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A Study on the Corner- Crack Propagation by Plane Bending Fatigue
in Butt Welded Joints of Steel

Young Sik Kim and Sang Moung Cho

Abstract

The behavior of corner crack propagation by unidirectional plane bending fatigue was investigated in the

butt welded joints of S541 and SM50 steel plates including an edge through-thickness notch.

The properties of fatigue crack propagation were inspected in the weld metal, heat-affected zone, and base

metal of the welded joints.

Main results obtained are as follows; .

(1) When a plate with an edge through-thickness notch is loaded by plane bending fatigue in unidirection,
the 2 variant corner cracks on the upper and lower edge of the plate are initiated and propagated respe-
ctively from the notch.

(2) In case of a specimen -containing a corner crack, it is more reasonable to estimate the crack propaga-
tion rate by area of fracture surface than by crack surface length.

(3) The rate of fatigue crack propagation becomes faster in the following order; weld metal, heat-affected
zone, and base metal.

(4) The specimen including reinforcement shape is rapidly failed throughout bond due to effect of its shape

when the repeated load exceeds a certain cycle.
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Fig. 1 Configuration and dimension of specimens.

Table 1 Chemical compositions and mechanical properties of materials.

Chemical compositions (wt%) Mechanical properties
Materials
. Y.P T.S EL
c | s | m [ P | s e lagmmnl @
SS41 0.173 0.044 0.513 0.071 0. 0169 26 43 28
KSE-4313 0.06 — 0. 45 0.012 0.08 40 49 27
SM50 0.184 0.09 1.18 0.016 0.02 34.5 51 28
AWS. EH-14 0.04 0.55 0. 166 0.014 0.011 — 54.5 29
Table 2 Welding conditions.
Welding ‘ Current (A) Voltage (V) l Speed(cm/min) l H(e]?jt /chr}lp)ut
1st 100 28 j 15.7 10.7
Shielded metal-arc 2nd ' 85 25 i 16.1 7.9
Bead 90 % | 15 9.4
Submerged-arc 470 0 | 55 12.3
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Fig. 4 Stress pattern for measurment of crack pro-
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