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A Study on the Fatigue Fracture Behavior of Weld Toe Notch in
Structure Steel

A SE(ZANY 2AZER), Y FA(ZAY FUALY), > £3(Z2NAY ggY)
Y.H. Cha(Chosun Univ.), HS. Kim (Chosun Jr. Coll), S.H. Noh(Chosun Univ.)

ABSTRACT :

1. The crack is inifiated at a toe notch and reptured for the skip and continuous welding.

2. Fatigue life of continuous welding is greater than that of skip welding and fatigue life of 2Pad
continuous welding appears 1.7 times more than that of pad continuous welding.

3. For the skip and continuous welding, fatigue than that of welding materials appears shorter than
that of welding materials because of the effect of plastic strain and compressive residual
stresses at the crack tip, which are generated by the over loading.

4. Inter-relationship between da/dN-A4K and delayed phenomenon increases linearly at the state
growth area of heat effect section for the skip and continuous welding.
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Table 2.1 Chemical compositions of A516

grade 60 steel (Wt %)

TC|Si{Mn|{P|S |Cr|MolNi|Cul v
0.0910.24 § 0.67 ] 0.02 10.008} 0.02 |0.002| 0.03 {0.01210.008

Table 2.2 Mechanical properties of A516
grade 60 steel

Stress at 0.2% | Tensile Strength
Yield (kg/mm®)|  (kg/mm?)

13.78 42.88

Metal Elogation(%6)

Base 46.13
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Fig 2.1 Pad-on-plate specimen(continuous
welding)
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Fig 2.2 2Pad-on-plate specimen{(continuous

welding)
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Table 2.3 Chemical compositions of Welding
Electrode (Wt%)

C Si
0.05

Mn P S
143

0.53 0.015 0.012

Table 2.4 Welding procedures

Welding| Welding Welding Welding
Method | Current(A) | Voltage(V) | (cm/min)
Co2
i 250 30 30
2584
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Fig 3.1 Experimental a-N curves
20
eeese : Pcd Skip Welding
'é* 00000 : Pod Skip welding (PWHT)
E 154
a
= -
s §
8
8 104 F 3
x e
: R
© ° [+ -
-~ 5+ ° oL,
c} o O e* 0
= o o ® g
L] G
~
0 —_————TT . —— £
3 4 s 4 7 a9 H 3 4 £
10° e
z
3
Nurnber of Cycles N E
Fig 3.2 Experimental a-N curves (PWHT) g
£
20 5
E
aasas @ Pod Continuous Welding A
’E saasa : Paod Continuous Welding (PWHT) <
E 154 A
Kl S
4 £
-l 2A
] £
8 104 £2
= 51
g 28
Jm AA A‘
[5] . a s
:‘E 5— o AA 4 ‘
= o & ‘L a
- -
] -——— T T T 7T T —T —1
3 4 s T & ¢ T 3 4
10"*

Number of Cycles N

Fig 3.3 Experimental a-N curves (PWHT)
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Stress intensity factor range, 4K (Kg/mm®®)

Fig 34 da/dN-4K relations of Weld Metal
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Fig 35 da/dN- 4K relations of Weld Metal
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