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Abstract : The effect of Mn and Ti contents in filler wire on the microstructure and mechanical property of weld

metal has been investigated after hybrid welding with ultra fine grained (UFG) steel. The microstructure and

distribution of alloy compositions at the top region of weld zone were quite different with those at the bottom

region after hybrid welding. The bottom region of weld zone contained higher Mn and Ti contents, and

consequently the hardness of bottom region was higher than that of top region.

With the increase of Mn and Ti

contents in filler wire, the volume percent of acicular ferrite in weld metal decreased, and the weld zone showed

higher hardness and better impact property.
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wlaiez ol o AAH A7} Besi,
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AA 8 MNP UFG-steeDZ &5 AHEH &3 9
ojofol gtttz S UEhATH FolA BH 7t
-5 HEo A B CE ZE Mn ¥ Ti &F
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2 TS 918t 10 KW fiber laser(Ytterbium
fiber laser, model : YLR 10000) ¥ MAG £#7]
(DMB00)E AF-&-3F .

Table 1 Chemical compositions of UFG steel and
welding wires.

. Chemical composition
Material - :
C Si | Mn P S Ti

UFG-steel | 0.07 | 025 | 1.95 | 0.011 | 0.002 | 0.02
A wire | 003] 04 |08 ] 0.014 | 0.014 | 0.001

B wire | 006|052 107 ]0015]| 0009 | 01

Cwire |008| 05 (13 0012| 001 | 0.15
stolHEE &3 A £HEEE 2 m/min °|RS
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Fig. 1 EPMA analysis showing the distribution of
Ti and Mn elements of weld zone after hybrid
welding with various filler wires of A, B, and C.
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Fig. 2 Microstructure of a) weld metal and b) HAZ
after hybrid welding of UFG steel.

Table 2 Mean intercept ferrite grain size in the

weld metal after hybrid weld.

Filler wire A B C

Mn content 0.85 1.07 1.35

Ferrite grain size(um) 1.08 1.34 1.78
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Fig. 3 Influence of manganese on microstructure
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Table 3 Tensile test results for welds with various
welding wires.

Wire A B C
YS (N/mm) 646.6 652.6 637.3
TS (N/mm’) 701.3 705 700.3

El (%) 14.6 14.7 171

$R% AN 4o B AT

hardness Hv

distance (mm)
(b) Hardness variation with width direction

SM-70S-2V

Hardness( Hv)
w
o
o

Defect

-12 -10 -8 -6 -4 -2 0
Distance from top of weld metal(mm)

(c) Hardness variation with vertical direction

Fig. 4 Macrostructure(a) and hardness variation
(b,c) of weld zone according to the direction

after hybrid welding.
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Fig. 5 Effect of wire on as welded on the Charpy
V-notch value.
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