~v-Fe, 420

Material SUS316L | YNiCr-8 | NCF600

Diffraction angle 12.566 12.636 12.711

2 0o, deg

Linear apsorption 6.612 8.826 8.826

factor u, /em

FEy20, GPa 183.3 215.3 215.3

V420 0.3060 0.3045 0.3045

Stress constant K, | —11124 —13008 | —12930

MPa/deg
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(b) Cross-section of welding SUS316L-NCF joint

Fig. 2. Analysis model of welded specimen.

- 98 -



800 — ‘
Buttweldmgjomt Co o e b
SUS316L-SUS316L | Yoy

600 - ; e g, -

g @@QD PO 033%

400 | q~p i

o] IS

(2] 3

173 @) ’

£ 200 o %

w ! i O

© ® . .

2 0o o 88xxiesxcd s o ?

g ¢ 000 11 P00

200 - sys316L ‘j | sUS316L
k__.su3316L
400 Lo TP L
-100 -50 0 50 100

Distance from welding center, mm

(a) SUS316L-SUS316L joint

800 e

Butt weldlng jomt Lo 56
SUS316L-NCF600; j @J il
600 | é o, -
o oo,
(, . 33 ¢
2 0

@ O

Residual stress o, MPa
N
(e}
o

o
{)
(& ]
<o
e
7 e
e ©
¢ ]
<3
O
OO

| 5 C :
o © b0 0 ©

200 - sys316L 1 i NCF600
' . R yNicr-3

_400 . . N ! . . N L | : L .
-100 -50 0 50 100

Distance from welding center, mm

(b) SUS316L-NCF600 joint

Fig. 3. Simulation results of residual stress distribution on surface of butt welding joint.
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Fig. 4. Peened residual stress of welding specimen.
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