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Basic Study on Impact Strength of Weld Zone According
to Heat Input Change Using Numerical Analysis
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Abstract : The welding of thick steel plates is an important process in the manufacture of pressure vessels,
and submerged arc welding (SAW) is mainly used as the welding method. In this study, the impact
strength according to welding conditions of SAW was confirmed through numerical analysis. Numerical
analysis was performed using the ANSYS mechanical. Thermal analysis was carried out by applying heat
input for each welding condition, and the impact strength was confirmed by applying residual stress to the
numerical analysis of the impact test. As a result of the numerical analysis, it is considered that it can be

used as basic data for analyzing the impact strength of welded steel.
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Fig. 1 Schematic of welding and impact test
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Table 1 Experimental conditions

Properties [Unit] Values
Amperage [A] 450, 600, 750
Voltage [V] 26, 33, 40
Speed [mm/min] 390, 500, 610

Table 2 Material properties
Properties [Unit] 11131::1 r\rt/;ﬁ
Density [kg/m’] 7,800 7,800
Young's modulus [GPa] 200 200
Poisson's ratio 0.29 0.3
Yield strength [MPa] 333 518
Tensile strength [MPa] 519 606
Elongation [%] 33 29.6
Thermal expansion coefficient [1/°C] | 1.2x107 | 1.2x107
Specific heat capacity [J/kg°C] 470 470
Thermal conductivity [W/m°C] 52 52
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Fig. 2 FEM mesh for numerical analysis
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Table 3 Experimental results of impact test

Case Amperage | Voltage Speeq Impact |Heat input
[A] V] [mm/min] |strength [J]| [kJ/mm)]

1 450 26 610 90 1.15

2 450 26 390 79 1.80

3 750 26 610 77 1.92

4 600 33 610 77 1.95

5 450 40 500 78 2.16
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