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Abstract

In this paper, we investigated the characteristics of fatigue fracture on TB(Tailored
Blank) weldment by comparing the fatigue crack propagation characteristics of base
metal with those of TB welded sheet used for vehicle body panels. We also investigated
the influence of center crack on the fatigue characteristic of laser weld sheet of same
thickness. We conducted an experiment on fatigue crack propagation on the base metal
specimen of 1.2mm thickness of cold-rolled metal sheet(SPCSD) and 2.0mm thickness
of hot-rolled metal sheet(SAPH440) and 1.2+2.0mm TB specimen. We also made an
experiment on fatigue crack propagation on 2.0+2.0mm and 1.2+1.2mm thickness TB
specimen which had center crack.The characteristics of fatigue crack growth on the
base metal were different from those on 1.2+2.0mm thickness TB specimen. The fatigue
crack growth rate of the TB welded specimens is slower in low stress intensity factor
range(AK) region and faster in high AK region than that of the base metal specimens.
The slant crack angle slightly influenced the crack propagation of the TB specimen of
2.0+2.0mm thinkness.
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Table 1. Chemical composition of specimens

(wt.%)

Material C Si Mn P S

SPCSD | 0.00148 | 0.0367 | 0.106 | 0.0057 | 0.00633

SAPH440( 0.08197 | 0.0118 | 1.45 | 0.0165 | 0.00455
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Fig. 1 Geometry of specimens for fatigue
crack propagation test
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Fig. 2 Photograph of laser welding head
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Table 3. Tensile Properties of specimens

Thickness | Lieding | Tensile | g tion.
(o) Stress Stress ©6)
(MPa) (MPa)

1.2 131.83 262.63 55.2

2.0 332.48 455.48 36.7
1.2+2.0(TB) 134.38 264.31 33.2
1.2+1.2(TB) 172.82 301.05 48.8
2.0+2.0(TB) 311.06 457.47 28.2
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Table 4. C and m in Paris’s Equation
da _ C(AK) ™ of specimens

aN
Specimens C m
1.2mm Base metal 253x10-7 215
2.0mm Base metal 1.59x10-9 415
1.2+1.2mm ~
(WZ crack) 1.78x10-10 497
2.0+2.0mm -
(WZ crack) 9.01x10-10 420
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(WZ crack) 3.87x10-11 5.95
1.2+2.0mm -
(HAZ crack 1.2mm) 8.82x10-10 5.03
1.2+2.0mm

(HAZ crack 2.0mm) 3.39x10-11 7.31

2.0mm Base metal
(Slant crack, B=225°)
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5.13x10-9 3.79
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