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Abstract In this study, resistance spot welding was performed using a high tensile steel plate SGAFC 780.
The shear tensile strength, fracture profile, nugget diameter, and simulation were compared according
to the conditions. After the nugget diameter calibration, the minimum diameter of welding was more
than 4.3mm when the welding current was 8kVA or more. At 9kVA and above 10kVA, the minimum
nugget diameter of 4.3mm was satisfied. On the other hand, due to the high current and time, the fly
phenomenon occurred and the deep indentation remained. An evaluation of the weldability confirmed
that there was an interval that was evaluated as weld failure due to the creep phenomenon, which
satisfied the tensile shear strength and minimum nugget diameter. On the other hand, areas that have
sufficient load bearing capacity even when drift has occurred were also identified. The simulation results
show that the error rate was less than 4.2% when comparing the nugget diameter in the simulation and

the experimental results in the appropriate weld zone, and confirmed the reliability of the simulation.
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Fig. 1. Schematic drawing of nugget diameter

Table 1. Chemical compositions of materials used
(wt. %)

Materials Si

SGAFC 780 | 0.0892 | 0.164 0.012 0.002

Table 2. Chemical compositions of materials used
(wt. %)

Yield strength
[MPa]

Tensile strength
[MPa]

Elongation

Materials 4]

SGAFC 780 547 818 18
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Table 3. Chemical compositions of materials used

(wt. %)
Variables Unit Levels
Welding current| kVA 6,7, 89 10
Welding force kN 3.0
Welding time cycle* 12, 18, 24
Sq'ueeze cycle* 20
time
Hold time cycle* 20
Water flow 0 /min 3
at

rate
*1 cycle = 0.0167 sec.
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Table 4. Analysis of nugget diameter according

to welding conditions

Welding Current (kVA)

Variables

12 4.22

5.56

18 4.62

5.94

24

4.97

5.48 5.51 5.07

Minimum Nugget Dia.

)
=

—
fee]

Welding time [cycle]
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Weld current [kKVA]
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Fig. 2. Schematic of a typical weld ability lobe

—a— Welding time=12[cycle]
—e— Welding time=18[cycle]
—a— Welding time=24[cycle]
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Fig. 3. Nugget diameter according to the welding
current as electrode=3.0 kN
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Table 5. Comparative analysis of experimental

results and simulations according to
welding conditions (welding current =6kVA)

Table 7. Comparative analysis of experimental
results and simulations according to
welding conditions (welding current =8kVA)

Welding current (kVA) Welding current (kVA)

Welding . Error Welding . Error
. diameter ; diameter
time rate time rate

6 8

3.69 BT R 5.18

[P I —

12 6.5 12 2.9

3.93 5.33

4.01 5.29

18 5.0 18 2.3

4.21 5.41

4.08 5.48

24 5.9 24 1.5
432 5.56

Table 6. Comparative analysis of experimental

results and simulations according to
welding conditions (welding current =7kVA)

Table 8. Comparative analysis of experimental
results and simulations according to
welding conditions (welding current = 9kVA)

Welding current (kVA) Welding current (kVA)
Welding . Error Welding ) Error
. diameter ; diameter
time rate time rate
7 9
4.22
5.2 12 0.4
4.44
4.62
3.2 18 1.6
477
4.97
3.0 24 7.3
5.12
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Table 9. Comparative analysis of experimental
results and simulations according to
welding conditions (welding current =10kVA)

Welding current (kVA)
Welding . Error
X diameter
time rate
10
ey momsemmsa | 5 (08
12 12.4
5.71
5.13
18 13.6
5.83
5.07
24 17.8
5.97

Tables 5-9&= €4 7I9k2o] 3.0kNC&E UHT uf
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Fig. 4. Comparative analysis of experimental
results and simulations according to
welding current (welding time =12 cycle)
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results and simulations according to
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