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Abstract

Welding residual stress (RS) is one of the main reasons causing the failure of austenitic stainless
steel pressure vessels. The finite element method is used to simulate the RS distribution of the
welding test plate of austenitic stainless steel after welding, which shows that the RS values are
larger than the material yield limit. The longitudinal RS is tensile stress, which is shown as the
middle is large and the ends is small along the weld direction. The transverse RS is characterized
by a large compressive stress, while the middle part is tensile stress. The value and uniformity of
RS in welds can be significantly improved by cold-stretching. The most of the RS is reliefed except
for a little in the central part of the weld.
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Table 1. Chemical compositions of S30408 austenitic stainless steel (mass fraction, %)

%< 1. S30408 BICARFEMULER T (REDH, %)

C Si Mn P S Ni Cr N Fe

0.05 0.47 1.16 0.025 0.008 8.35 17.04 0.03 Bal.

Table 2. Chemical compositions of deposited metal (mass fraction, %)

2. RERBERIOUERDI(REDH, %)

C Si Mn P S Ni Cr Mo Cu

0.04 0.71 1.47 0.029 0.008 9.7 20.8 0.02 0.11

Figure 1. The finite element model of welding test plate
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Figure 2. Welding plate size and finite element simulation path
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Figure 3. Longitudinal residual stress distribution along the path AD
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Figure 4. Longitudinal residual stress distribution along the path EF
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Figure 5. Longitudinal residual stress distribution under cold-stretching
pressures
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