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Abstract

Generally, as the welded region of weld structures has the incomplete bead and welded deposit
which are able to behave like the surface cracks occasionally, there is a high possibility that the
fatigue fracture of the weld structures is due to the surface cracks on the welded region.

This study was done to investigate the effects of post weld heat treatment(PWHT) on the fatigue
behaviors of the surface crack of the heat affected zone (HAZ) for the multi-pass welds under the
repetitive pure bending moment.

The obtained results are summarized as follows:

1. The crack grows to the depth direction initially as the number of cycles increases, the amount

of crack length is increased for the surface direction and vice versa for the depth direction.

2. The fatigue life is increased in a order of as weld, PWHT specimens and parent.

3. As the number of cycles increases, the crack length is increased to the surface direction. The
increase of the depth length is blunted at the center of specimen thickness.

4, The fatigue crack growth of PWHT specimens to the surface direction is dependent upon the
holding time and applied stress during PWHT. In other words, the crack growth rate decreases
with the holding time and increases with the applied stress during PWHT.

5. As the crack grows, the aspect formed in the course of crack propagation approaches to semi-
circle for parent and ellipse with the largest semidiameter for PWHT (1/4hr, 15kgf/mm?)

6. At depth direction, it is difficult to apply to the Paris’ equation because of the scattered data

between the crack growth rate and the stress intensity factor range.
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Table 1. Chemical composition and mecha-
nical properties

A. Chemical composition (wt%)
]

C ] si ' Mo | P | s

0.19 | 0.06 l 0.6 | 0.012 ' 0.014

B. mechanical properties

Yield strength Tensle strength | Elongation
(kgf/mm?) (kgf/mm?) (%)
26.5 | 43.2 \ 42.4
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Table 2. Welding condition
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Current | Voltage
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cm) Jture (°C) G <P min) (mm)
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Tabel 4. Values of ¢,, m,
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Parent As weld
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Ce 2,09 x10~17 3.09 x 101 101 4.58%x10™° 5.08x 10~18 2.36x 101t

Mg 6.3 3.269 2.873 2.174 5. 46 3.25
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