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Analysis of Welding Residual Stresses and Heat Treatment
used by Finete Element Method
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Abstract

The welding residual stress has on important effect on welding deformation, fatigue fracture, buckling
strength, brittle fracture, etc. For the purpose of relaxation of welding residual stress, post welding heat
treatment is widely used. In this paper, residual stresses were calculated by two dimensional thermal
clasto-plastic analysis using finite clement method. Heat transfer anmalysis are performed by transient
analysis. Also structure analysis are carried out by of thermal-mechanical coupled amalysis. Numerical

analysis are used by ANSYS 5.7.
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Table 1 Mechanical propertics of SM400B

Temperature 50 4% 550 800 80 | 1000
Yield | Weld | 500 | 239 |9807|49.03|4452|20.42
(MBs) | Base |2042|1223| 807 498|452 .2
Mo Sou) [21084/18437/16475(11729) 99.05 | 5884
Poisson’s Ratio 03

?n?}an’l‘f%‘ 125 -
e @

(Sl ) 780

W ) 100
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Fig. 1 Dimension and mesh of butt weld

Fig. 2 Welding sequence of butt weld
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Fig. 3 Temperature distribution of butt weld
(before heat treatment)
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Fig. 4 Residual stresses distribution of butt weld
(before heat treatment)
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Fig. 5 Comparison of experiment and simulation
residual stresses (before and after heat treatment)
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Fig. 6 Heating curves assumed in the
FEM-model (butt weld)
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Fig. 7 Residual stresses distribution of butt weld
(after heat trcatment)

t} 43 Ao B 88.28%7}F Fo|E
4 4 vk ®XHAA FFEEH o]l 4
8MPadll 4] 38MPa7l ] X @t}



2003

23 dAE & AF LYo AArdE 7T 3. ¢ X8 £4 4 F &

Fig. 87 Zo] £33 o 35392 329 A
Aol EAg. 7tdsd =71 BT o AR HMAzte AHE wFoz IV
FEZYo] FA3] RasEz FFYLS BHO gAB Agede HAHP} A2 BAX
2 Yold Fytof gl dARAL 2= A% X SM400BZ o] Tyl £Fo] AL A
F AYad $YdEE 34 W8A g3 B3 2},

249 cyol &A@,
3.1 Ketype 2ei7] $3% 314
Fig 9% Kyped) 27l $3%9 59 o

©
g | 298¢ Yehd Aol
2| — Fig. 109] K-type €3 ®l=3 o] & el
= th AA 39 £AE A9 A0S &AT H
= o ofeHQ AS1%-E A847tA £ L &1 thA
e A9~ Resioual stress ater wecing f9o) ASSHE ASTAHA §HE HI ojAdY
AS8%5-E| A9071A] A2 §3E AT
88
“‘ Residual stress at T=600 °C
C k-!R_as-{cElEess_afapo;t: hez?tre;lme;t-]
Strain
Fig. 8 Residual stresses reduce mechanism
1232 .
2385 9935
t . : .
|: Fig. 10 Welding sequence of K-type model

= S— ] |
08,338 -143. 487 76.7%4 118,004 140,045
~331.%02 ~$4.03% a1 T 216

Fig. 11 Residual stresses distribution of K-type

Fig. 9 Dimension and mesh of K-type model
model (before heat treatment)
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Fig. 12 Residual stresses distribution of K-type
model (after heat treatment)
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Fig. 13 Dimension and mesh of V-type model
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Fig. 14 Welding sequence of V-type model

Fig. 15 Residual stresses distribution of V-type
model (before heat treatment)

Fig. 16 Residual stresses distribution of V-type
model (after heat treatment)
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