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Abstract

Nowadays, car manufacturers tried to improve automotive fuel efficiency, and applied many high strength
steels such as AHSS or UHSS to car bodies. Therefore, the number of steel combinations for the resistance
spot welding are dramatically increased and the need for weldability evaluation of these combinations are
also required. In this study, we suggest the lobe curve using FEM simulations for DP780 steel with 1.0t,
1.4t. The lobe curves which could expressed weldablity and optimal welding condition were obtained
according to 6 steel combinations. There were two combinations for same steel sheet which were DP780
1.0t, DP780 1.4t. Dissimilar steel sheet combination with different thickness was 1.0t and 1.4t of DP780.
Different steel combinations were DP780 1.0t and SPRC440 1.0t, and DP780 1.0t and DP590 1.0t. Finally
dissimilar combinations was and DP780 1.0t and DP590 1.4t. The trend of low boundary and high boundary
variation of lobe curve were analyzed with a viewpoint of the contact resistance and the heat input.

Key Words : Resistance spot welding, Advanced high strength steel, Weld lobe curve, Nugget formation,
Tensile shear strength
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Fig. 1 Mesh of steel sheet and electrode for numerical
simulation
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Table 1 Simulation condition

. Minimum Maximum Increase
Variables
value value value
Force (kgf) 200 400 100
Current (kA) 3 11 1
Time (Cycle) 12 24 3

Table 2 Chemical composition (wt%)

Steel C Mn Si Cr Mo other

DP780 | 0.07 | 2.4 1.05 0.1 0.03 | 0.21

SPRC440| 0.09 | 1.4 | 0.14 0.1 0.05 | 0.21

DP590 | 0.095| 1.9 | 0.16 - 0.09 -

acceptable expulsion

range &

Time (cycle)

=

limited
nugget size

35/ tor54t

Welding current

Fig. 2 Lobe curve
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Table 3 Acceptable tensile shear strength (kN)

Steel 1.0t 1.4t

DP780 6.76 114
SPRC440 3.92

DP590 5.54 6.76
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200kgf
Current 3kA 4kA 5kA 6kA TkA
21 Cycle | A%
Nugget (mm) 0 3.9 4.9 5.5 5.9
300kgf
Current
21 Cycle (48
Nugget (mm) 3.7 4.4 5.1 6.1 . .6
Current
21 Cycle W
Nugget (mm) 4.1 ”"' 5.6 6.3 6.0

(a) Experimental Result

200kef

Current | 3kA \ 4KA \ 5kA \ 6kA kA

2o TN @ 1] 6D | GED | GED -

Nugeet(nm)| 2.358 | 3553 | 436 | 5053 | 5551

300kgf
Curent | 4kA | kA [ 6kA [ 7ka 8kA
21 ovele Il @ | b | GED | GED)
Nugeetnm)| 299 | 4132 | 4.815 | 5461 | 5.819
400kef
Current‘ ‘ TkA 8kA 9kA

|
m0wm.::]liiif!llﬂﬂliihlﬂl
4.66

Nugget(mm)| 3.715 | 5288 | 5839 | 6.205

(b) Simulation results

Fig. 3 Comparison between experimental result
and simulation result for DP780 1.0t sheet
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