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Behavior of Fatigue Crack Propagation from Flaw of Welding Materials

Sam Hong Song and Do Pyou Hong

Abstract

In order to investigate the behavior of crack propagation at the part through fatigue crack,

the properties of fatigue crack propagation as well as stress intensity factor range, 4K, of
welding materials of stainless steel (STS 304) and carbon steel (SM20C) have been investigated
by the unidirectional bending stresses. The obtained results can be summarized as follows;

(1) Fatigue crack propagation velocity of surface and side was fast in the order of mild steel

zone, heat affected zone, stainless steel zone and deposited metal zone.

(2) Part through fatigue crack propagation rates, ﬂl—, ﬁ'—b—, are correlated with the stress
dN’ dN
intensity factor range, 4K, as follow;
B8 _c(aKr, S =c(aR, m=2~s.3.

(%) Crack aspect ratio, g, is correlated with side crack thickness ratio,

gzc (“?*) for £.~0.2~0.6.
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Table 1 Chemical compositions and mechanical properties

R .. Tensile| Yield
h .
Materials Chemical condition szx}r{en/gth st]lr{ength g(l)(;lnga Hv (kg/
clsi|m|p|s | nNifo |[$el|el ) g | 00| mmd
SM20C 0.20] 0.24 0.3 0.01{ 0.0 — | — {385 | 205 | 322 | 13 | 19667
sus3o4 | 0.06 0.85 1.4 o 03 0.02 8.6518.62 66.0 | 35.0 | 65.4 | 210 | 10201




REge Ze wERe g5 SRR

291

Table 2 Coated electrode and welding conditions

(2) Chemical properties and mechanical properties of coated electrode

Material ‘ Chemical composition Mechanical properties
. . Tensile strength Elongation
J
SUS308 ‘ ¢ 1 Si ' Mn P I S Ni ‘ Cr ’ (kg/mm?) (%)
0.06 0.31] 1.93 O. 03‘ 0.01] 9.87 19.85 61. 4 48.6
(b) Welding conditions
. Current Voltage Speed Diameter of coated
Welding ’ (A) V) (mm/min) | electrode(mm)
First pass ] 120 32 70~80 2.6
Manual welding
Second pass | 120 29 70~80 2.6
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Fig. 2 Shape and dimensions of specimen
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Table 3 Value of @ and G in the relation between
surface crack aspect ratio and crack depth
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