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The Low Cycle Fatigue behavior of Laser Welded Sheet Metal
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ABSTRACT

In this paper, we studied low cycle fatipue behavior of laser welded sheet metal that used automobile body panel
Specimens were manufactured as weld condition and sheet metal using antomobile manufacturing company at present. For

to know mechanical properties, micro Vicker's hardness test was performed of specimens. But, we can't confirm mechanical

properties of weld bead and heat affected zone because laser weld makes very narrow weld bead and heat affected zone than

other welding method. Therefore, we performed low cycle fatigue test with similar weldment, dissimilar weldment, similar

thickness and dissimilar weldment, and dissimilar thickness and dissimilar weldment for fatigue properties of thickness and

welding direction. As well, we analysis stress distribution of base metal, weld bead, and heat affected zone according to

strain load using finite element method.
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: AF 719 R (low-cyele fatigue), 2] A &3 Laser Weld), - 3 25 (welded sheet metal)
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Table 1 Chemical composition (Wt %)

Element C Mn Si F s

33 H

003 0.19 |0.0290.019 | 0.008
SPCEN(D.2) 0.003] 0 0.02910.019 | 0.00

n¥EFR

SP3114(1.2) 0.079] 0.94 [0.078]0.0070.003
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{b) Perpendicular
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{c) Cross section of similar weldment.

{d)  Crosssection of hetsrogeneous weldment.

Fig.1 Specimen for Fatigue Teat
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Table 2 Mechanical properties of specimens

Yield Tensile Elong

Speciman Strength | Strength | -ation
(MPa) (MPa) (%)
SPCEN 157.6 290.1 49
Base
SP3114 321.3 472.5 33
Metal
GAL 171.8 2954 38
SPOEN 194.9 295.5 40
+ SPCEN ) '
Laser+ | SPCEN 307 g 487.9 53
Weld [+3P3114 ) '
SPCEN 208.2 310.8 29
+GAL

* Loading direction is parallel to welded line
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Fig.2 Variation of micro Vicker's Hardness
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Fig.3 Plastic sirain(sr) - N curve for fatigue test
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Fig.4 Strain(c ) - N curve of SPCEN+SP3114
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