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Abstract

The effects of welding speed were investigated on penetration characteristics, defects and mechanical
properties including formability test in Nd:YAG laser welded 1000MPa grade DP steels. A shielding gas
was not used and bead-on-plate welding was performed with various welding speeds at 3.5kW laser power.
Defects of surface and inner beads were not observed in all welding speeds. As the welding speed
increased, the weld cross-section varied from the trapezoid having wider bottom bead, through X type,
finally to V type in partial penetration range of welding speeds. The characteristic of hardness distribution
was also investigated. The center of HAZ had maximum hardness, followed by a slight decrease of
hardness as approaching to FZ. Significant softening occurred at the HAZ near BM. Regardless of the
welding speed, the weld showed approximately the same hardness distribution. In the perpendicular tensile
test with respect to the weld direction, all specimens were fractured at the softening zone. In the parallel
tensile test to the weld direction, the first crack occurred at weld center and then propagated into the
weld. Good formability over 80% was taken for all welding conditions.
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Table 1 Chemical compositions of material(wt%)

Materials C Mn Si Ti p S Fe

DP 1000 | 011 | 319 | 017 | 001 - - Bal.
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Fig. 1 Appearance of bead with welding speed:
(a)1.5m/min, (b)2.4m/min, (¢)3.6m/min,
(d)5.4m/min

Fig. 2 Representative cross-sections of bead with

welding speed:
(a)1.5m/min, (5)1.8m/min, (c)2.1m/min,
(d)2.4m/min, (€)3.0m/min, (f)3.6m/min,

(g)45m/min, (h)5.4m/min
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Fig. 6 Properties of the perpendicular tensile test with
welding speed

Fig. 5 OM, SEM microstructures from center of FZ to

base metal: (a)Center of FZ, (b)HAZ‘ I, (0)HAZ Fig. 7 Appearance of fractured specimens after
I, (HAZ I, (e)HAZ IV(Softening zone), perpendicular tensile  direction:  (a)1.5m/min,
(f)Base metal (b)2.4m/min, (¢)3.6m/min
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Fig. 8 Cross—sections of specimen after perpendicular tensile
test: (a)1.5m/min, (b)3.6m/min
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Fig. 10 Appearance of fractured specimens after parallel

tensile direction: (a)l.5my/min, (b)2.4m/min,
(¢)3.6m/min
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Fig. 11 Results of the forming height with welding speed

Fracture

Raw material Type A i) Type B

Fig. 12 Appearance of specimen after Erichsen test and
classification by fracture type: (a)Base metal,
(h)15my/min, (c)3.6m/min  (d),(e),(f)Schematic
of fracture type

191



74 ARG - Ao - AT - AEE
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