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Abstract

Friction stir welding (FSW) was successfully performed about 900MPa grade Twinning Induced Plastisity
(TWIP) steel. A PCBN tool with convex-type shoulder was applied. Optimal process conditions were
deduced. Microstructure and mechanical properties such as hardness, tensile strength and impact absorbed
energy were observed and evaluated, respectively. An optical microscope (OM) and a field emission scanning
electron microscope (FE-SEM) was selected for observing the grain structure.
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Table 1 Chemical composition of base metal

Mn C Al Nb Fe

15.9 0.61 2.02 0.05 bal.

Table 2 Manufacturing process of base metal

sheet
Process Condition
Casting 50t x 1I5r1)g\3tx 180L
Homogenization 13733K, 3hr
Hot Rolling 1223K, 4.6t
Cold Rolling RT, 2.0t
Annealing 1173K, 10min.

Table 3 Mechanical properties of base metal

. Yield Tensile .
Tensile Elongation
specimen strength strength %)
P (MPa) (MPa) ’
JIS Z 2201 563 872 84
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Fig. 1 Optical microstructure of base metal
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Table 4 Friction stir welding condition

Specimen size 2t x 70w x 140L
Probe dia. 4.5mm
Tool
Probe length 1.6mm
Travel speed 50~300mm/min
rotational
FSW speed 50~1100rpm
condition
Tilting 0°
Dwell time 10, 15sec.
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Fig. 7 SEM image of tensile fracture surface

Table 5 Charpy impact test result of base metal
and FSW specimen

b
ase FSW specimen
metal
Absorbed energy
1.20 1.14
(J/mm?)

Fig. 8 Appearance of failed impact test specimen
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