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Abstract

The automobile is made up of about twenty thousand parts. Some parts are formed by pressing and combined by
spot welding. Among them, steel plate of fuel tank is formed in the metal mold and bending parts are jointed by spot
and seam welding. To find weldability conditions of spot welding, clearance between two welding steel plates was
made and after spot welding, weldability is evaluated by means of tensile shear load, nugget size and shape. Specimen
used in this study was a mild steel of 1.2mm thickness and electrode was Cu-Cr alloy of 6mm diameter. When spot
welding started, the clearance of two steel plates was changed Omm, 3mm and 5Smm step by step.

The fractured surface of specimen after this test was observed by Optical Microscope to measure microstructure and
nugget shape. When clearance of two specimen was 3mm and Smm, strength and nugget size was decreased and
nugget shape was not clear.
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Table 1 Chemical composition of steel sheet

Chemical composition Coating weight (g/m’)

C Si {Mn| P S Fe [Outer side| Inner side

0.0035 | 0.005 | 0.08 [0.012]0.007} bal. 185 18.2

Table 2 Mechanical properties and thickness of
steel sheet

Mechanical property
Tensile Yield Elongation Thickness
strength strength - (g/ ) {mm)
(kg/mm”) kg/mm °
36.52 185 50 12

Table 3 Spot welding conditions

arameter Wel(‘iing Clearance Electrode Common
current (mm) force condition
Electrode (kA) (kgf)

150kgf | squeeze time

: 30cycles
Omm 240kgf | welding time

6mm 6~12 3mm : 12cycles
Cr—Cu kA 270kgf |holding time :

5mm 10cycles
300kgf |cooling water

: 6 ¢/min
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Fig. 2 Schematic diagram of experiment
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Fig. 4 Tensile shear load at electrode force 150kgt
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Fig. 6 Relation between welding current and elong-
ation at clearance Smm
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Fig. 7 Relation between electrode force and tensile
shear load at clearance Omm, 3mm, Smm
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(a) Clearance : Omm, Welding current : 6kA, Nugget (x5)

(b) Clearance : Omm, Welding current : 6kA, nugget (X5)

Fig. 11 Nugget shape at welding current 6kA and
clearance (a) Omm (b) 5mm
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(a) Clearance : Omm, Welding current : 10kA, Nugget (x5)

(b) Clearance : Omm, Welding current : 10kA, Nugget (X5)
Fig. 12- Nugget shape at welding current 10kA and
clearance (a) Omm (b) 5mm
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(a) Clearance : 5mm, Welding current : 10kA, Nugget (X5)

(b) Clearance : 5mm, Welding current : 12kA, Nugget (x5)

Fig. 13 Nugget shape at clearance Smm and welding
current (a) 10kA (b) 12kA
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