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A Study on the Stress Distribution of Steel Water Pipes(II)
- Characteristics of Stress Distribution by External Forces and PWHT -
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Abstract

One of the major characteristics that affects the life of welded steel water pipes is the stress
distribution caused by welding and external forces. Some studies have been carried out on the residual
stress of steel water pipes. But the results on the stress distributions by welding and complex external
forces are rare, because real water pipes operate under the ground and many kinds of external forces
act simultaneously on the joints. To understand the complex stress distributions of welded joints,
therefore predictions by numerical or analytic methods are required.

In this study, temperature and stress distributions in steel water pipes produced by welding are

predicted by a three-dimensional finite element method(FEM).

Based on these results, stress

distributions by welding and complex external forces are evaluated by adopting the same numerical
method. The influence of some post weld heat treatments on residual stress distributions is also

investigated.
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Table 1 Chemical composition of SS400(wt%)

C Si Mn P S
SS400 | 0.15 0.25 0.58 | 0.012 | 0.01

Table 2 Mechanical properties of SS400

Tensile strength | Yield strength
N/mm* N/mm”*
SS400 402 300 18

% Elongation
(in 50mm.)
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0°C considering external force
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