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A Study on the Thermal-elastic-plastic Analysis of
Stresses and Strains for Butt Weld of Plates
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Abstract

Thermal-elastic-plastic analysis with aid of the finite element method and of the plastic
strain increment theory was applied to the butt weld of plates, and the transient stresses
distributions during welding were calculated, considering the effects of change in mech-
anical properties with temperature, such as modulus of elasticity, yield stress and coef-
ficient of thermal expansion. X

The resulting residual stresses distributions were obtained from the transient stresses
distributions, setting the time infinite or sufficiently long.

We also carried out the experiments of measuring residual stresses for the butt welds -
of plates with hole-drilling method and compared the measured residual stresses with
calculated values, which were proved to coincide fairly we}l with experimental results.
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Table [. Materials Properties and Welding Parameters

Item Symbol Unit Value
Thermal Conductivity A cal/cm®Csec 0.1
Specific Weight 7 g/cm? 7.8
Specific Heat c cal/g°C 0.15
Coefficient of Heat Transfer of cal/cm?°Csec 0.001
Welding Speed v cm/sec 0.9
Intensity of Heat Source Q cal/sec 1, 500
Concentration factor of Heat Source k 1/cm? 2
Length of Welded Piece H, cm 30
Width of Welded Piece H, cm 20
Thickness of Welded Piece 8 cm 0.5
Situation of Welding Bead S; cm 10
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Fig. 2. Variation of materials properties with
temperature.
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Fig. 3. Dimensions of welded piece and division
in finite elements.
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