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The Low Cycle Fatigue Behavior of Laser Welded Sheet Metal
for Different Materials

Seog Hwan Kim’, Dai-Soon Kwak, Woong-Chan Kim, Taek Yul Oh

ABSTRACT

In this study, low fatigue behavior of laser welded sheet metal were investigated. Before welding, the cross section of butt
joint was prepared only by fine shearing without milling process. Specimens were same sheet metal and welding condition
that using automobile manufacturing company at present. Butt joint of cold rolled sheet metal was welded by CO; laser. It is
used that welding condition such as laser welding speed was 5.5m/sec and laser output power was 5kW for 0.8mm and 1.2mm
sheet metal. The laser weldments were machined same or different thickness and same or different material. In order to
mechanical properties of around welding zone, hardness test was performed. Hardness of welding bead is about 2 times
greater than base material. We performed the low cycle fatigue tests for obtaining fatigue properties about thickness and the
weld line direction of specimen. The results of strain controlled low cycle fatigue test indicate that all specimens occur cyclic
softening, as indicated by the decrease in stress to reach a prescribed strain.
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Table 1 Chemical composition(Weight Percent)

Elements C Mn Si P S
SPCEN 0.03 0.19 | 0.029 | 0.019 | 0.006
SGCD3 | 0.002 | 0.24 | 0.02 | 0.021 | 0.006

SPFC 0.079 | 0.94 | 0.078 | 0.007 | 0.003
R50

v (1]

120

Fig. 1 Schematic diagram of test sample
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Table 2 Mechanical properties of specimens

Yield Tensile .
. Elongation
Specimen Strength | Strength [%]
0
(MPa) (MPa)
SPCEN 157.6 290.1 49
Base
Metal SGCD3 171.8 295.4 38
@l Tsprc | 3213 | 4725 33
SPCEN +
194.9 295.5 40
SPCEN
Laser*| SPCEN +
238.2 310.8 29
Weld | SGCD3
SPCEN +
327.9 487.9 23
SPFC

* Loading direction was parallel to the weld line
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Fig. 2 Variation of micro Vicker's Hardness

SPCENZ} SPCEN2.Z H S8 =A<
7 & SPCENO|A] 110, €74 H =+ 2072
913, SPCEN¥} SGCD3=Z €4 % o]ZA <
3k A3k= SPCENeA] 110, SGCD3ol A &=

H| A~
=4
75l
136 L

629

g &4 W= 2592 et =3 SPCENT}
SPFCE 874 % o]FA¢ Z<9X% SPCENe|A 110,
SPFCOlA = 1770]™ &4 W=7} 3142 FHH = o]
o]|Z _Q_JHZHO] H]EH}: 2A o gkRoh ek 2.2u)
A FgE B= @S dedol 5 &34 4
A= i% E1 & #s e

0.44%, 0.88%, 1.33%,
1.78% 2 Foll A A cycletE o
A3 Wk 045}7%301 oyttt Fatd MPE A
stell A wkE wigo] ey wep S HUF
s, WE %791 10 cycle W&ol A 7+A438)
73 &o] FRkaL, 5 ~ 20 cycleol| A ¢HA 3= hr)
Al FAEE S Bt

S rr o JH

cycle o] &= A

Fig. 3 Tensile peak stress of SPCEN+SPCEN

Fig. 4 Tensile peak stress of SPCEN+SGCD3
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Fig. 5 Tensile peak stress of SPCEN+SPFC
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Table 3 Low Cycle Fatigue properties of specimens

LCF SPCEN + | SPCEN + | SPCEN +
Properties SPCEN SGCD3 SPFC
6;0 0.31197 1.49216 0.60792

c -0.95048 -0.75364 -0.68909

U} 560.9474 590.9106 955.0514

b -0.11998 -0.11996 -0.12449
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