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Evaluation of Influence on the Fatigue Strength of Residual Stresses at the
Welded Toe of Welded Structure

Yong-Hoon Cha*, Ha-Sig Kim**, Iil-Soo Kim***, Back-Sub Sung***

{ Abstract %

This study is to investigate the influence of weld residual stresses on the fatigue crack growth behaviors in pressure ves-
sel reinforcement. In order to perform this study, the automatically welded specimens are prepared. The material is ASTM
AS516 grade 60 steel used in pressure vessel mainly.

For pad-cn-plate of skip welding, continuous welding and PWHT specimen, fatigue crack initiation is generally initiat-
ed at weld starting and end toe zene, and ruptured at weld starting toe zone. Fatigue life of pad-on-plate continuous spect-
men is increased more than that of pad-on-plate skip fillet welding specimen about 85% under low load, about 20% under
high load, and decreased than that of two-pad continuous welding specimen about 85%. In da/dN- AKX curve under low
load, pad-on-plate skip fillet welding specimen showed retardation on the initial crack, and the fatigue crack growth rate at
the low region of AK greater specimen E(3.8 X 10*mm/cycle). And the fatigue life of welding specimen was smaller than
that of PWHT specimen.
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Table 1 Chemical compositions of base metal
(wt. %)

C | S {Ma| P | § [Cr|Mo| N [Cu]| V

0.18 [0.24 | 0.67 | 0.02 (0.008| 0.02 | 0.002] 0.03 [0.012 | 0.008

Table 2 Mechanical properties of base metal

Yietd Strength | Tensile Strength | Elongation | Young's Modulus
(MPa) {MPa) (%) {GPa)

220.65 420.51 46.13 203.39

Fig. 2 One pad continuous fillet welded specimen
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Table 3 Chemical compositions of welding electrode

fwt. %)
C Si Mn P S
0.05 053 1.43 0.015 0.012
Table 4 Welding condition
Welding | Cureent | Voltage Speec? Number Gas
method {A) (v} | (mm/min) flow(l)
Co, 150 20 36 1 20
210
103
33 2 35
. ¢ . 3
Swingee 4 4 464 4 b 3
EEIZIXR:
¢4 466 ¢
{UNIT : mm)

Fig. 3 Skip welded specimen for measuring residual stress
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Fig, 4 Continuous welded specimen for measuring residual stress

Photo. 1 Fatigue testing machine
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Fig. 5 Distribution of residual stress in skip fillet welding
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Fig. 6 Distribution of residual stress in skip and continuous
fillet welding
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Fig. 7 a-N curves in skip and continuous fillet welded speci-
men (as-weld)
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Fig. 8 a-N curves in skip and continuous fillet welded speci-
men (PWHT)
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Fig. 10 da/dN- 4 K relations of skip and continuous fillet
welding specimen(as-weld)
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Fig. 11 da/dN- 4 K relations of skip and continuous fillet
welding specimen(PWHT)
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