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Abstract

The objective of this paper is to investigate the effect of residual stress on fatigue crack growth
behavior. For this purpose, submerged arc welding was performed on SM50A steel plate and post
weld heat treatment (PWHT) was followed. Residual stress distribution on the weld plate was
determined by a hole drilling method and a series of AP-const. and AK-decreasing fatigue test
were performed on the three different regions, i.e. weld metal, HAZ and base metal. Following
conclusions were achieved.

1. In “as welded” specimens, tensile residual stresses were produced in the center portion of the
specimen while compressive residual stresses were produced near the edges. In PWHT
specimens, however, most of the residual stresses were disappeared.

2. The fatigue crack growth behavior in low AK region was considerably affected by the
presence of residual stress in both “as welded” and PWHT specimens.

3. Because of the relaxation of residual stresses in PWHT condition, the values of m increased
from 2.62-2.78(in the “as welded” condition) to 3.57-3.91(in the “PWHT” condition)
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Table 1 Chemical composition{weight %)

C Si Mn P S

0,14 0,41 1.32 0.16 0.05

Table 2 Mechanical properties
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Metal Yield strength Tensile strength Elongation
(Kg/mm?) (Kg/mm?) (%)
Base 33 53 29
As welded 52 55 16
PWHT 35 50 32
Table 3 Welding procedure
Welding | Welding | Weldi Welding | Weldi d | Heat inpur [romber of Pass
. elding elding elding elding elding spee eat inpu
Meterial method | position | current(A) | voltage(V) (Cm/Min) (KJ/Cm) Ist .weld an.weld
side side
SM50A S“b’:recrged Flat 500 50 18 1 1
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Table 4 Chemical composition of welding wire
(weight %)

C Si Mn
0,12 0.03 1,93
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