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A study on surface fatigue crack behavior of SS400 weldment
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Abstract

In order to investigate characteristics of surface fatigue crack propagation from a pit shaped

surface defect which frequently exists around welded joints, SS400 steel with thickness of 12mm,

which has been generally used for structure members, was welded with submerged-arc butt

type and machined for both surface. An initial surface defect of pit shape with the aspect ratio of 2

was made on the specimen. The initial defect was located at 5 different zones over the weldment
. weld metal zone, boundary between weld metal and HAZ, HAZ, boundary between HAZ and
base metal. Characteristics of surface fatigue crack propagation from the defect on each region

under the same loading condition were investigated and compared.
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Table 1. Chemical compositions of SS400(Wt. %)

Material C Si Mn P S

SS400 | 0.15 0.26 0.61 0.13 | 0.17

Table 2. Mechanical properties of SS400

. G, o, Elongation
Material (MPa) (MPa) (%)
SS400 361 481.7 24

Table 3. Chemical compositions of electrode EM12
(Wt %)
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Table 4. Welding conditions.

Electrode Dia.
(mm)
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Speed
(cm/min)
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Photo 1. Variation of surface crack shape obtained
by beach mark method

Fig. 1 Configuration of specimen
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Material C Si Mn P S

EM12 0.12 | 0.05 | 1.25 | 0.03 | 0.035
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Fig. 2 Change of aspect ratio of surface crack for
cyclic tensile load
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Fig. 3 Relationship between fatigue life by number
of cycles vs. each zone
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Fig. 4 Ratio of fatigue life in welding zone
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Fig. 5 Fatigue crack length and crack depth vs.
number of cycles
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Fig. 6 Crack growth rate of depth and surface vs.
stress intensity factor range (A K)
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