55

*
ARG - 9015 AL . o] 3RS

POSCO 7164974

Mechanical Properties of the Flash Butt Welded Joint of S90MPa High Strength Steel.
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Abstract

Flash butt weldability of 590MPa dual phase steel is carried out under micro metallographical examination
and macro mechanical property tests. The objective of present study is to investigate the cause that brings
on bond line fracture, and is to improve mechanical properties of the flash butt welded joint. The joint of
flash butt welding has a superior tensile property, but has bad formability due to oxide formed at bond
interface. The HAZ softening in the weld joint does not show. It was found that mechanical properties
were increased with optimizing welding parameters and making application of oil dripping and post-weld

heat treatment.
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Table 1 Chemical composition of 590DP steel examined
C Si Mn S Al Fe Ceawsg
590DP 0.1 0.15 1.6 €0.02 <0.003 0.05 Bal. 0.36
Table 2 Welding conditions for flash butt welding of 590DP steel
Int. stroke | Fin.stroke | Upset Lenth| 2™ Volt. Flash time |Upset Press.| Heat Power | Heat time
(mm) (mm) (mm) (V) (sec) (Mpa) (kW) (s)
15.0 15.0 3.0 8.9 9.0 700 - -
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Fig. 2 Schematic illustration of flash butt welding
process
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Fig. 3 Dimension of specimen for tensile test
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Fig. 4 Optical micrographs of the flash butt welded layer of 590DP steel(As welded). X indicates distance

from bond line
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Fig. 5 Hardness distribution of the flash butt
welded layer of 590DP steel(As welded)
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Table 3 Results of erichsen test for the flash butt
welded joint of 590DP steel

Erichsen Erichsen Crack
value(mm) | value(mn) path
Left 3.64 20.8 Bond line
Center 10.88 68.8 HAZ
Right 6.07 35.9 Bond line
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Fig. 7 Fractographs of the fractured surface of the
flash butt welded joint of 590DP steel after
erichsen test
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Fig. 8 EDX Analysis of oxide at flat spot in fractured
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Fig. 9 Schematic illustration of the fractured surface
of 590DP steel
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Fig. 10 Schematic illustration of the mechanism of oxide formation during flash butt welding
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Table 4 Welding conditions for flash butt welding of 590DP steel

Int. Fin. Upset 2n Flash Upset Heat Heat
stroke stroke Lenth Volt. time Press. Power time | Remarks
(mm) (mm) (mm) (V) {sec) (Mpa) (kW) (s)
#1 15.0 15.0 3.0 8.9 2.0 700 - - -
#2 15.0 15.0 3.6 6.8 15.0 700 500 9 Oil
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Fig. 11 Optical micrographs of the flash butt welded layer of 590DP steel after post-weld heat
treatment
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Fig. 12 Hardness distribution of the flash butt
welded layer of 590DP steel
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Table 5 Results of erichsen test for flash butt
welded joint of 590DP steel

Erichsen value(mm)
Left Center Right
#1 3.64 6.88 4.39
#2 13.49 9.52 11.25
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Erichsen value : 13.5mm

(b)Base metal fracture(#2)

Fig. 13 Configurations of the flash butt welded
joint of B90DP steel after erichsen test
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