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Abstract

High Mn steel has been developed for automotive applications since the steel has an excellent combination
of strength and ductility. However, from the viewpoint of welding, high Mn steel has a few problems
related to its chemical composition. This paper describes characteristics of dissimilar CO, laser welding for
expanding application of high Mn steel. From this work it was cleared that dissimilar laser welded joint
between high Mn steel and carbon steel had poor formability due to the formation of martensite within
weld metal. In order to improve ductility of welded joint, the method of controlling the dilution ratio of

high Mn steel was suggested.
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Fig. 1 Optical micrograph of hot-rolled 980TW ]ji i]"}"*q' M ]‘jj = 473 20mm, =
steel examined Fe&Es 50mm/min. &2 s3Ik

Table 1 Chemical composition of steels examined

C Si Mn etc. Fe

980TW | 0.60 - 18.0 1.5A1 Bal.

440C 0.16 | 0.03 0.8 | Al, Nb, V Bal.

780TR | 0.14 1.5 1.9 | Al Nb, Sb| Bal.
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Table 3 Chemical composition of Y309L filler wire

C Cr Ni Mn Si Fe

Y309L | 0.03 | 24.0 | 13.0 1.5 0.5 Bal.
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Table 2 Welding conditions of dissimilar CO2 laser welding for 980TW steel

Laser power Welding speed Filler wire Joint gap Pre-heat Post-heat
(kW) (m/min.) (m/min.) (mm) (C) (C)
980TW/440C 11.0 5 - 0.15 - -
980TW/780TR 11.0 5 3 0.15 700 1,050
KEpaTE - At 5£28% 39, 20104 67 265
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Fig. 8 Hardness distribution of laser welded 440C/

980TW joint
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Fig. 5 Cross section of laser welded 980TW/780TR
joint using Y309L filler wire after erichsen
test
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Fig. 6 Hardness distribution of laser welded 980TW/
780TR joint using Y309L filler wire

Fig. 4 EPMA results of the weld metal of laser welded 980TW/780TR joint using Y309L filler wire
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Fig. 7 Schaeffler diagram for dissimilar laser welded
joint of 980TW/normal steel
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Fig. 8 Schematic of calculating dilution ratio in
weld metal for laser welded 980TW/780TR
joint using Y309L filler wire
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Fig. 9 Methods of controlling weld metal micro—
structure for laser welded 980TW/780TR
joint using Y309L filler wire
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Table 4 Welding conditions of dissimilar COz laser welding for 980TW/780TR

Laser power Welding speed Filler wire Joint gap Pre-heat Post-heat Remark
(kW) (m/min.) (m/min.) (mm) () (C) (Focusing)
11.0 5 3 0.15 700 1,050 0.3mm(980TW)

Fig. 10 Cross section and exterior view after erichsen test of laser welded 980TW/780TR joint using

Y309L filler wire
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