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A Study on Fatigue Strength Characteristics of Weld
Joint using Metal Type Flux Cored Wire

S.W. Kang®, D.J. Shin*™ and H.S. Kim**
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Cyclic Softening(¥H&-A3}), Cyclic Hardening(¥+%-73}), Stress-Strain Function
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Abstract

FCAW has wide application in ship fabrication, maintenance and field erection. It has many ad-
vantages over SMAW, SAW and GMAW process. In many applications, the FCAW provides high-
quality weld metal. This method can reduce weld defects especially porosity and spatter. But the
fatigue characteristics of those deposited metal have been rarely investigated.

The purpose of this study is to investigate the cyclic stress-strain behavior and fatigue life of
the deposited metal welded by the meta! type flux cored wire. Completely reversed fatigue tests
by the constant strain control were carried out on the rounded smooth specimen with deposited
metal using the metal type flux cored wire. As the results of this study for the deposited metal
welded by the metal type flux cored wire, the hardening or softening characteristics under cyclic
load were investigated and cyclic stress-strain curve, strain-fatigue life curve, stress-strain funct-
ion and fatigue life relation which are useful to estimate the fatigue life under the stress conce-
ntration condition were obtained.
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T Dl:fm ;tif; No. of Voltage Current Speed Heat Input fﬁ, (v): rg:ti
ype )
(mmm) pass V) ) (em/min) | (KJ/cm) (1/min)
Rounded M—16 160 59 33 330 270 24 20
Smooth
Specimen | M~12 120 55 31 285 270 20 20
Plate Notch 120 4 31 290 225 24 20
Specimen
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Table 2. Chemical compositions and mechanical properties of the weld metal
Electrode Chemical compositions (%) Mechanical properties
. Y. P T.S E. L
AWS E70T—1 ¢ Si Mn P 5 (Kg/mm®) (%)
0.05 0.75 1.56 0.014 0.011 55 | 6l 27
unlt : mm

weld metal

Rounded smooth specimen
weid metal notch

]le 40
: : : <
/ R=1 /R 0.25
U-notch V-notch
280

Notched plate specimen

Fig. 1 Dimension and configuration of rounded smooth
and notched plate specimen
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Photo. 1 Microstrucrure of deposited metal for M—12 and M—16
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Fig. 3 Comparison of hysteresis loops for M—16
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Photo. 2 Macro appearance of smooth specimen after
fatigue test (welded by M—16)
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Fig. 5 Characteristic of hysteresis loops by cyclic hardening for M—16
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Fig. 6 Characteristic of hysteresis loops by cyclic hardening for M—12
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Fig. 7 Characteristic of hysteresis loops by cyclic softening for M—16
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Fig. 10 Schematic view of the hysteresis loop
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Table 3. Fatigue test results for smooth specimens by completely reversed strain control

Age Ae. Ag, Ac N:
0.040 0.0048 0.0352 99.80 110
0.014 0.0039 0.0101 81.87 850
M—16 0.010 0.0034 0.0066 72.24 3,100
0.006 0.0031 0.0029 64.50 13500
0.003 0.0024 0.0006 54.70 170,000
0.024 0.0047 0.0193 98.60 260
0.018 0.0045 0.0135 94.22 587
0.012 0.0042 0.0078 88.10 1,150
M-12 0.008 0.0036 0.0044 75.63 4,100
0.006 0.0035 0.0025 73.50 10,500
0.004 0.0031 0.0009 65.10 42,000
107 a=—0.08%, b=-0559 °]t},

3€=0.00763-N, ° ™%, 0 470.y, 0
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Fig. 11 A¢—N; curve by completely reversed strain
controlled fatigue test
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