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The Fatigue Behavior of Laser Welded Sheet Metal

Taek-Yul Oh", Yun-Ki Kwon”,
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Abstract
For the Tailor Welded Blank sheet used

for automobile body panel, the characteristics

of fatigue strength and crack propagation
behavior were studied. The thickness of
specimen  was machined to be same

and different (0.9mm+2.0mm).
As a base test, mechanical properties around
The

significant
but
hardness around welding is 2.3 times
than The
strength was the highest when the loading

(0.9mm+0.9mm)

zone were examined. results
that

in

welding

indicated there were no
properties,
bead

material.

decreases mechanical

greater base fatigue
direction was parallel to the welding direction,
which was about 85% of tensile strength of
base material. It was decreased by 8.5% when
the thickness of specimen and base material
was different, and it is increased by 25% when
pre-strain was applied. The crack propagation
rate was noticeably decreased around welning
it passed by

line and rapidly increased as

welding line. Reviewing the shape of the crack

propagation, crack width around welding line
was wide around the welding zone due to
retardation of crack growth, but it became

narrow passing welding line due to decreased

toughness.
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Fatigue Behavior(3] 271 %), Laser Weld(&|©] %] &%), Tailored Blank weld(8]ldaiz =2
B 84), Pre-strain(4 1 &), Strain Constrain(® & &
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Table 2 Mechanical Properties of Specimens

Yield
Stress
(MPa)

215.7

Tensile
Strength
(MPa)

339.3

T
| Elongation

Specimen (%)

Non-
Weld

Laser
Weld
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261.3 374.2
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(a) 0.9mm + 0.9mm
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(b) 09mm + 2.0mm

Fig. 1 Dimension of Specimens for fatigue

strength test
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¢, Fig. 2 Dimension of specimen

for fatigue crack

propagation test
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Table 3 Welding Condition

Speed | Thickness

(m/min) (mm)
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Fig. 3 Micro Vicker's Hardness
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Fig. 4 Fatigue test results of laser weld
(0.9+0.9, 0.9+2.0 thickness,
longitudinal direction)
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Fig. 5 Fatigue test results of laser weld
(0.9+0.9 thickness, transverse,
longitudinal direction)
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Fig. 6 Fractured specimens by fatigue test
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Fig. 9 Fatigue crack propagation
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