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Abstract

Spot-welding is a widely used manufacturing method for thin-sheet components, especially in
mass-production industries such as the car industry. Automobiles are often constructed by multi-lap
spot welding to secure the passenger from the accident, where optimisation of the welding conditions
is a major economic consideration. This research is conducted to investigate weldability characteristics
with various welding conditions on the 4-lap spot welded joint of structural steel sheets in automobile.
The relationship between the tensile-shear strength and the indentation depth has been investigated to
propose the optimum welding conditions. The welding current and the welding time have a greater
effect on the welding characteristics than the electrode force. It was found that the electrode force has
a relatively close relationship with the expulsion occurrence. The design curves for optimum welding
are proposed for the 4-lap spot welded joint.
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Table 1 Chemical compositions of base metals

(wt%)

Elements

Steel c Mn P s | s-Al

EZNCEN 0.013 0.11 0.14 0.05 0.30

HS40R 0.0876 0.74 0.124 | 0.0036 -

Table 2 Welding conditions used in this study

Welding Electrode Squeeze Welding Holding
current force time time time
(kA) (kg) (cycle) (cycle) (cycle)
6~13 200~ 500 30 10, 15 10
N - |
T N
fe—————m————————»|
L
2
]
t

Fig. 1 Dimensions and configuration for spot

welding specimens (L : length, C : spot

welding center , t : thickness , W : width)

EEEN SRR ERE

N

2 Yegl

Fig. 2 Schematic diagram for tensile-shear testing
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Fig. 3 Tensile-shear strength with various welding
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