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A Study on the Development of Insulated Electrode Tip for Spot Welding to Reduce Indentation
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Abstract

Stainless rolling stocks are usually fabricated by spot welding process without painting. Indentation on the surface of
the car body after spot welding injures the beauty of the stainless rolling stocks. In this study, insulated electrode tips
to reduce the indentation are developed and applied to the actual spot welding works. The developed tips are
composed of head, neck, hole for cooling water, body and resistance material. They provide large surface contact area
with the base materials during spot welding and enhance the current density by necking. Experimental results using the
developed tips show that small indentation and sufficient tensile shear strength is produced due to large contact area

and enhanced current density.
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Fig. 1 Direct spot welding process

Fig. 2 Direct spot welding machine
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Fig. 3 Series spot welding process
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Fig. 4 Series spot welding machine

Fig. 5 Indirect spot welding process
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Fig. 10 Macro-section of spot welded joint
with insulated cap tip
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Fig. 12 Details of ring type cap tip

Fig. 11 Macro-section of spot welded joint
with round cap tip

Fig. 13 Photo of ring type cap tip
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Table 1 Tensile shear strength of spot welded joint with insulated cap tip
Dimension Thick Applied Welding ti Tensile shear JIS strength
Material |of specimen (IC n§ess P PP Current(A) e(mgi: )1me strength Ao strengti
(cnm) mm orce(kef) cycle (kef) criteria (kgf)
SUS304 | 150x40 2+3 700 9000 34 2113 530
SUS304 | 150x40 2+3 700 10000 8 1295 530
SUS304 | 150x40 2+3 700 10000 15 1790 530
SUS304 | 150x40 2+3 700 10000 10 2476 530
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Fig. 14 Surface appearance of indirect-spot welded
specimen by ring-type insulated tip

Fig. 15 Surface appearance of indirect-spot welded
specimen by round tip

Fig. 16 Stainless electric urban transit
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