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Effect of Weld Width on Residual Stress Distribution of
Carbon Steel Butt Joints
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Abstract; In view of the problem that the large number of current welded structures using butt joints which the weld

width affects the residual stress distribution on the surface of the structure,combined with the finite element simulation

software ABAQUS, a plate butt model for narrow gap welding using double ellipsoidal swing heat source was established.

The residual stress distribution of butt welded joints of Q235A steel under four different weld widths was calculated by

using the thermal elastic-plastic finite element method of weld nonlinearity. The calculation results show that the residual

tensile stress of butt joints with small weld width in the weld center and heat affected zone exceeds the yield strength

level, and the large weld width will lead to adverse transverse residual tensile stress. Therefore, in the design of welded

structure, the selection of medium weld width can improve the mechanical properties of the welded structure.

Keywords : welding ; butt joint ;narrow gap welding; ABAQUS ;thermal elastic-plastic finite element method
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Mechanical properties of materials

Table 1

MRS JEARGRIE/ MPa HLATERE/ MPa SRYERTE/GPa AL
Q235A 225 450 200 0.3

JM56 430( =400) 480 210 0.3

k2 MHALF RS

Table 2 Chemical constituents of materials

e C/ % Mn/ % Si/ % S/ % P/ %
Q235A <0.220 <1.400 <0.350 <0.050 <0.045
JM56 0.060 ~0.150 1.400 ~1.850 0.800 ~1.150 <0.025 <0.035

e R

Butt joint

Figure 1
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Figure 2 Geometric dimensions of test workpiece
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Figure 3  Residual stress test points distribution
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Table 3 Model mesh Types

JREEVEIE/mm QiR ¢ T HITRA
5 44 590 37 636 C3D8RT
10 32928 26 772 C3D8RT
15 38 122 31 622 C3D8RT
20 40 278 33 465 C3D8RT
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Figure 4  Finite element model
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Figure 5 Longitudinal residual stress distribution
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Figure 6 Transverse residual stress distribution
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Figure 7 Residual stress measurement by drilling
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Figure 9 Residual stress distribution along path 2
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Figure 11  Residual stress distribution along path 4
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