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Transverse Welding Residual Stresses in Fillet Welded Joints
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In this paper, residual stresses in fillet welded joints between girders made of
hi-strength steels SM50B, SM53B and SM58Q, are experimentally studied using [
~section specimens. Specimens of three different bending restraint values (Kg)
are examined. The residual stresses in plain strain are obtained by finite element
analysis from the free displacements that are caused by cutting of the specimens
after welding.

The main results of this study are as follows.

{1) The cooling time for SM50B from 300C to 100°C generally increases when the
value of K; is high.

{2) According to FEM analysis, the value of Kz in lamination is from 1.6 to 1.9
times the value of K, in non-rotational restraint fillet joints, depending upon
the metals in the vicinity of the weld. The maximum residual stresses in the
deposit metals are larger than those in the heat effected zones.

Those maximum stresses for SM50B, SM53B and SM58Q are about 80%, 48%

and 45% of the yield strengths, respectively.
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