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A Study on the Fatigue Crack Propagation Behavior in the SB41 Welding Material

Byung-Ki Choi*, Kyeung-Cheun Jang**

ﬁl Abstract |[

SB41 material is welded automatically and is investigated some effects of the welding residual stress in the growth and

propagation of fatigue crack, so as to study the fatigue behaviour in the welding residual stress field.

The summarized results are as follows;

1) In case of the load amplitude is constant, as the stress ratio is changing to 0.1, 0.33 and 0.5 the propagation life
is constant but the growth life decreases. And than, when maximum load or minimum load is constant, as the stress
ratio increases the growth life and propagation life,

2) It was shown that the fatigue crack propagation ratio da/dN was almost constant regardless of the stress ratio change
at constant load amplitude and that the larger stress ratio, the slower was the fatigue crack propagation ratio.

3) The opening ratio U is influenced by Kusx but it isn' t only the function of Kue because data range is very large.

4) The fatigue life of the specimens on tensile compressive residual stress field was decreased and increased respectably
more than that of the base metal.

Key Words : Fatigue Behaviour(¥).2.7)5), Load Amplitude(5}270Z), Stress Ratio(-3-21]), Growth Life(*2A12:13), Propagation Life
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Table 1 Chemical Compositions of SB41 Material (wt%)

C Si Mn P S
0.13 0.25 0.60 0.019 0.010

Table 2 Mechanical Properties of SB41 Material
(Annealed at 860°C for 1hr)

Yield Stress Tensile | Young s Poisson’ s | Hardness
(MPa) Stress Modulus Rafio )
(MPa) (GPa)
297.2 393.1 1983 03 165.1
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Table 3 Welding conditions

Voltage(V) Current(A) | Speed(cmmv/min)
Fore 35 450 35
Back 30 400 35
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Fig. 1 Dimensions of SEN specimen
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Table 4 Kinds of specimen along stress ratio

mens R @ | N 4P Method
Bl 0.1 98 | 098 | 8.82
Method 1
. 23 | 4. .
B2 03 | 1323 41 | 8.82 (4P oo )
B3 05 | 1764 | 882 | 8.82
B4 02 | 196 | 392 |15.68
Method 2
B3 03 | 11.76 | 392 | 7.84 (Prue constant)
B6 05 | 784 | 392 | 3.92
B7 0.1 98 | 098 | 882
B8 03 98 | 294 | 6.86 Method 3
(Prin constant)
B9 0.5 9.8 49 | 49
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Fig. 4 a-N relations for Puin(3.92kN) constant
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Fig. 8 da/dN- 4K relations for SB41( Pmin = 3.92kN)
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