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Abstract

In this study, a series of fatigue tests was conducted to evaluate fatigue strength for the root gap difference with high strength steel with
butt welded joints, A finite element analysis using effective notch stress method was also performed to compare effective notch factors
each other with butt welded specimens made by copper backing, The results of fatigue tests were classified according to the root gap
difference, Fatigue life of butt welded specimens is presented for determining the root gap of high strength steel with butt welded joints
in terms of fatigue strength, Then effective notch stress was applied to interpret fatigue strength of butt welded specimen model which
is reflected actual measured dimensions, As a result, fatigue strength of high strength steel with butt welded specimens is increased by

root gap gets longer in length,
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Fig. 1 Specimen dimension of fatigue test
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Fig. 2 Definition of dimension

Table 1 Dimension of each case
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Fig. 4 Shape of copper back plate
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Table 2 Mechanical properties and chemical composition of
ATOS70
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Fig. 3 Fabricated butt welded specimen

(a) Mechanical properties
[Unit: %)

c S/ Mn P
0.07 0.19 2.0 0.007
S Cr \% Ceq
0.002 02 0.025 0.45

ATOS70

(b) Chemical composition
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Table 3 Welding procedure
Bead Segquence

1
R
Welding Parameter
Pass A Soocd Heat Input
mpere pee
No, Volt [V] [KJ/em]
[A] [CPM]
1 220 24 291 10,9
2 280 31 285 18.3
3 280 31 223 22.3
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misalignment, angular distortion & S8, 2t case Of
M2 MA| AEHO| misalignment @ angular distortion?] =&
WHZIS Table 4 0f LIELHQICE

Table 4 Misalignment and angular distortion

Misalignment Angular distortion
[mm] [rad]
CASE—1 0132 0.00435
CASE-2 0.432 0.00268
CASE-3 0.492 0.00214
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Fig. 5 Strain gage location for static test
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Fig. 6 Static test result
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Fig. 7 Fatigue test machine
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Table 5 Fatigue test condition

Load pattern Sine wave
Frequency 4~10 Hz
Stress ratio 0.1
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Table 6 Crack initiation location
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Table 7 Boundary condition

Translations and rotations restriction (fixed = 0)

Dx Dy Dz Ry Rz
A 0 0 0 0 0 0
B - 0 - - - -
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Table 8 K; of the crack initiation position

Location Kr
Toe (0|H HIE) 2.03
CASE-
Toe (M™H HIE) 1.89
Toe (0|H HIE) 172
CASE—2
Toe (MH HIE) 158
Toe (0|H HIE) 1.68
CASE-3
Toe (M™H HIE) 1.52
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3.37+002
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Fig. 11 Analysis result of butt specimen
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