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A Study on the Analysis of the Thermal Stress in Process of STS 304 TIG Welding
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Abstract

Residual stress caused in the weldments with high restraint force are often dufing welding observed in the
weldments of large size nozzles or radial tanks. The reason is that quantitative analysis about thermal

stresses during welding is lack for this weldments.

To verify FEM theory, the temperature was measured with thermocouple in a real time in this paper. Also
analysis of the thermal stress for welding condition is performed by ABAQUS program package on various

welding condition in STS butt welding.
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Fig. 1 Schematic drawing of device for measuring
temperature
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Table 2 Thermal conductivity at various temperatures

Temperature(CT)| 20 §2OO | 400 [ 600 | 800 .1000
Thermal ‘
conductivity | 16.3] 17019 | 22 27 | 31
(W/m - ©) J | |

Table 3 Thermal expansion coefficient at various
temperatures

Temperature() | 100 | 316 | 538 | 649 | 982

Coefficient of
thermal expansion | 17.3 1 17.8 | 18.4 | 18.71 20.2

(10"/¢) |
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Table 4 Properties at various temperatures

Temperature(t) | 37.78 | 148.89 | 260 [371.11]482.22 | 593.33 | 648.89
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91 71 { 56
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Fig. 2 Finite element model
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Fig. 3 Comparison on temperature distribution
between experiment value and analysis value
at welding conditions 180A, 2.5mm/s
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Fig. 4 Comparison on temperature distribution
between experiment value and analysis value
at welding conditions 200A. 2.5mm/s
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Fig. 5 Stress distribution on 4mm distance from
bead at welding condition 200A, 3.0mm/s
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Fig. 6 Stress distribution on 4mm distance from

bead at welding condition 180A, 3.0mm/s
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Fig. 7 Stress distribution on 20mm distance from
bead at welding conditions 200A. 3.0mm/s
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Fig. 8 Distribution of effective and width-direction
stress on a welding direction at welding
conditions 200A. 3.0mm/s
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Fig. 9 Distribution of effective and width-direction
stress on a welding direction at welding
conditions 180A, 3.0mm/s
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Fig. 11 Width-direction stress on welding speeds at
3mm distance from bead
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