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Fatigue Crack Behavior of Triple Piece Spot by Crack Tip Opening Angle of
Welded Specimen

Sam Hong Song*, Dong Ho Joo**, and Yun Jin Yang**

ABSTRACT

In this study, internal fatigue crack initiation and propagation behavior were investigated by triple piece spot welded

specimen. To estimate fatigue life of the specimen varied with shape and thickness, Crack tip opening angle(CTOA)

correlated with stress intensity factor was used as the stiffness parameter. The relation between fatigue life and CTOA

can be arranged by the quantitative equation for each specimen by experiment. In addition, the variation of stress
distribution was solved and the effect on fatigue crack behavior was examined by finite element method(FEM).
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AP = Applied load range

Ny = Fatigue life

& = Crack tip opening angle(CTOA)
XY, a,f = Correction constant
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Table 1 Chemical composition of SPCC (wt%)

C Mn P S
0.025 0.14 0.012 0.011
Table 2 Mechanical properties of SPCC
Yield Strength | Tensile Strength Elongation
(MPa) (MPa) (%)
221.5 331.2 45
Table 3 Welding conditions
Welding force Welding current | Current cycle
(kN) (kA) (cycle)
3.433 11.88 10
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Fig. 1 Geometry of type A specimens
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Fig. 2 Geometry of type B specimens
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Table 4 The results of tensile tests (Type A) unit : mm

Specimen
0.5 0.8 1.0
Load
Failure 5.631 5042 | 5.062
strength (kN) ’ ’ ’

Table 5 The results of tensile tests (Type B) unit : mm

ecimen
0.5 0.8 1.0
Load
Failure 6.014 5.994 5.876
strength (kN) ’ ’ ’
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Fig. 3 Microstructure of welded join
( t=0.5mm, The thickness of middle plate)
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Table 6 The results of fatigue tests

Style
Type A Type B
Limit 051] 0.8 1.0 05 | 08 1.0
Fatigue
limit(kN) 1.0 { 0.961 | 0.892 | 1.373 [ 1.520 | 1.589
T
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Applied load range , AP(kN)

10* 10° 10°
Number of cycles to failure , N (cycle)
Fig. 5 The result of the fatigue test for each
specimen(type A, type B)
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Table 8 Number of elements and nodes for each type

Factor| Total number of Total number of
Type elements nodes
Type A 984 1916
Type B 1044 2056
Stress

concentration

Type B (P=981MPa , t = 0.5mm)

Fig. 12 Stress distribution of each specimen
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