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Abstract

In this study, the effect of the welding current on the hardness characteristics and microstructure in the
resistance spot welding of 1GPa grade cold-rolled DP steel was investigated, Also, correlation between the
hardness and microstructure was discussed. In spite of the change in the welding current, the hardness
distributions near weld was similar. the hardness in the HAZ and the fusion zone was higher than that of
the base metal and the hardness in the fusion zone was variated with the location. Especially, the hardness
of HAZ adjacent to the base metal showed maximum value, and softening zone in the base metal adjacent
to HAZ was found. With the increasing of welding current, there were no difference in maximum hardness
and average hardness in the fusion zone were, but the hardness of the softening zone reduced. The
difference in the hardness in each location of weld due to grain size of prior austenite. The softening of
the base metal occurred by tempering of the martensite.

Key Words : DP steel, Electric resistance spot welding, Welding current, Hardness, Microstructure,
Softening
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Table 1 Chemical composition and mechanical
properties of the investigated base metal

Wt.% UTS | YS | EL
C Si Mn P S (MPa) (MPa) (%)

0.07 | 0.5 | 2.3 | 0.01 |0.003| 1007 | 627 20

Table 2 Welding conditions and electrode dimension
(Single phase AC, 60Hz)(ISO 18278-2)

Welding parameters Conditions
Weld force(kN) 4

Weld time(cycle) 17

Hold time(cycle) 17
Squeeze time(cycle) 40
Weld current(kA) 5.2~9.0
Water fiow rate(#¢/min) 4
Electrode lg TTSI;L 'agfnyr’n

REEE - TREEAAES SB304% 208, 20124 44

Fusion zone (Nugget)

Fig. 1 Schematic illustration for measurement
method of hardness test. (AWS D8.9-97)'"
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Fig. 2 Cross-sections of spot welded as a function
of welding current. (a) 5.4 (kKA), (b) 6.6 (kA),
(¢) 7.4 (kA), (d) 8.2 (kA), (e) 8.8 (kA)
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Fig. 3 Typical hardness distribution of spot welds
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Fig. 6 Optical (a) and SEM mlcrographs (b~d) of spot welds.
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Fig. 9 Optical (a) and SEM micrographs (b~d) in
fusion zone of spot welds. (b) X (382.9 =
5.3 Hv.), (¢) Y (376.8 £ 4.8 Hv.), (d) Z
(394.3 + 6.8 Hv.) [Welding current : 7.4 (kA)]
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